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Foreword

This Technical Specification has been produced by the 3" Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document contains the definition of the LTE Positioning Protocol (LPP) for the radio access technologies
E-UTRA/LTE and NR.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or non
specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including

a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

2] 3GPP TS 36.305: "Stage 2 functional specification of User Equipment (UE) positioning in E-
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20, 2001.
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Control (RRC); Protocol specification”.

[13] 3GPP TS 25.331: "Radio Resource Control (RRC); Protocol Specification"”.

[14] 3GPP TS 44.031: "Location Services (LCS); Mobile Station (MS) - Serving Mobile Location
Centre (SMLC) Radio Resource LCS Protocol (RRLP)".

[15] 3GPP TS 23.032: "Universal Geographical Area Description (GAD)".

[16] 3GPP TS 36.211: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical Channels and
Modulation"”.

[17] 3GPP TS 36.214: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer —
Measurements".
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Document Open Service Signal B1l (Version 3.0)", February, 2019.
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May 2015.
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|EEE 802.11, Part 11: "Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY)
Specifications'.

IETF RFC 6225, "Dynamic Host Configuration Protocol Options for Coordinate-Based Location
Configuration Information”, July 2011.

3GPP TS 36.213: "Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer
procedures”.

"Earth Gravitational Model 96 (EGM96)", National Geospatial-1ntelligence Agency, NASA.

RTCM Standard 10403.3: "Differential GNSS (Global Navigation Satellite Systems) Services' —
Version 3, October 7, 2016.

IGS ANTEX: "The Antenna Exchanged Format" — version 1.4, September 15, 2010.

Federal Information Processing Standards Publication 197, " Specification for the ADVANCED
ENCRYPTION STANDARD (AES)", November 26, 2001.

NIST Special Publication 800-38A, "Recommendation for Block Cipher Modes of Operation
Methods and Techniques', 2001.

3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2
Standalone”.

3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
3GPP TS 38.215: "NR; Physical layer measurements”.

3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1
Standalone".

IRNSS Signal-1n-Space (SPS) Interface Control Document (1CD) for standard positioning service
version 1.1, Aug 2017.

BDS-SISICD-B1C-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control
Document Open Service Signal B1C (Version 1.0)", December, 2017.
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[43] IS-QZSS-L6-001, Quasi-Zenith Satellite System Interface Specification — Centimetre Level
Augmentation Service, Cabinet Office, November 5, 2018.

[44] 3GPP TR 38.901: "Technical Specification Group Radio Access Network; Study on channel
model for frequencies from 0.5 to 100 GHZz".

[45] 3GPP TS 38.214: "NR; Physical layer procedures for data’.

[46] 3GPP TS 38.133: "NR; Requirements for support of radio resource management”.

[47] 3GPP TS 38.300: "NR; NR and NG-RAN Overall Description; Stage 2".

[48] 3GPP TS 38.213: "NR; Physical layer procedures for control”.

[49] BDS-SIS-ICD-B2a-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control
Document Open Service Signal B2a (Version 1.0)", December, 2017.

[50] BDS-SIS-ICD-B3I-1.0: "BeiDou Navigation Satellite System Signal In Space Interface Control
Document Open Service Signal B3I (Version 1.0)", February, 2018.

[51] NMEA standard 0183, Version 4.11, November 2018.

[52] BDS-SISICD-PPP-B2b-1.0: "BeiDou Navigation Satellite System Signal In Space Interface
Control Document Precise Point Positioning Service Signal PPP-B2b (Version 1.0)", July, 2020.
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[54] 3GPP TS 38.101-5: "User Equipment (UE) radio transmission and reception; Part 5: Satellite

access Radio Freguency (RF) and performance requirements”.

3 Definitions and Abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1], TS 36.305[2], TS 23.271
[3], 38.305 [40] and TS 23.273 [42] apply. Other definitions are provided below.

Anchor carrier: In NB-10T, acarrier where the UE assumes that NPSS/NSSS/NPBCH/SIB-NB for FDD or
NPSS/NSSS/NPBCH for TDD are transmitted.

Location Server: aphysical or logical entity (e.g., E-SMLC, SUPL SLP, or LMF) that manages positioning for atarget
device by obtaining measurements and other location information from one or more positioning units and providing
assistance data to positioning units to help determine this. A Location Server may also compute or verify the final
location estimate.

NB-1oT: NB-loT allows access to network services via E-UTRA with a channel bandwidth limited to 200 kHz.

Observed Time Difference Of Arrival (OTDOA): Thetimeinterval that is observed by atarget device
between the reception of downlink signals from two different TPs. If asignal from TP 1isreceived at the
moment t;, and asignal from TP 2 isreceived at the moment t,, the OTDOA ist, —ta.

Positioning frequency layer: A positioning frequency layer is defined as a collection of DL-PRS Resource Sets where
each DL-PRS Resource Set isin turn a collection of DL-PRS Resources. All DL-PRS Resources from all DL-PRS
Resource Sets from the same positioning frequency layer have some common/same DL -PRS parameters viz. DL-PRS
subcarrier spacing, DL-PRS Resource bandwidth, DL-PRS start PRB, DL-PRS Point A, DL-PRS Comb size and DL-
PRS cyclic prefix.

PRS-only TP: A TP which only transmits PRS signals or DL-PRS for PRS-based TBS positioning and is not associated
with acell.

Reference Sour ce: aphysical entity or part of aphysical entity that provides signals (e.g., RF, acoustic, infra-red) that
can be measured (e.g., by a Target Device) in order to obtain the location of a Target Device.
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Relative Time Difference (RTD): The relative time difference between aTRP i and a TRP j, is defined astj —t;, where
ti and t; are defined as the time when TRP i and j transmit the start of one subframe respectively.

Rx Time Delay: From asignal reception perspective, there will be a time delay from the time when the RF signal
arrives at the Rx antennato the time when the signal is digitized and time-stamped at the baseband.

Rx Timing Error: Result of Rx Time Delay involved in the reception of asignal before reporting measurements that
are obtained from the signal. It is the uncalibrated Rx Time Delay, or the remaining delay after the UE/TRP internal
calibration/compensation of the Rx Time Delay, involved in the reception of the DL-PRS/UL SRS signals. The
calibration/compensation may a so include the calibration/compensation of the relative time delay between different RF
chainsin the same UE/TRP and may also possibly consider the offset of the Rx antenna phase centre to the physical
antenna centre.

Target Device: the device that is being positioned (e.g., UE or SUPL SET).

Transmission Point (TP): A set of geographically co-located transmit antennas (e.g. antenna array (with one
or more antenna elements)) for one cell, part of one cell or one PRS-only TP. Transmission Points can include
base station (eNodeB) antennas, remote radio heads, a remote antenna of a base station, an antenna of a PRS-
only TP, etc. One cell can be formed by one or multiple transmission points. For a homogeneous deployment,
each transmission point may correspond to one cell.

Transmission-Reception Point (TRP): A set of geographically co-located antennas (e.g. antenna array (with one or
more antenna elements)) supporting TP and/or RP functionality.

TRP Tx Timing Error Group (TRP Tx TEG): Tx Timing Errors, associated with TRP transmissions on one or more
DL-PRS Resources, that are within a certain margin.

Tx Time Delay: From asignal transmission perspective, the time delay from the time when the digital signal is
generated at baseband to the time when the RF signal is transmitted from the Tx antenna.

Tx Timing Error: Result of Tx Time Delay involved in the transmission of asignal. It is the uncalibrated Tx Time
Delay, or the remaining delay after the TRP/UE internal calibration/compensation of the Tx Time Delay, involved in
the transmission of the DL-PRS/UL SRS signals. The calibration/compensation may also include the
calibration/compensation of the relative time delay between different RF chains in the sasme TRP/UE and may also
possibly consider the offset of the Tx antenna phase centre to the physical antenna centre.

UE Rx Timing Error Group (UE Rx TEG): Rx Timing Errors, associated with UE reporting of one or more DL
measurements, that are within a certain margin.

UE RxTx Timing Error Group (UE RxTx TEG): Rx Timing Errors and Tx Timing Errors, associated with UE
reporting of one or more UE Rx-Tx time difference measurements, which have the 'Rx Timing Errors + Tx Timing
Errors differences within a certain margin.

UE Tx Timing Error Group (UE Tx TEG): Tx Timing Errors, associated with UE transmissions on one or more UL
SRS resources for positioning purpose, that are within a certain margin.

3.2 Abbreviations

For the purposes of the present document, the following abbreviations apply.

ADR Accumulated Delta-Range

A-GNSS Assisted-GNSS

AO0A Angle-of-Arrival

AoD Angle-of-Departure

AP Access Point

ARFCN Absolute Radio Frequency Channel Number
ARP Antenna Reference Point

BDS BeiDou Navigation Satellite System

BIPM Bureau International des Poids et Mesures (International Bureau of Weights and Measures)
BSSID Basic Service Set Identifier

BTS Base Transceiver Station (GERAN)

CID Cell-1D (positioning method)

CNAV Civil Navigation
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CRS Cell-specific Reference Signals

DL-AoD Downlink Angle-of-Departure

DL-TDOA Downlink Time Difference Of Arrival

ECEF Earth-Centered, Earth-Fixed

ECGI Evolved Cell Global Identifier

ECI Earth-Centered-Inertial

E-CID Enhanced Cell-1D (positioning method)
EGNOS European Geostationary Navigation Overlay Service
E-SMLC Enhanced Serving Mobile Location Centre
E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRAN Evolved Universal Terrestrial Radio Access Network
EOP Earth Orientation Parameters

EPDU External Protocol Data Unit

FDMA Frequency Division Multiple Access

FEC Forward Error Correction

FKP (German) Flachen-K orrektur-Parameter (area correction parameter)
FTA Fine Time Assistance

GAGAN GPS Aided Geo Augmented Navigation
GLONASS GL Obal'naya NAvigatsionnaya Sputnikovaya Sistema (Engl.: Global Navigation Satellite System)
GNSS Global Navigation Satellite System

GPS Global Positioning System

HA GNSS High-Accuracy GNSS (RTK, PPP)

HPL Horizontal Protection Level

ICD Interface Control Document

IGS International GNSS Service

IOD Issue of Data

IRNSS Indian Regional Navigation Satellite System

IS Interface Specification

LLA Latitude Longitude Altitude

LMF Location Management Function

LOS Line-of-Sight

LPP LTE Positioning Protocol

LPPa LTE Positioning Protocol Annex

LSB Least Significant Bit

MAC Master Auxiliary Concept

MBS Metropolitan Beacon System

MG Measurement Gap

MO-LR Mobile Originated Location Request

MSAS Multi-functional Satellite Augmentation System
MSB Most Significant Bit

msd mean solar day

MT-LR Mobile Terminated Location Request
Multi-RTT Multiple-Round Trip Time

NAV Navigation

NavIiC NAVigation with Indian Constellation

NB-loT NarrowBand Internet of Things

NCGI NR Cell Global Identifier

NICT National Institute of Information and Communications Technology
NI-LR Network Induced Location Request

NLOS Non-Line-of-Sight

NPRS Narrowband Positioning Reference Signals

NR NR Radio Access

NRSRP Narrowband Reference Signal Received Power
NRSRQ Narrowband Reference Signal Received Quality
NTN Non-Terrestrial Network

NTSC National Time Service Center of Chinese Academy of Sciences
OSR Observation Space Representation

OTDOA Observed Time Difference Of Arrival

PBCH Physical Broadcast Channel

PDU Protocol Data Unit

PFL Positioning Frequency Layer

PL Protection Level
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PPP Precise Point Positioning
PPW PRS Processing Window
PRB Physical Resource Block
PRC Pseudo-Range Correction
PRS Positioning Reference Signals
posSIB Positioning System Information Block
PRU Positioning Reference Unit
PZ-90 Parametry Zemli 1990 Goda — Parameters of the Earth Year 1990
QZSs Quasi Zenith Satellite
QZSS Quasi-Zenith Satellite System
QzZsT Quasi-Zenith System Time
RF Radio Frequency
RP Reception Point
RRC Range-Rate Correction
Radio Resource Control
RSCP Reference Signal Carrier Phase
RSCPD Reference Signal Carrier Phase Difference
RSRP Reference Signal Received Power
RSRPP Reference Signal Received Path Power
RSRQ Reference Signal Received Quality
RSTD Reference Signal Time Difference
RTK Real-Time Kinematic
RTT Round Trip Time
RU Russia
SBAS Space Based Augmentation System
SET SUPL Enabled Terminal
SFN System Frame Number
SLP SUPL Location Platform
SRS Sounding Reference Signal
SS Synchronization Signal
SSB Synchronization Signal Block, SSYPBCH Block
SSID Service Set |dentifier
SSR State Space Representation
STEC Slant TEC
SUPL Secure User Plane Location
)Y Space Vehicle
B Terrestrial Beacon
TBS Terrestrial Beacon System
TEC Total Electron Content
TECU TEC Units
TEG Timing Error Group
TIR Target Integrity Risk
TLM Telemetry
TOA Time Of Arrival
TOD Time Of Day
TOW Time Of Week
TP Transmission Point
TRP Transmission-Reception Point
UDRE User Differential Range Error
ULP User Plane Location Protocol
URA User Range Accuracy
USNO US Naval Observatory
UT1l Universal Time No.1
uUTC Coordinated Universal Time
VPL Vertical Protection Level
WAAS Wide Area Augmentation System
WGS-84 World Geodetic System 1984
WLAN Wireless Local Area Network
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4 Functionality of Protocol

4.1 General

4.1.1 LPP Configuration

LPP is used point-to-point between alocation server (E-SMLC, LMF or SLP) and atarget device (UE or SET) in order
to position the target device using position-related measurements obtained by one or more reference sources. Figure
4.1.1-1 shows the configuration as applied to the control- and user-plane location solutions for E-UTRAN and NG-
RAN (asdefined in TS 36.305 [2], TS 38.305 [40], TS 23.273 [42] and TS 23.271[3]).

LPP isalso used point-to-point between alocation server and a PRU. In this specification, procedures and messages
specified for the target device equally apply to a PRU, as specified in TS 23.273 [42].

NB-IoT is anon-backward compatible variant of E-UTRAN supporting a reduced set of functionalities. In this
specification, procedures and messages specified for the UE equally apply to the UE in NB-loT.

eferen
e Source @

GNSS signals (B)

— <o

LPP
]
Measurements (A, B or JIA+B) or Location
Target i Location
Device / PRU | Server
< i
Assistange Data
UE/SET A O I E-SMLC
JLMF/ SLP

LTE/NR radio signals (A) ~~. Ak

Reference
Source

eNodeB/NG-RAN

Figure 4.1.1-1: LPP Configuration for Control- and User-Plane Positioning in E-UTRAN or NG-RAN

41.2 LPP Sessions and Transactions

An LPP session is used between a Location Server and the target device in order to obtain location related
measurements or alocation estimate or to transfer assistance data. A single LPP session is used to support asingle
location request (e.g., for asingle MT-LR, MO-LR or NI-LR). Multiple LPP sessions can be used between the same
endpoints to support multiple different location requests (as required by TS 23.271 [3]). Each L PP session comprises
one or more L PP transactions, with each L PP transaction performing a single operation (capability exchange, assistance
datatransfer, or location information transfer). In E-UTRAN and NG-RAN, the LPP transactions are realized as LPP
procedures. Theinstigator of an L PP session will always instigate the first LPP transaction, but subsequent transactions
may be instigated by either end. L PP transactions within a session may occur serially or in parallel. LPP transactions are
indicated at the LPP protocol level with atransaction ID in order to associate messages with one another (e.g., request
and response).

Messages within a transaction are linked by a common transaction identifier.
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4.1.3 LPP Position Methods

Internal LPP positioning methods and associated signalling content are defined in this specification.

This version of the specification defines OTDOA (based on LTE signals), A-GNSS, E-CID (based on LTE signals),
Sensor, TBS, WLAN, Bluetooth, NR E-CID, NR DL-TDOA, NR DL-AoD and NR Multi-RTT positioning methods.

4.1.4 LPP Messages

Each L PP transaction involves the exchange of one or more L PP messages between the location server and the target
device. The general format of an LPP message consists of a set of common fields followed by a body. The body (which
may be empty) contains information specific to a particular message type. Each message type contains information
specific to one or more positioning methods and/or information common to all positioning methods.

The common fields are as follows:

Field Role
Transaction ID Identify messages belonging to the same transaction
Transaction End Flag | Indicate when a transaction (e.g. one with periodic responses) has ended
Sequence Number Enable detection of a duplicate LPP message at a receiver
Acknowledgement Enable an acknowledgement to be requested and/or returned for any LPP message

NOTE: Use of the Transaction ID and Transaction End fields conform to the proceduresin clause 5 and are
independent of the means used to transport L PP messages (e.g., whether using aNAS MO-LR Request,
NAS Generic Transport or user-plane solution).

The following message types are defined:
- Request Capabilities;
- Provide Capabilities,
- Request Assistance Data;
- Provide Assistance Data;
- Request Location Information;
- Provide Location Information;
- Abort;

- Error.

4.2 Common LPP Session Procedure

The purpose of this procedure isto support an L PP session comprising a sequence of LPP transactions. The procedureis
described in Figure 4.2-1.
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Endpoint A Endpoint B

1. LPP Message
(Trensaction ID = j, Body) »

2. Additiond LPP Messages

- (TransactionID=j,Body) ~ "~~~ "°"°"777777 >
3. LPP Messages
€------------ (Transaction ID=k,Body) ~~ "~ ~"°°"7°77 »

4. PP Message
4 (Transaction ID = N, Body) >

Figure 4.2-1 LPP Session Procedure

1. Endpoint A, which may be either the target or the server, initiates an L PP session by sending an L PP message for
aninitial LPP transaction j to the other endpoint B (which has an oppositeroleto A).

2. Endpoints A and B may exchange further messages to continue the transaction started in step 1.
3. Either endpoint may instigate further transactions by sending additional L PP messages.

4. A sessionisterminated by afinal transaction N in which LPP messages will be exchanged between the two
endpoints.

Within each transaction, all constituent messages shall contain the same transaction identifier. The last message sent in
each transaction shall have the |E endTransaction set to TRUE. Transactions that occur in parallel shall use different
transaction 1Ds; transaction | Ds for completed transactions may be reused at any time after the final message of the
previous transaction with the same ID is known to have been received.

4.3 LPP Transport

4.3.1 Transport Layer Requirements

LPP requiresreliable, in-sequence delivery of L PP messages from the underlying transport layers. This clause describes
the transport capabilities that are available within LPP. A UE implementing LPP for the control-plane solution shall
support LPP reliable transport (including all three of duplicate detection, acknowledgement, and retransmission).

LPP reliable transport functionality is not used in the user-plane solution.

The following requirements in clauses 4.3.2, 4.3.3, and 4.3.4 for LPP reliable transport apply only when the capability
is supported.

4.3.2 LPP Duplicate Detection

A sender shall include a sequence number in al LPP messages sent for a particular location session. The sequence
number shall be distinct for different LPP messages sent in the same direction in the same location session (e.g., may
start at zero in the first LPP message and increase monotonically in each succeeding L PP message). Sequence numbers
used in the uplink and downlink are independent (e.g., can be the same).

A receiver shall record the most recent received sequence number for each location session. If amessageis received
carrying the same sequence number as that last received for the associated location session, it shall be discarded.
Otherwise (i.e., if the sequence number is different or if no sequence number was previously received or if no sequence
number isincluded), the message shall be processed.
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Sending and receiving sequence numbers shall be deleted in a server when the associated location session is terminated
and shall be deleted in atarget device when there has been no activity for a particular location session for 10 minutes.

NOTE: For LPP control-plane use, atarget device can be aware of alocation session from information provided
at the NAS level for downlink transport of an LPP message.

4.3.3 LPP Acknowledgement

4.3.3.1 General

Each LPP message may carry an acknowledgement request and/or an acknowledgement indicator. A LPP message
including an acknowledgement request (i.e., that include the |E ackRequested set to TRUE) shall also include a
sequence number. Upon reception of an LPP message which includes the |E ackRequested set to TRUE, areceiver
returns an L PP message with an acknowledgement response (i.e., that includes the ackindicator |E set to the same
sequence number of the message being acknowledged). An acknowledgement response may contain no L PP message
body (in which case only the sequence number being acknowledged is significant); alternatively, the acknowledgement
may be sent in an L PP message along with an LPP message body. An acknowledgement is returned for each received
L PP message that requested an acknowledgement including any duplicate(s). Once a sender receives an
acknowledgement for an L PP message, and provided any included sequence number is matching, it is permitted to send
the next L PP message. No message reordering is needed at the receiver since this stop-and-wait method of sending
ensures that messages normally arrive in the correct order.

When an LPP message is transported viaaNAS MO-LR request, the message does not regquest an acknowledgement.

4.3.3.2 Procedure related to Acknowledgement

Figure 4.3.3.2-1 shows the procedure related to acknowledgement.

Endpoint A Endpoint B
1. Message N g
- 2. Message N Acknowledgement
3. Message N+1 >

Figure 4.3.3.2-1: LPP Acknowledgement procedure

1. Endpoint A sends an LPP message N to Endpoint B which includes the |E ackRequested set to TRUE and a
sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested value and sequence number,
Endpoint B shall return an acknowledgement for message N. The acknowledgement shall contain the I1E
ackindicator set to the same sequence number as that in message N.

3. When the acknowledgement for L PP message N is received and provided the included ackindicator 1E matches
the sequence number sent in message N, Endpoint A sends the next L PP message N+ 1 to Endpoint B when this
message is available.
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4.3.4 LPP Retransmission

4341 General

This capability builds on the acknowledgement and duplicate detection capabilities. When an L PP message which
requires acknowledgement is sent and not acknowledged, it is resent by the sender following a timeout period up to
three times. If still unacknowledged after that, the sender aborts all LPP activity for the associated session. The timeout
period is determined by the sender implementation but shall not be less than a minimum value of 250 ms.

In addition, for NB-10oT the timeout period may be determined by the sender implementation based on e.g., the coverage
level of the UE.

4.3.4.2 Procedure related to Retransmission

Figure 4.3.4.2-1 shows the procedure related to retransmission when combined with acknowledgement and duplicate
detection.

Endpoint A Endpoint B
1. Message N >
- ——————————- 2. Message N Acknowledgement- — — — — — — — — — — — —
—————————————— 3. Message N Retransmission — —— — —— — — — — — |
- ————————— - 4. Message N Acknowledgement-— - ——————— — — —
5. Message N+1 >

Figure 4.3.4.2-1: LPP Retransmission procedure

1. Endpoint A sends an LPP message N to Endpoint B for a particular location session and includes a request for
acknowledgement along with a sequence number.

2. If LPP message N isreceived and Endpoint B is able to decode the ackRequested value and sequence number
(regardless of whether the message body can be correctly decoded), Endpoint B shall return an
acknowledgement for message N. If the acknowledgement is received by Endpoint A (such that the
acknowledged message can be identified and sequence numbers are matching), Endpoint A skips steps 3 and 4.

3. If the acknowledgement in step 2 is not received after atimeout period, Endpoint A shall retransmit LPP
message N and shall include the same sequence number asin step 1.

4. If LPP message Nin step 3isreceived and Endpoint B is able to decode the ackRequested value and sequence
number (regardless of whether the message body can be correctly decoded and whether or not the messageis
considered a duplicate), Endpoint B shall return an acknowledgement. Steps 3 may be repeated one or more
timesif the acknowledgement in step 4 is not received after a timeout period by Endpoint A. If the
acknowledgement in step 4 is still not received after sending three retransmissions, Endpoint A shall abort al
procedures and activity associated with LPP support for the particular location session.

5. Once an acknowledgement in step 2 or step 4 isreceived, Endpoint A sends the next L PP message N+ 1 for the
location session to Endpoint B when this message is available.
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4.3.5 LPP Message Segmentation

An LPP message body may be sent in several shorter L PP messages instead of one long L PP message to deliver alarge
amount of information (e.g., in case the L PP message size exceeds the maximum message size supported by lower
layers). When a sender employs L PP message segmentation, the sender shall include the I1E Segmentationinfo in each

L PP message segment. The sender shall indicatein all but the final message segment that more messages are on the

way.

When areceiver receives an L PP message indicating that more messages are on the way, the receiver may store the LPP
message. If the receiver receives a subsequent L PP message for the same session and transaction 1D, the receiver shall
assume that the new L PP message continues the segmentation of the earlier message and may store the new message if
the new message indicates that more messages are on the way. If the new message indicates that no more messages are
on the way, the receiver shall assume that message segmentation is complete and shall process the new message and
any stored message segments for the same session and transaction ID.

The reliable transport rules specified in clause 4.3.2, 4.3.3, and 4.3.4 apply to each individual LPP message segment,
independently of the value of the |E Segmentationlnfo.

The rules for setting the common fields of the LPP message specified in clause 4.1.4 (Transaction ID, Transaction End
Flag, Sequence Number, Acknowledgment) apply to each individual LPP message segment, independently of the value
of the |E Segmentationinfo.

Endpoint A Endpoint B

1. LPP Message
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

L 2a. LPP Message _
[Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

L 2b. LPP Message _
(Transaction ID = j, Body{Segmentationinfo=moreMessagesOnTheWay}]

3. LPP Message
(Transaction ID = j, Body{SegmentationInfo=noMoreMessages}]

Figure 4.3.5-1: LPP Message Segmentation procedure

1. Endpoint A sends an L PP message to Endpoint B for a particular location session and includesthe IE
Segmentationlnfo set to moreMessagesOnTheWay to indicate that thisis one of many L PP message segments
used to deliver the entire L PP message body.

2 Endpoint A may send one or more additional L PP messages to Endpoint B with the |E Segmentationinfo set to
moreMessagesOnTheWay to continue delivering the segmented L PP message.

3. Endpoint A sendsthe final LPP message segment to Endpoint B and includes the | E Segmentationinfo set to
noMoreMessages to indicate that thisis the final LPP message segment. Endpoint B assumes that the complete
L PP message body has been received.
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5 LPP Procedures

5.1 Procedures related to capability transfer

The purpose of the procedures that are grouped together in this clauseis to enable the transfer of capabilities from the
target deviceto the server. Capabilities in this context refer to positioning and protocol capabilities related to LPP and
the positioning methods supported by LPP.

These procedures instantiate the Capability Transfer transaction from TS 36.305 [2] and TS 38.305 [40].

51.1 Capability Transfer procedure

The Capability Transfer procedure is shown in Figure 5.1.1-1.

Target Server

- 1. RequestCapabilities

2. ProvideCapabilities -

Figure 5.1.1-1: LPP Capability Transfer procedure

1. The server sends a RequestCapabilities message to the target. The server may indicate the types of capability
needed.

2. Thetarget responds with a ProvideCapabilities message to the server. The capabilities shall correspond to any
capability types specified in step 1. This message shall include the endTransaction | E set to TRUE.

5.1.2 Capability Indication procedure

The Capability Indication procedure allows the target to provide unsolicited capabilities to the server and is shownin
Figure5.1.2-1.

Target Server

1. ProvideCapabilities -

Figure 5.1.2-1: LPP Capability Indication procedure

1. Thetarget sends a ProvideCapabilities message to the server. This message shall include the endTransaction IE
set to TRUE.
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5.1.3 Reception of LPP Request Capabilities

Upon receiving a RequestCapabilities message, the target device shall generate a ProvideCapabilities message as a
response.

The target device shall:
1> for each positioning method for which a request for capabilitiesis included in the message:
2> if the target device supports this positioning method:
3> include the capabilities of the device for that supported positioning method in the response message;

1> set the |E LPP-Transactionl D in the response message to the same value as the |[E LPP-TransactionID in the
received message;

1> deliver the response message to lower layers for transmission.

5.1.4  Transmission of LPP Provide Capabilities
When triggered to transmit a ProvideCapabilities message, the target device shall:
1> for each positioning method whose capabilities are to be indicated:
2> set the corresponding | E to include the device's capabilities;
2> if OTDOA capahilities are to be indicated:
3> include the | E supportedBandLiStEUTRA;

1> deliver the response to lower layers for transmission.

5.2 Procedures related to Assistance Data Transfer

The purpose of the procedures in this clause is to enable the target to request assistance data from the server to assist in
positioning, and to enable the server to transfer assistance data to the target in the absence of arequest.

These procedures instantiate the Assistance Data Transfer transaction from TS 36.305[2] and TS 38.305 [40].

5.2.1 Assistance Data Transfer procedure

The Assistance Data Transfer procedure is shown in Figure 5.2.1-1.

Target Server
1. RequestAssistanceData -
- 2. ProvideAssistanceData
- ———————— 3. ProvideAssistanceData- — — — —— — — — — 1

Figure 5.2.1-1: LPP Assistance data transfer procedure

1. Thetarget sends a RequestAssistanceData message to the server.

2. The server responds with a ProvideAssistanceData message to the target containing assistance data. The
transferred assistance data should match or be a subset of the assistance data requested in step 1. The server may
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also provide any not requested information that it considers useful to the target. If step 3 does not occur, this
message shall set the endTransaction |E to TRUE.

3. The server may transmit one or more additional ProvideAssi stanceData messages to the target containing further
assistance data. The transferred assistance data should match or be a subset of the assistance data requested in
step 1. The server may also provide any not requested information that it considers useful to the target. The last
message shall include the endTransaction |E set to TRUE.

5.2.1a Periodic Assistance Data Transfer procedure

The Periodic Assistance Data Transfer procedure is shown in Figure 5.2.1a-1. This procedure enables a target to request
a server to send assistance data periodically.

NOTE 1: Inthisversion of the specification, periodic assistance data transfer is supported for HA GNSS (e.g.,
RTK) and NR DL-TDOA positioning only.

Target Server

1. RequestAssistanceData
(transactionID=T1, periodicSessionID=S, ————— P
Control Parameters, Type of Assistance Data)

2. ProvideAssistanceData
(transactionID=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data))

L1 uonoesuel| |04uU0D

3. ProvideAssistanceData
q——  (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

4. ProvideAssistanceData
4—— (transaction|D=T2, periodicSessionID=S,
periodic Assistance Data)

5. Abort
(transactionID=T2)

Z. uonoesuel]| ejeq

6. Abort
(transactionID=T2)

7. ProvideAssistanceData
¢——(transactionID=T2, endTransaction, periodicSessionI|D=S,
periodic Assistance Data)

Figure 5.2.1a-1: LPP Periodic Assistance data transfer procedure
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1. Thetarget sends a RequestAssistanceData message to the server using some available transactionID T1. The
message contains a periodicSessionl D S (different to any other periodicSessionI D currently in use between the
target and server) in the |E Commonl EsRequestAssistanceData. The message also includes a positioning method
specific assistance data request element (e.g., |E A-GNSS-RequestAssistanceData) identifying the type of
assistance data being requested together with desired periodicity conditions for sending it and a duration for
ending the assistance data transfer (e.g., in |[E GNSS-PeriodicAssistDataReq).

2. The server responds with a ProvideAssi stanceData message to the target. The message uses the transactionlD
T1linstep 1 and indicates the end of this transaction. The message contains the periodicSessionlD Sin IE
Commonl EsProvideAssistanceData. If the request can be supported, the message contains the control parameters
in the positioning method specific assistance data (e.g., |E A-GNSS-ProvideAssistanceData) which may confirm
or redefine the type of assistance data or periodicity parameters requested at step 1 (e.g., in IE
GNSS-PeriodicAssistData). If the target requested non-periodic assistance datain addition to the periodic
assistance datain step 1, the ProvideAssistanceData message may also include the non-periodic assistance data
in this step 2 (but not any periodic assistance data).

If the request cannot be supported (fully or partly), an error reason is provided in the positioning method specific
IE (e.g., IE A-GNSS-Error). If the request cannot even partly be supported remaining steps are then not
performed.

NOTE 2: Thetarget device infers from an absence of the periodicSessionI D that the location server does not
support periodic assistance data delivery. In that case, the target device does not expect the Data
Transaction (Steps 3-7).

3. When the first periodic message is available, the server sends an unsolicited ProvideAssistanceData message to
the target containing the periodicSessionl D S and the periodic assistance data confirmed in step 2. The message
uses some available transactionl D T2 that may be different to T1.

NOTE 3: The positioning method specific control parameters (e.g., |[E GNSS-PeriodicAssistData) are not
included in the data transaction.

4. The server may continue to send further ProvideAssi stanceData messages to the target containing the periodic
assistance data confirmed or redefined in step 2 when each additional periodicity condition occurs.

NOTE 4: The target device expects a ProvideAssistanceData messages at the in Step 2 confirmed interval (s). If
some or all of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific IE (e.g., IE A-GNSS-Error).

5. If thetarget requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

7. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.
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5.2.1b Periodic Assistance Data Transfer with Update procedure

Target Server

1. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 1-4

2. RequestAssistanceData

(transactionID=T3, periodicSessionID=S)

3. ProvideAssistanceData
-4—— (transactionID=T3, endTransaction,
periodicSession ID=S)

€1 UonoBsueRI| [0JJU0D

4. Periodic Assistance Data Transfer procedure in clause 5.2.1a steps 4-7

Figure 5.2.1b-1: LPP Periodic Assistance data transfer with update procedure

1. Steps1-2 and optionally steps 3-4 are performed for the Periodic Assistance Data Transfer procedure in clause
5.2.1awith the following exceptions:

- The RequestAssistanceData message in step 1 indicates the update capabilities of the target device.

- The ProvideAssistanceData message in step 2 indicates the update capabilities of the target device which are
supported by the server.

2. If the target device changesits primary cell and if the update capabilities of the target device supported by the
server in step 1 include update of aprimary cell 1D, the target device sends a RequestAssistanceData message to
the server using some available transactionl D T3, which is different from T2 (previously used in step 2). The
message contains the periodicSessionI D S (previously used in step 1) and the new primary cell ID inthe |E
Commonl EsRequestAssistanceData.

3. The server responds with a ProvideAssistanceData message to the target. The message uses the transactionl D
T3 in step 2 and indicates the end of this transaction. The message contains the periodicSessionlD Sin IE
Commonl EsProvideAssistanceData. Steps 2-3 are repeated each time the target device changesits primary cell.

4. Steps4-7 are performed for the Periodic Assistance Data Transfer procedure in clause 5.2.1a.

5.2.2 Assistance Data Delivery procedure

The Assistance Data Delivery procedure allows the server to provide unsolicited assistance datato the target and is
shown in Figure 5.2.2-1.
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Target Server
g 1. ProvideAssistanceData
.- ————— 2. ProvideAssistanceData-————— — — — — 1

Figure 5.2.2-1: LPP Assistance data transfer procedure

1. The server sends a ProvideAssistanceData message to the target containing assistance data. If step 2 does not
occur, this message shall set the endTransaction |1E to TRUE.

2. The server may transmit one or more additional ProvideAssistanceData messages to the target containing
additional assistance data. The last message shall include the endTransaction |E set to TRUE.

5.2.2a Periodic Assistance Data Delivery procedure

The Periodic Assistance Data Delivery procedure allows the server to provide unsolicited periodic assistance data to the
target and is shown in Figure 5.2.2a-1.

NOTE 1: Inthisversion of the specification, periodic assistance data delivery is supported for HA GNSS (e.g.,
RTK) and NR DL-TDOA positioning only.
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Target Server

1. ProvideAssistanceData
(transactionID=T1, endTransaction,
periodicSession ID=S, Control Parameters,
[non-periodic Assistance Data])

[———

|| uonoesues|
[0J]U0D

2. ProvideAssistanceData
q——  (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

3. ProvideAssistanceData
<——  (transactionID=T2, periodicSessionID=S,
periodic Assistance Data)

4. Abort
(transactionID=T2)

5. Abort
(transaction|D=T2)

Z1 uonoesuel | eleq

6. ProvideAssistanceData
-4——(transactionID=T2, endTransaction, periodicSessionID=S,
periodic Assistance Data)

Figure 5.2.2a-1: LPP Periodic Assistance data delivery procedure

1. The server sends a ProvideAssistanceData message to the target using some available transactionlD T1 and
indicates the end of this transaction. The message contains a periodicSessionID S (different to any other
periodicSessionl D currently in use between the server and target) in the IE Commonl EsProvideAssistanceData.
The message includes positioning method specific assistance data control parameters (e.g., in IE
A-GNSS-ProvideAssistanceData) identifying the type of periodic assistance data being delivered together with
periodicity conditions for sending it and a duration for ending the assistance data delivery (e.g., in IE
GNSS-PeriodicAssistData). The ProvideAssi stanceData message may also include non-periodic assistance data
(but not any periodic assistance data).

2. When thefirst periodic message is available, the server sends an unsolicited ProvideAssistanceData message to
the target containing the periodicSessionl D S and the periodic assistance data announced in step 1. The message
uses some available transactionl D T2 that may be different to T1.

NOTE 2: The positioning method specific control parameters (e.g., |E GNSS-PeriodicAssistData) are not
included in the data transaction.

3. The server may continue to send further ProvideAssi stanceData messages to the target containing the periodic
assistance data announced in step 2 when each additional periodicity condition occurs.

NOTES3: The target device expects a ProvideAssistanceData messages at the in Step 2 announced interval(s). If
some or al of the assistance datais not available at each periodic interval, an error indication is
provided in the positioning method specific IE (e.g., IE A-GNSS-Error).
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4. If the target requires the session to end, the target sends an Abort message to the server for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

5. If the server requires the session to end, the server sends an Abort message to the target for transaction T2 that
may optionally include an abortCause. Remaining steps are then omitted.

6. When the duration or other conditions for ending the periodic assistance data transfer occur, the last
ProvideAssistanceData message transferred indicates the end of transaction T2.
5.2.3 Transmission of LPP Request Assistance Data
When triggered to transmit a RequestAssistanceData message, the target device shall:
1> set the |Es for the positioning-method-specific request for assistance data to request the data indicated by upper
layers.
5.2.4 Reception of LPP Provide Assistance Data
Upon receiving a ProvideAss stanceData message, the target device shall:
1> for each positioning method contained in the message:

2> deliver the related assistance data to upper layers.

5.3 Procedures related to Location Information Transfer

The purpose of the proceduresin this clause is to enable the server to request location measurement data and/or a
location estimate from the target, and to enable the target to transfer |ocation measurement data and/or alocation
estimate to a server in the absence of arequest.

These procedures instantiate the Location Information Transfer transaction in TS 36.305 [2] and TS 38.305 [40].
NOTE: Theservice layer (e.g. NASor OMA SUPL ULP) would be used to transfer information associated with a
location request from atarget to aserver (MO-LR).
5.3.1 Location Information Transfer procedure

The Location Information Transfer procedure is shown in Figure 5.3.1-1.

Target Server

-¢— 1. RequestLocationInformation

2. ProvidelLocationInformation——— |

Figure 5.3.1-1: LPP Location Information transfer procedure

1. The server sends a RequestLocationl nformation message to the target to request location information, indicating
the type of location information needed and potentially the associated QoS.
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2. Thetarget sends a ProvideLocationl nformation message to the server to transfer location information. The
location information transferred should match or be a subset of the location information requested in step 1
unless the server explicitly alows additional location information. If step 3 does not occur, this message shall set
the endTransaction |IE to TRUE.

3. If requested in step 1, the target sends additional Providelocationl nformation messages to the server to transfer
location information. The location information transferred should match or be a subset of the location
information requested in step 1 unless the server explicitly allows additional location information. The last
message shall include the endTransaction |E set to TRUE.

5.3.2 Location Information Delivery procedure

The Location Information Delivery allows the target to provide unsolicited location information to the server. The
procedure is shown in Figure 5.3.2-1.

Target Server

1. ProvideLocationInformation——

—————————— 2. ProvideLocationInformation- — — — — — — — |

Figure 5.3.2-1: LPP Location Information Delivery procedure

1. Thetarget sends a Providel ocationl nformation message to the server to transfer location information. If step 2
does not occur, this message shall set the endTransaction IE to TRUE.

2. Thetarget may send one or more additional Providel ocationl nformation messages to the server containing
additional location information data. The last message shall include the endTransaction | E set to TRUE.
5.3.3 Reception of Request Location Information
Upon receiving a RequestL ocationl nformation message, the target device shall:
1> if the requested information is compatible with the target device capabilities and configuration:
2> include the requested information in a Providel ocationl nformation message;

2> set the |E LPP-Transactionl D in the response to the same value as the |E LPP-TransactionID in the received
message;

2> deliver the ProvidelLocationl nformation message to lower layers for transmission.
1> otherwise:
2> if one or more positioning methods are included that the target device does not support:
3> continue to process the message asiif it contained only information for the supported positioning methods;

3> handle the signaling content of the unsupported positioning methods by LPP error detection asin 5.4.3.
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5.3.4  Transmission of Provide Location Information
When triggered to transmit ProvidelLocationlnformation message, the target device shall:
1> for each positioning method contained in the message:
2> set the corresponding | E to include the available location information;

1> deliver the response to lower layers for transmission.

54 Error Handling Procedures

54.1 General

This clause describes how areceiving entity (target device or location server) behaves in cases when it receives
erroneous or unexpected data or detects that certain data are missing.

54.2 Procedures related to Error Indication

Figure 5.4.2-1 shows the Error indication procedure.

Endpoint A Endpoint B

1. LPP Message L

Figure 5.4.2-1: LPP Error Indication procedure

1. Endpoint A sends an L PP message to Endpoint B.

2. Endpoint B determines that the L PP message in step 1 contains an error. Endpoint B returns an Error message to
Endpoint A indicating the error or errors and discards the messagein step 1. If Endpoint B is able to determine
that the erroneous L PP message in step 1 isan LPP Error or Abort Message, Endpoint B discards the message in
step 1 without returning an Error message to Endpoint A.

54.3 LPP Error Detection

Upon receiving any L PP message, the receiving entity shall attempt to decode the message and verify the presence of
any errors and:

1> if decoding errors are encountered:
2> if the receiver can not determine that the received message is an LPP Error or Abort message:

3> return an LPP Error message to the sender and include the received LPP-Transactionl D, if this was
decoded, and type of error;

3> if the receiver can determine the session and the LPP-Transactionl D and the received message includes
the |E Segmentationinfo and the receiver has previously stored message segments for this session and
LPP-TransactionID:

4> discard all stored L PP message segments for this session and LPP-Transactionl D;

3> discard the received message and stop the error detection procedure;
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1> if the message is a duplicate of a previously received message:
2> discard the message and stop the error detection procedure;

1> if the LPP-Transactionl D matches the LPP-Transactionl D for a procedure that is still ongoing for the same
session and the message type isinvalid for the current state of the procedure:

2> abort the ongoing procedure;
2> return an LPP Error message to the sender and include the received transaction ID and type of error;

2> if the message includes the |E Segmentationl nfo and the receiver has previously stored message segments for
this session and LPP-TransactionID:

3> discard all stored LPP message segments for this session and LPP-TransactionlD;
2> discard the message and stop the error detection procedure;
1> if the message includes the | E Segmentati onlnfo:
2> if the receiver has previously stored L PP message segments for this session and LPP-TransactionlID:
3> if the received message type is different to the stored message type:
4> return an LPP Error message to the sender and include the received transaction 1D and type of error;

4> discard the message and all stored L PP message segments for this session and LPP-TransactionlD
and stop the error detection procedure;

2> if the |E Segmentationlnfo has the val ue moreMessagesOnTheWay:
3> store the received message;

NOTE: Asanimplementation option, the receiver of an LPP Provide Assistance Data or LPP Provide
Location Information message may process the received message segment instead of storing the

message.
2> if the |E Segmentationlnfo has the value noMoreMessages.

3> continue error detection for the received message and any stored L PP message segments for this session
and LPP-Transaction| D;

1> if the message type is an L PP RequestCapabilities and some of the requested information is not supported:
2> return any information that can be provided in a normal response.

1> if the message type is an LPP RequestAssistanceData or RequestLocationlnformation and some or all of the
requested information is not supported:

2> return any information that can be provided in anormal response, which includes indications on other
information that is not supported.
5.4.4 Reception of an LPP Error Message
Upon receiving an Error message, a device shall:
1> abort any ongoing procedure associated with the LPP-Transactionl D if included in the received message.
The device may:

1> restart the aborted procedure taking into consideration the returned error information.
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5.5 Abort Procedure

55.1 General
The purpose of the abort procedureisto allow the target device or location server to abort an ongoing procedure due to

some unexpected event (e.g., cancellation of alocation request by an LCS client). It can also be used to stop an ongoing
procedure (e.g., periodic location reporting from the target device).

55.2 Procedures related to Abort

Figure 5.5.2-1 shows the Abort procedure.

Endpoint A Endpoint B

1. Ongoing Procedure P

2. Abort >

Figure 5.5.2-1: LPP Abort procedure

1. A procedure P isongoing between endpoints A and B.
2. Endpoint A determines that the procedure must be aborted and sends an Abort message to Endpoint B carrying
the transaction ID for procedure P. Endpoint B aborts procedure P.
5.5.3 Reception of an LPP Abort Message
Upon receiving an Abort message, a device shall:

1> abort any ongoing procedure associated with the transaction 1D indicated in the message.

6 Information Element Abstract Syntax Definition

6.1 General

The contents of each LPP message is specified in clause 6.2 using ASN. 1 to specify the message syntax and using
tables when needed to provide further detailed information about the fields specified in the message syntax.

The ASN.1 in this clause uses the same format and coding conventions as described in Annex A of TS 36.331[12].

Transfer syntax for LPP messagesis derived from their ASN.1 definitions by use of Basic Packed Encoding Rules
(BASIC-PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded L PP message always contains a
multiple of 8 bits.

Transfer syntax for LPP IEs is derived from their ASN.1 definitions by use of Basic Packed Encoding Rules (BASIC-
PER), Unaligned Variant, as specified in ITU-T Rec. X.691 [22]. The encoded LPP |E aways contains a multiple of 8
bits. This applieswhen asingle LPP |E is encoded as the basic production, i.e. for other purposes than encoding the
LPP IE within an LPP message.

The need for fields to be present in a message or an abstract type, i.e., the ASN.1 fields that are specified as
OPTIONAL in the abstract notation (ASN.1), is specified by means of comment text tags attached to the OPTIONAL
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statement in the abstract syntax. The meaning of each tag is specified in table 6.1-1. The use of these tagsin the uplink
(target to server) direction does not impose any requirements on the server.

Table 6.1-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation

Meaning

Cond conditionTag

Conditionally present

A field for which the need is specified by means of conditions. For each conditionTag, the
need is specified in a tabular form following the ASN.1 segment. In case, according to the
conditions, a field is not present, the target takes no action and where applicable shall
continue to use the existing value (and/or the associated functionality) unless explicitly stated
otherwise in the description of the field itself.

Need OP

Optionally present

A field that is optional to signal. For downlink messages, the target is not required to take
any special action on absence of the field beyond what is specified in the procedural text or
the field description table following the ASN.1 segment. The target behaviour on absence
should be captured either in the procedural text or in the field description.

Need ON

Optionally present, No action

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target takes no action and where applicable shall continue to use the existing
value (and/or the associated functionality).

Need OR

Optionally present, Release

A field that is optional to signal. If the message is received by the target, and in case the field
is absent, the target shall discontinue/ stop using/ delete any existing value (and/ or the
associated functionality).

When specifying information elements which are to be represented by BIT STRINGs, if not otherwise specifically
stated in the field description of the concerned |E or elsewhere, the following principle applies with regards to the

ordering of bits:

- Thefirgt bit (Ieftmost bit) contains the most significant bit (MSB);

- thelast bit (rightmost bit) contains the least significant bit (LSB).

6.2 LPP PDU Structure

- LPP-PDU-Definitions

This ASN.1 segment is the start of the LPP PDU definitions.

-- ASNISTART

LPP- PDU- Def i ni ti ons

DEFI NI TI ONS AUTOVATI C TAGS :: =

BEG N

-- ASNISTOP

- LPP-Message

The LPP-Message provides the complete set of information for an invocation or response pertaining to an LPP

transaction.

-- ASNLSTART

LPP- Message ::= SEQUENCE {
transactionl D LPP- Transactionl D  OPTI ONAL, -- Need ON
endTransacti on BOOLEAN,
sequenceNunber SequenceNunber OPTI ONAL, -- Need ON
acknow edgenent Acknow edgenent OPTI ONAL, -- Need ON
| pp- MessageBody LPP- MessageBody OPTI ONAL -- Need ON

}

SequenceNunber ::=

| NTEGER (0. . 255)
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Acknow edgenent ::= SEQUENCE {

ackRequest ed BOOLEAN,

ackl ndi cat or SequenceNunber OPTI ONAL
}
-- ASNISTOP

LPP-Message field descriptions

transactionID

This field is omitted if an Ipp-MessageBody is not present (i.e. in an LPP message sent only to acknowledge a
previously received message) or if it is not available to the transmitting entity (e.g., in an LPP-Error message triggered
by a message that could not be parsed). If present, this field shall be ignored at a receiver in an LPP message for
which the Ipp-MessageBody is not present.

endTransaction

This field indicates whether an LPP message is the last message carrying an Ipp-MessageBody in a transaction
(TRUE) or not last (FALSE). When LPP message segmentation is used, only the final LPP message segment may
indicate the end of the transaction.

sequenceNumber
This field may be included when LPP operates over the control plane and an Ipp-MessageBody is included but shall
be omitted otherwise.

acknowledgement
This field is included in an LPP acknowledgement and in any LPP message requesting an acknowledgement when
LPP operates over the control plane and is omitted otherwise.

ackRequested
This field indicates whether an LPP acknowledgement is requested (TRUE) or not (FALSE). A value of TRUE may
only be included when an Ipp-MessageBody is included.

ackindicator
This field indicates the sequence number of the message being acknowledged.

Ipp-MessageBody
This field may be omitted in the case the message is sent only to acknowledge a previously received message.

- LPP-MessageBody

The LPP-MessageBody identifies the type of an LPP message and contains all L PP information specifically associated
with that type.

-- ASNLISTART
LPP- MessageBody ::= CHO CE {
cl CHO CE {
request Capabi lities Request Capabi lities,
provi deCapabi lities Provi deCapabi lities,
request Assi st anceDat a Request Assi st anceDat a,
provi deAssi st anceDat a Provi deAssi st anceDat a,

request Locati onl nformati on Request Locati onl nformati on,
provi deLocati onl nformati on Provi delLocati onl nformati on,
abort Abort,
error Error,
spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL, spareO NULL

b

nessageC assExt ensi on SEQUENCE {}

}

-- ASN1ISTOP

- LPP-TransactionID

The LPP-Transactionl D identifies a particular LPP transaction and the initiator of the transaction.

-- ASNLSTART

LPP-Transacti onl D :: = SEQUENCE {
initiator Initiator,
transacti onNunber Tr ansact i onNunber ,
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Initiator ::= ENUMERATED {
| ocati onServer,
tar get Devi ce,
}
Transacti onNunber ::= | NTEGER (0. . 255)

-- ASNISTOP

6.3 Message Body IEs

— RequestCapabilities

The RequestCapabilities message body in a L PP message is used by the location server to request the target device
capability information for LPP and the supported individual positioning methods.

-- ASNLISTART
Request Capabi l i ties ::= SEQUENCE {
critical Ext ensi ons CHA CE {
cl CHO CE {
request Capabi lities-r9 Request Capabi lities-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Request Capabi lities-r9-1Es ::= SEQUENCE {
commonl EsRequest Capabilities Comonl EsRequest Capabi liti es OPTI ONAL, -- Need ON
a- gnss- Request Capabi lities A- GN\SS- Request Capabi i ti es OPTI ONAL, -- Need ON
ot doa- Request Capabi l i ties OTDQOA- Request Capabi lities OPTI ONAL, -- Need ON
eci d- Request Capabi lities ECI D- Request Capabi lities OPTI ONAL, -- Need ON
epdu- Request Capabi lities EPDU- Sequence OPTI ONAL, -- Need ON
[[ - sensor - Request Capabi l i ti es-r13 Sensor- Request Capabilities-ri13 OPTI ONAL, -- Need ON
t bs- Request Capabi i ties-r13 TBS- Request Capabi | i ties-r13 OPTI ONAL, -- Need ON
w an- Request Capabi i ties-r13 WLAN- Request Capabi i ties-r13 OPTI ONAL, -- Need ON
bt - Request Capabi | ities-r13 BT- Request Capabi l i ties-r13 OPTI ONAL -- Need ON
11,
[[ nr-ECI D Request Capabilities-r1l6 NR-ECH D- Request Capabilities-r16 OPTI ONAL, -- Need ON
nr-Milti-RTT- Request Capabilities-rl16
NR- Mul ti - RTT- Request Capabi lities-r16
OPTI ONAL, -- Need ON
nr - DL- AoD- Request Capabi | iti es-r16
NR- DL- AoD- Request Capabi lities-r16  OPTI ONAL, -- Need ON
nr - DL- TDOA- Request Capabi | i ties-r16
NR- DL- TDOA- Request Capabi l i ties-r16 OPTI ONAL, -- Need ON
nr - UL- Request Capabi | ities-r16 NR- UL- Request Capabi l i ties-r16 OPTI ONAL -- Need ON
11
}
-- ASN1ISTOP

- ProvideCapabilities

The ProvideCapabilities message body in a LPP message indicates the L PP capabilities of the target device to the
location server.

-- ASNLISTART
Provi deCapabi l i ties ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE {
provi deCapabi lities-r9 Provi deCapabi i ti es-r9-1Es,

spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
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}
}
Provi deCapabi l i ties-r9-1Es ::= SEQUENCE {
comonl EsProvi deCapabi lities Conmonl EsProvi deCapabi | ities OPTI ONAL,
a- gnss- Provi deCapabi lities A- G\SS- Provi deCapabi lities OPTI ONAL,
ot doa- Provi deCapabi l i ties OTDQOA- Provi deCapabi lities OPTI ONAL,
eci d- Provi deCapabi lities ECI D- Provi deCapabi lities OPTI ONAL,
epdu- Provi deCapabi lities EPDU- Sequence OPTI ONAL,
[[ sensor-ProvideCapabilities-rl3 Sensor-ProvideCapabilities-ri13 OPTI ONAL,
t bs- Provi deCapabi l i ties-r13 TBS- Provi deCapabi | i ti es-r13 OPTI ONAL,
w an- Provi deCapabi i ties-r13 WLAN- Pr ovi deCapabi i ties-r13 CPTI ONAL,
bt - Provi deCapabi | iti es-r13 BT- Provi deCapabi | i ties-r13 OPTI ONAL
11,
[[ nr-ECI D Provi deCapabilities-r1l6 NR-ECH D Provi deCapabilities-r16 OPTI ONAL,
nr-Milti-RTT-Provi deCapabilities-rl16
NR- Mul ti - RTT- Provi deCapabi lities-r16 OPTI ONAL,
nr - DL- AoD- Provi deCapabi | ities-r16
NR- DL- AoD- Pr ovi deCapabi l i ti es-r 16 OPTI ONAL,
nr - DL- TDOA- Provi deCapabi l iti es-r16
NR- DL- TDOA- Provi deCapabi | iti es-r 16 OPTI ONAL,
nr- UL- Provi deCapabi | ities-r16 NR- UL- Pr ovi deCapabi l i ti es-r16 OPTI ONAL
11
}
-- ASN1ISTOP

- RequestAssistanceData

The RequestAssistanceData message body in a LPP message is used by the target device to request assistance data from
the location server.

-- ASNLISTART
Request Assi st anceDat a :: = SEQUENCE {
critical Extensions CHO CE {
cl CHQO CE {

request Assi st anceDat a-r 9 Request Assi st anceDat a- r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

H
critical Extensi onsFuture SEQUENCE {}
}
}
Request Assi st anceData-r9-1 Es ::= SEQUENCE {
commonl EsRequest Assi st anceDat a Commonl EsRequest Assi st anceDat a OPTI ONAL,
a- gnss- Request Assi st anceDat a A- G\SS- Request Assi st anceDat a OPTI ONAL,
ot doa- Request Assi st anceDat a OTDOA- Request Assi st anceDat a OPTI ONAL,

epdu- Request Assi st anceDat a EPDU- Sequence OPTI ONAL,

[[ sensor-Request Assi st anceDat a-r 14
Sensor - Request Assi st anceDat a-r 14 COPTI ONAL,
t bs- Request Assi st anceData-r14  TBS- Request Assi st anceDat a-r 14 OPTI ONAL,
W an- Request Assi st anceDat a-r 14 W.AN- Request Assi st anceDat a-r 14 OPTI ONAL
1]
[[ nr-Milti-RTT-Request Assi stanceData-r16 NR-Milti-RTT-Request AssistanceData-r16 OPTl ONAL,

nr - DL- AoD- Request Assi st anceDat a- r 16 NR- DL- AoD- Request Assi st anceDat a-r 16 COPTI ONAL,
nr - DL- TDOA- Request Assi st anceDat a-r 16 NR- DL- TDOA- Request Assi st anceDat a-r 16 OPTI ONAL

bt - Request Assi st anceDat a-r 18 BT- Request Assi st anceDat a-r 18 OPTI ONAL

-- ASNISTOP

- ProvideAssistanceData

The ProvideAssistanceData message body in a LPP message is used by the location server to provide assistance data to
the target device either in response to a request from the target device or in an unsolicited manner.

-- ASNISTART
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Provi deAssi st anceData :: = SEQUENCE {
critical Extensions CHO CE {
cl CHQO CE {

provi deAssi st anceDat a-r 9 Provi deAssi st anceDat a- r 9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Extensi onsFuture SEQUENCE {}
}
}
Provi deAssi st anceData-r9-1 Es ::= SEQUENCE {
commonl EsProvi deAssi st anceDat a Commonl EsPr ovi deAssi st anceDat a OPTI ONAL, -- Need ON
a- gnss- Provi deAssi st anceDat a A- G\SS- Provi deAssi st anceDat a OPTI ONAL, -- Need ON
ot doa- Pr ovi deAssi st anceDat a OTDOA- Provi deAssi st anceDat a OPTI ONAL, -- Need ON
epdu- Provi de- Assi st ance- Dat a EPDU- Sequence OPTI ONAL, -- Need ON
[l
sensor - Provi deAssi st anceDat a-r 14 Sensor - Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
t bs- Provi deAssi st anceDat a-r 14 TBS- Provi deAssi st anceDat a-r 14 OPTI ONAL, -- Need ON
w an- Provi deAssi st anceDat a-r 14 WLAN- Pr ovi deAssi st anceDat a-r 14 OPTI ONAL -- Need ON
11,
[[ nr-Milti-RTT-Provi deAssi st anceDat a-r 16
NR- Mul ti - RTT- Provi deAssi st anceDat a-r 16
OPTI ONAL, -- Need ON
nr - DL- AoD- Provi deAssi st anceDat a-r 16
NR- DL- AoD- Pr ovi deAssi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr - DL- TDOA- Provi deAssi st anceDat a-r 16
NR- DL- TDOA- Pr ovi deAssi st anceDat a-r 16
OPTIl ONAL -- Need ON
i
bt - Provi deAssi st anceDat a-r 18 BT- Pr ovi deAssi st anceDat a-r 18 OPTI ONAL -- Need ON
1]
}

-- ASN1ISTOP

- RequestLocationinformation

The RequestLocationl nformation message body in a L PP message is used by the location server to request positioning
measurements or a position estimate from the target device.

-- ASNLISTART
Request Locat i onl nformati on ::= SEQUENCE {
critical Ext ensi ons CHA CE {
cl CHO CE {

request Locati onl nformati on-r9 Request Locat i onl nf or nat i on-r9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

F
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Request Locat i onl nformation-r9-1Es ::= SEQUENCE {
comonl EsRequest Locat i onl nf or mati on
Commonl EsRequest Locat i onl nf or mati on OPTI ONAL, -- Need ON
a- gnss- Request Locat i onl nf or mat i on A- G\SS- Request Locat i onl nf or mat i on OPTI ONAL, -- Need ON
ot doa- Request Locat i onl nf or mati on OTDQA- Request Locat i onl nf or mat i on OPTI ONAL, -- Need ON
eci d- Request Locat i onl nf or mati on ECI D- Request Locat i onl nf or nat i on OPTI ONAL, -- Need ON
epdu- Request Locat i onl nf or mati on EPDU- Sequence OPTI ONAL, -- Need ON

[
sensor - Request Locat i onl nfornati on-r 13
Sensor - Request Locati onl nf or mati on-r13

OPTI ONAL, -- Need ON
t bs- Request Locat i onl nf ormati on-r13 TBS- Request Locati onl nfornation-r13 OPTI ONAL, -- Need ON
w an- Request Locat i onl nf or mati on-r 13 W.AN- Request Locat i onl nf or nat i on-r 13 OPTI ONAL, -- Need ON
bt - Request Locat i onl nfor mati on-r 13 BT- Request Locat i onl nformati on-r13  OPTI ONAL -- Need ON

11,
[[ nr-EC D RequestLocationl nformation-r16
NR- ECl D- Request Locat i onl nf or nat i on-r 16
OPTI ONAL, -- Need

2

nr-Mil ti-RTT- Request Locati onl nformati on-r16
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NR- Mul ti - RTT- Request Locat i onl nf or nat i on-r 16
OPTI ONAL, -- Need ON
nr - DL- AoD- Request Locat i onl nf or mati on-r 16
NR- DL- AoD- Request Locat i onl nf or nat i on-r 16
COPTI ONAL, -- Need ON
nr - DL- TDOA- Request Locat i onl nf or mati on-r 16
NR- DL- TDOA- Request Locat i onl nf or nat i on-r 16
OPTI ONAL -- Need ON
1]
}

-- ASN1ISTOP

RequestLocationInformation field descriptions

commonlEsRequestLocationIinformation

This field specifies the location information type requested by the location server and optionally other configuration
information associated with the requested location information. This field should always be included in this version of
the protocol.

— ProvideLocationIinformation

The ProvideLocationl nformation message body in a LPP message is used by the target device to provide positioning
measurements or position estimates to the location server.

-- ASNLISTART
Provi deLocat i onl nfornmati on ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE {

provi deLocat i onl nf or mati on-r9 Provi deLocat i onl nf or mati on-r9- | Es,
spare3 NULL, spare2 NULL, sparel NULL

b
critical Ext ensi onsFut ure SEQUENCE {}
}
}
Provi deLocat i onl nformation-r9-1Es ::= SEQUENCE {
commonl EsProvi deLocat i onl nf or mati on
Commonl EsProvi deLocat i onl nf or mati on OPTI ONAL,
a- gnss- Provi deLocati onl nformati on ~ A- GNSS- Provi deLocati onl nf or mati on OPTI ONAL,
ot doa- Provi deLocat i onl nf or mat i on OTDOA- Provi deLocat i onl nf or mati on OPTI ONAL,
eci d- Provi deLocat i onl nf or mati on ECI D- Provi deLocat i onl nf or mati on OPTI ONAL,
epdu- Provi deLocat i onl nf or mati on EPDU- Sequence OPTI ONAL,
[
sensor - Provi deLocat i onl nfornati on-r 13
Sensor - Provi deLocat i onl nformati on-r 13
OPTI ONAL,
t bs- Provi deLocati onl nformati on-r13 TBS-Provi deLocati onl nformati on-r13 OPTI ONAL,
W an- Provi deLocat i onl nf ormati on-r 13 W.AN- Provi deLocati onl nf or mati on-r 13 OPTI ONAL,
bt - Provi deLocat i onl nf ormati on-r 13 BT- Pr ovi deLocat i onl nf or mati on-r 13 OPTIl ONAL
11,
[[ nr-EC D ProvidelLocationl nformation-r16
NR- ECI D- Pr ovi deLocat i onl nf ormati on-r 16 OPTI ONAL,
nr-Milti-RTT-Provi deLocati onl nformation-r16
NR- Mul ti - RTT- Provi deLocati onl nf ormati on-r 16 OPTI ONAL,
nr - DL- AoD- Provi deLocati onl nf ormati on-r 16
NR- DL- AoD- Pr ovi deLocat i onl nf ormati on-r 16 OPTI ONAL,
nr - DL- TDOA- Pr ovi deLocat i onl nf or mati on-r 16
NR- DL- TDOA- Pr ovi deLocat i onl nf ormati on-r 16 OPTI ONAL
11
}

-- ASNISTOP

— Abort

The Abort message body in a L PP message carries a request to abort an ongoing L PP procedure.

-- ASN1ISTART
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Abort ::= SEQUENCE ({
critical Extensions CHO CE {
cl CHO CE {
abort-r9 Abort-r9-1Es,
spare3 NULL, spare2 NULL, sparel NULL
F
critical Extensi onsFuture SEQUENCE {}
}
}
Abort-r9-1Es ::= SEQUENCE {
common| EsAbor t Commonl| EsAbor t OPTI ONAL, -- Need ON
epdu- Abor t EPDU- Sequence OPTIONAL  -- Need ON
}
-- ASNLISTOP

— Error

The Error message body in a L PP message carries information concerning a L PP message that was received with
errors.

-- ASNLISTART
Error ::= CHO CE {
error-r9 Error-r9-1Es,
critical Extensi onsFuture SEQUENCE {}
}
Error-r9-1Es ::= SEQUENCE {
commonl EsErr or Commonl EsErr or OPTI ONAL, -- Need ON
epdu- Error EPDU- Sequence OPTI ONAL -- Need ON
}
-- ASNLSTOP

6.4 Common IEs

Common |Es comprise IEs that are applicable to more than one L PP positioning method.
6.4.1 Common Lower-Level IEs

- AccessTypes

The |E AccessTypesis used to indicate several cellular access types using a bit map.

-- ASNLISTART
AccessTypes ::= SEQUENCE {
accessTypes BI T STRI NG { eutra (0),
utra (1),
gsm (2),
nb-i ot (3),
nr-vi1510 (4) } (SIZE (1..8)),
}
-- ASNISTOP
AccessTypes field descriptions
accessTypes

This field specifies the cellular access type(s). This is represented by a bit string, with a one-value at the bit position
means the particular access type is addressed; a zero-value means not addressed.
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- ARFCN-ValueEUTRA

The |lEs ARFCN-ValueEUTRA and ARFCN-ValueEUTRA-v9a0 are used to indicate the ARFCN of the E-UTRA carrier
frequency, asdefined in TS 36.331[12].

-- ASNLISTART

ARFCN- Val ueEUTRA :: = | NTEGER (0. . maxEARFCN)

ARFCN- Val ueEUTRA-v9a0 :: = | NTEGER ( maxEARFCN- Pl us1. . max EARFCN2)
ARFCN- Val ueEUTRA-r14 :: = I NTEGER (0. . nexEARFCN2)

-- ASNISTOP

NOTE 1: For fields using the original value range, as defined by 1E ARFCN-ValueEUTRA i.e. without suffix, value
maxEARFCN indicates that the E-UTRA carrier frequency isindicated by means of an extension.

- ARFCN-ValueNR

The |E ARFCN-ValueNR is used to indicate the ARFCN applicable for adownlink, uplink or bi-directional (TDD) NR
global frequency raster, as defined in TS 38.101-2 [34] and TS 38.101-1 [37].

-- ASNLISTART
ARFCN- Val ueNR-r 15 ::= | NTEGER (0. .3279165)

-- ASNISTOP

- ARFCN-ValueUTRA

The lE ARFCN-ValueUTRA is used to indicate the ARFCN of the UTRA carrier frequency, asdefined in TS 25.331
[13].

-- ASNLSTART
ARFCN- Val ueUTRA :: = | NTEGER (0..16383)

-- ASNISTOP

- CarrierFreq-NB

The |E CarrierFreg-NB is used to provide the NB-10T carrier frequency, as defined in TS 36.101 [21].

-- ASNLISTART
CarrierFreq-NB-r14 ::= SEQUENCE {
carrierFreqg-ri4 ARFCN- Val ueEUTRA-T 14,
carrierFreqOfset-ri4 CarrierFreqOifset NB-r14 OPTI ONAL,
}
-- ASNISTOP

CarrierFreq-NB field descriptions

carrierFreq
This field specifies the ARFCN applicable for the NB-10T carrier frequency as defined in TS 36.101 [21, Table 5.7.3-1].

carrierFreqOffset
This field specifies the offset of the NB-loT channel number to EARFCN as defined in TS 36.101 [21].

- CarrierFreqOffsetNB

The |E CarrierFregOffsetNB is used to provide the offset of the NB-10T channel number to EARFCN of a NB-10T carrier.
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-- ASNLSTART

CarrierFreqOffsetNB-r14 ::= ENUMERATED {
v-10, v-9, v-8, v-7, v-6, v-5, v-4, v-3, v-2, v-1, v-0dot5,
vO, vi1, v2, v3, v4, v5, v6, v7, v8, v9
}

-- ASNLISTOP

CarrierFreqOffsetNB field descriptions

CarrierFreqOffsetNB
This field specifies the offset of the NB-10T channel number to EARFCN as defined in TS 36.101 [21]. Value v-10
means -10, v-9 means -9, and so on.

- CellGloballdEUTRA-AnNdUTRA

The |E CellGlobal l[dEUTRA-ANdUTRA specifies the global Cell Identifier for EFUTRA or UTRA, the globally unique
identity of acell in E-UTRA or UTRA.

-- ASNLISTART
Cel | G obal | dEUTRA- AndUTRA : : = SEQUENCE {
pl m-ldentity SEQUENCE {
ncc SEQUENCE (Sl ZE (3)) OF INTEGER (0..9),
mc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9)
b,
cellldentity CHO

eutra BIT STRING (SIZE (28)),
utra  BIT STRING (S| ZE (32))

b
) e
-- ASN1ISTOP
CellGloballdEUTRA-ANdUTRA field descriptions
plmn-ldentity
This field identifies the PLMN of the cell as defined in TS 36.331 [12].
cellldentity

This field defines the identity of the cell within the context of the PLMN as defined in TS 36.331 [12] and TS 25.331
[13]. The size of the bit string allows for the 32-bit extended UTRAN cell ID; in the case the cell ID is shorter, the first
bits of the string are set to 0.

- CellGloballdGERAN

The |E CellGloballdGERAN specifies the global Cell Identifier for GERAN, the globally unique identity of acell in
GERAN.

-- ASNLSTART
Cel | A obal | dGERAN : : = SEQUENCE {
pl m-ldentity SEQUENCE {
ncce SEQUENCE (SI ZE (3)) OF INTEGER (0..9),
mmc SEQUENCE (SIZE (2..3)) OF I NTEGER (0..9)
I
| ocat i onAr eaCode BI T STRING (SI ZE (16)),
cellldentity BI T STRI NG (SI ZE (16)),
}
-- ASNLSTOP
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CellGloballdGERAN field descriptions

plmn-ldentity
This field identifies the PLMN of the cell.

locationAreaCode
This field is a fixed length code identifying the location area within a PLMN.

cellldentity
This field specifies the cell Identifier which is unique within the context of the GERAN location area.

- ECGI

The |E ECGI specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of acell in E-UTRA (TS

36.331[12]).
NOTE 2: ThelE ECGI isalso used for NB-loT access.

-- ASNLSTART

ECG ::= SEQUENCE {
ncc SEQUENCE (SI ZE (3)) OF I NTEGER (0. .9),
mc SEQUENCE (SI ZE (2..3)) OF INTEGER (0..9),

cellidentity BI T STRING (Sl ZE (28))
}

-- ASN1ISTOP

- Ellipsoid-Point
The |E Ellipsoid-Point is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASNLISTART
El | i psoi d- Poi nt ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNLISTOP

- Ellipsoid-PointWithUncertaintyCircle
The IE Ellipsoid-PointWithUncertaintyCircle is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART

El |i psoi d- Poi nt Wt hUncertai ntyG rcle ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
uncertainty | NTEGER (0. .127)

}

-- ASNLISTOP

- EllipsoidPointWithUncertaintyEllipse

The |E EllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART

El | i psoi dPoi nt Wt hUncertai ntyEl | i pse ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
uncert ai nt ySem Mj or I NTEGER (0. .127),
uncertai nt ySem M nor I NTEGER (0. .127),
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ori entati onMaj or Axi s I NTEGER (0..179),
confi dence | NTEGER (0. .100)
}
-- ASNISTOP

- EllipsoidPointWithAltitude
The IE EllipsoidPointWithAltitude is used to describe a geographic shape as defined in TS 23.032 [15].

- - ASNISTART
El |'i psoi dPoi nt Wt hAl titude ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
altitudeD rection ENUMERATED { hei ght, dept h},
al titude | NTEGER (0. .32767) -- 15 bit field
}
-- ASNLISTOP

- EllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The |E EllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as defined in TS
23.032 [15].

-- ASNLISTART
El | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |ipsoid ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
altitudeD rection ENUMERATED { hei ght, dept h},
al titude I NTEGER (0. .32767), -- 15 bit field
uncert ai nt ySem Mj or I NTEGER (0. .127),
uncertai nt ySem M nor I NTEGER (0. .127),
orientati onMaj or Axi s I NTEGER (0. .179),
uncertaintyAl titude I NTEGER (0. .127),
confi dence I NTEGER (0. .100)
}
-- ASNLISTOP

- EllipsoidArc

The IE EllipsoidArc is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART

El |'i psoi dArc ::= SEQUENCE {
| atitudeSi gn ENUMERATED {north, south},
degreeslLati tude | NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) , -- 24 bit field
i nner Radi us I NTEGER (0. .65535), -- 16 bit field,
uncert ai nt yRadi us I NTEGER (0. .127),
of f set Angl e I NTEGER (0..179),
i ncl udedAngl e I NTEGER (0. .179),
confi dence | NTEGER (0. .100)

}

-- ASNISTOP

- EPDU-Sequence

The EPDU-Sequence contains | Es that are defined externally to LPP by other organizations.
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-- ASNLISTART
EPDU- Sequence ::= SEQUENCE (S| ZE (1..nmaxEPDU)) OF EPDU
maxEPDU | NTEGER :: = 16
EPDU : : = SEQUENCE {

ePDU- | denti fi er EPDU- | dent i fi er,

ePDU- Body EPDU- Body
}
EPDU- | denti fier ::= SEQUENCE {

ePDU- 1 D EPDU- | D,

ePDU- Nane EPDU- Nane OPTI ONAL,
}
EPDU- I D ::= | NTEGER (1..256)
EPDU- Nane ::= VisibleString (SIZE (1..32))
EPDU- Body ::= OCTET STRI NG
-- ASNISTOP

EPDU-Sequence field descriptions
EPDU-ID

This field provides a unique integer ID for the externally defined positioning method. Its value is assigned to the
external entity that defines the EPDU. See table External PDU ldentifier Definition for a list of external PDU identifiers
defined in this version of the specification.

EPDU-Name

This field provides an optional character encoding which can be used to provide a quasi-unique name for an external
PDU - e.g., by containing the name of the defining organization and/or the name of the associated public or
proprietary standard for the EPDU.

EPDU-Body
The content and encoding of this field are defined externally to LPP.

External PDU Identifier Definition

EPDU-ID EPDU Defining entity Method name Reference
1 OMA LOC OMA LPP extensions (LPPe) OMA-TS-LPPe-V1_0
[20]

- FregBandIndicatorNR

The |E FregBandindicator NR specifies the NR band indicator (TS 38.331 [35]).
-- ASNLISTART
FregBandl ndi catorNR-r16 ::= | NTEGER (1..1024)

-- ASNISTOP

- HA-EllipsoidPointWithAltitudeAndScalableUncertaintyEllipsoid

The |E HA-EllipsoidPointWithAltitudeAndScal ableUncertaintyEllipsoid is used to describe a geographic shape as
defined in TS 23.032 [15].

- - ASNISTART

HA- El | i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEllipsoid-r16 ::= SEQUENCE {
degreeslLatitude-r16 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 16 | NTEGER( - 2147483648. . 2147483647) ,
altitude-r16 | NTEGER( - 64000. . 1280000),
uncertai ntySemi Maj or-r 16 I NTEGER (0. . 255),
uncertai ntySemi M nor-r16 I NTEGER (0. . 255),
orientati onMaj or Axi s-r 16 I NTEGER (0. .179),
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hori zont al Confi dence-r 16 I NTEGER (0. .100),
uncertaintyAltitude-r16 | NTEGER (0. . 255),
verti cal Confi dence-r 16 | NTEGER (0. . 100),
ha- Hor i zont al Ext endedRangeUsed-r 16 BOOLEAN,
ha- Verti cal Ext endedRangeUsed-r 16 BOOLEAN

}

-- ASN1ISTOP

- HA-EllipsoidPointWithScalableUncertaintyEllipse

The IE HA-EllipsoidPointWithScal ableUncertaintyEllipse is used to describe a geographic shape asdefined in TS
23.032 [15].

-- ASNLISTART

HA- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r16 ::= SEQUENCE {
degreeslLatitude-r16 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 16 | NTEGER( - 2147483648. . 2147483647) ,
uncertai ntySemni Maj or-r 16 | NTEGER (0. . 255),
uncertai ntySem M nor-r16 | NTEGER (0. . 255),
orientati onMaj or Axi s-r 16 I NTEGER (0. .179),
confi dence-r 16 I NTEGER (0. .100),
ha- Ext endedUncert ai nt yRangeUsed-r 16 BOOLEAN

}

-- ASNLISTOP

- HighAccuracyEllipsoidPointWithUncertaintyEllipse

The |E HighAccuracyEllipsoidPointWithUncertaintyEllipse is used to describe a geographic shape asdefined in TS
23.032[15].

- - ASNISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-r15 ::= SEQUENCE {
degreeslLatitude-ri15 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
uncertai ntySemi Maj or - r 15 I NTEGER (0. . 255),
uncertai ntySemi M nor-r 15 I NTEGER (0. . 255),
orientati onMaj or Axi s-r15 | NTEGER (0. .179),
confidence-r15 | NTEGER (0. .100)

}

-- ASNISTOP

— HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid

The | E HighAccuracyEllipsoidPointWithAltitudeAndUncertaintyEllipsoid is used to describe a geographic shape as
defined in TS 23.032 [15].

- - ASNISTART

Hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |lipsoid-r15 ::= SEQUENCE {
degreeslLatitude-ri15 | NTEGER( - 2147483648. . 2147483647) ,
degreesLongi t ude-r 15 | NTEGER( - 2147483648. . 2147483647) ,
altitude-r15 | NTEGER( - 64000. . 1280000) ,
uncertai ntySem Maj or - r 15 I NTEGER (0. . 255),
uncertai ntySenm M nor-r 15 | NTEGER (0. . 255),
ori entati onMaj or Axi s-r15 | NTEGER (0. .179),
hori zont al Confi dence-r 15 I NTEGER (0. .100),
uncertai ntyAl titude-r15 I NTEGER (0. .255),
verti cal Confidence-r 15 | NTEGER (0. .100)

}

-- ASNISTOP
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— HorizontalVelocity

The |E Horizontal Vel ocity is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART
Hori zontal Vel ocity ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047)
}
-- ASN1ISTOP

— HorizontalWithVerticalVelocity

The |E Horizontal WithVertical Vel ocity is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART
Hori zontal Wt hVertical Vel ocity ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed I NTEGER( 0. . 255)
}
-- ASNISTOP

- HorizontalVelocityWithUncertainty

The |E Horizontal Vel ocityWithUncertainty is used to describe a velocity shape as defined in TS 23.032 [15].

-- ASNLISTART

Hori zont al Vel oci tyWthUncertainty ::= SEQUENCE {
beari ng I NTEGER( 0. . 359),
hori zont al Speed | NTEGER( 0. . 2047) ,
uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASNISTOP

— HorizontalWithVerticalVelocityAndUncertainty

The |E Horizontal WithVertical Vel ocityAndUncertainty is used to describe a velocity shape as defined in TS 23.032
[15].

-- ASNLISTART

Hori zont al Wt hVerti cal Vel oci t yAndUncertai nty ::= SEQUENCE {
beari ng | NTEGER( 0. . 359) ,
hori zont al Speed | NTEGER( 0. . 2047) ,
vertical Direction ENUMERATED{ upwar d, downwar d},
verti cal Speed I NTEGER( 0. . 255) ,
hori zont al Uncertai nt ySpeed | NTEGER(O. . 255),
vertical Uncert ai nt ySpeed | NTEGER( 0. . 255)

}

-- ASN1ISTOP

- Local2dPointWithUncertaintyEllipse

The |E Local2dPointWithUncertaintyEllipse is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNISTART
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Local 2dPoi nt Wt hUncertai ntyEl | i pse-r18 ::= SEQUENCE {
| ocal Origin-ri8 Ref er encePoi nt -r 16,
cartesi anCoor di nat esUni ts-r18 ENUMERATED { nm cm dm m ...},
x-val ue-r18 X- Val ue-r 18,
y-val ue-r 18 Y- Val ue-r 18,
uncertai ntySemni Maj or-r 18 I NTEGER (0. .127),
uncertai ntySem M nor-r18 I NTEGER (0. .127),
orientati onMaj or Axi s-r18 I NTEGER (0. .179),
confi dence-r18 I NTEGER (0. .100)

}

-- ASN1ISTOP

Local2dPointWithUncertaintyEllipse field descriptions

localOrigin
This field identifies the reference point of the local Cartesian coordinate system.

cartesianCoordinatesUnits
This field provides the unit and scale factor for the x-value and y-value fields. Enumerated values mm, cm, dm, and m,
correspond to 102 metre, 102 metre, 10! metre and 1 metres, respectively.

x-value

This field provides the x-value of the location in the Cartesian coordinate system. Positive value represents easting
from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local
coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

y-value

This field provides the y-value of the location in the Cartesian coordinate system. Positive value represents northing
from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local
coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

uncertaintySemiMajor
This field indicates the semi-major axis of the uncertainty ellipse [15].

uncertaintySemiMinor
This field indicates the semi-minor axis of the uncertainty ellipse [15].

orientationMajorAxis
This field indicates the orientation angle of the major axis [15] in relation to the local Cartesian coordinate system
defined by the localOrigin, where the orientationMajoAxis angle is clockwise from the y-axis.

confidence
This field indicates the confidence value [15].

— Local3dPointWithUncertaintyEllipsoid

The | E Local 3dPointWithUncertaintyEllipsoid is used to describe a geographic shape as defined in TS 23.032 [15].

-- ASNLISTART
Local 3dPoi nt Wt hUncertai ntyEl | i psoi d-r18 ::= SEQUENCE {
local Origin-ri8 Ref er encePoi nt -r 16,
cart esi anCoor di nat esUni ts-r18 ENUMERATED { nmm cm dm m ...},
x-val ue-r 18 X- Val ue-r 18,
y-val ue-r 18 Y- Val ue-r 18,
z-val ue-r18 Z- Val ue-r 18,
uncertai ntySemi Maj or-r 18 I NTEGER (0. .127),
uncertai ntySem M nor-r18 I NTEGER (0. .127),
orientati onMaj or Axi s-r18 I NTEGER (0. .179),
uncertaintyAltitude-r18 I NTEGER (0. .127),
confi dence-r18 I NTEGER (0. . 100),
vConfi dence-r 18 I NTEGER (0. .100) OPTI ONAL -- Need ON
}
-- ASNLISTOP
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Local3dPointWithUncertaintyEllipsoid field descriptions

localOrigin
This field identifies the reference point of the local Cartesian coordinate system.

cartesianCoordinatesUnits
This field provides the unit and scale factor for the x-value, y-value and z-value fields. Enumerated values mm, cm,
dm, and m, correspond to 10 metre, 102 metre, 10! metre and 1 metres, respectively.

x-value

This field provides the x-value of the location in the Cartesian coordinate system. Positive value represents easting
from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local
coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

y-value

This field provides the y-value of the location in the Cartesian coordinate system. Positive value represents northing
from reference point (origin) [15], unless horizAxesOrientation is provided in the LocalOrigin, in which case the local
coordinate system is rotated clockwise horizontally by horizAxesOrientation). See IE RelativeCartesianLocation.

z-value
This field provides the z-value of the location in the Cartesian coordinate system. Positive value represents height
above reference point (origin) [15]. See IE RelativeCartesianLocation.

uncertaintySemiMajor
This field indicates the semi-major axis of the uncertainty ellipsoid [15].

uncertaintySemiMinor
This field indicates the semi-minor axis of the uncertainty ellipsoid [15].

orientationMajorAxis
This field indicates the orientation angle of the major axis [15], in relation to the local Cartesian coordinate system
defined by the localOrigin, where the orientationMajorAxis angle is clockwise from the y-axis.

uncertaintyAltitude
This field indicates the vertical axis of the uncertainty ellipsoid [15].

confidence
This field indicates the confidence value [15]. If the vConfidence field is present, this field shall indicate the value of
horizontal confidence.

vConfidence
This field indicates the vertical confidence value [15].

- LocationCoordinateTypes

The IE LocationCoordinateTypes defines a list of possible geographic shapes as defined in TS 23.032 [15].

-- ASNLISTART

Locat i onCoor di nat eTypes ::= SEQUENCE {
el |'i psoi dPoi nt BOOLEAN,
el i psoi dPoi nt Wt hUncertaintyCrcle BOOLEAN,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse BOOLEAN,
pol ygon BOOLEAN,
el i psoi dPoi nt Wt hAl titude BOOLEAN,
el |i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl i psoid BOOLEAN,

el lipsoi dArc BOOLEAN,

i
hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-r15

BOCLEAN OPTI ONAL, -- Need ON
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl i psoid-r15
BOOLEAN OPTIONAL -- Need ON

ha- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r16

BOOLEAN OPTI ONAL, -- Need ON
ha- El | i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEl | i psoid-r16
BOOLEAN OPTIONAL  -- Need ON
i
| ocal 2dPoi nt Wt hUncertai ntyEl | i pse-r18 BOOLEAN OPTI ONAL, -- Need ON
| ocal 3dPoi nt Wt hUncertaintyEl|ipsoid-ri18 BOOLEAN OPTI ONAL  -- Need ON

}
-- ASNISTCP

NOTE 3: Inthisversion of the specification, the GAD shapes local 2dPoi ntWithUncertaintyEllipse and
local 3dPointWithUncertaintyEllipsoid are supported for DL-TDOA and DL-AoD only.
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- NCGI

The |IE NCGI specifiesthe NR Cell Global Identifier (NCGI) which is used to identify NR cells globally (TS 38.331
[35]).

- - ASNISTART

NCG -r 15 ::= SEQUENCE {
ncc-r 15 SEQUENCE (Sl ZE (3)) OF I NTEGER (0..9),
mmc-r 15 SEQUENCE (SIZE (2..3)) OF |INTEGER (0..9),
nr-cellidentity-r15 BI T STRING (Sl ZE (36))

}

-- ASN1ISTOP

— NR-PhysCellld

The |E NR-PhysCellld specifies the NR physical cell identifier (TS 38.331 [35]).
- - ASNLSTART

NR- PhysCel | I D-r16 ::= | NTEGER (O0..1007)

-- ASNLSTCP

- PeriodicAssistanceDataControlParameters

The |E PeriodicAssistanceDataControl Parameters is used in a periodic assistance data delivery procedure as described
inclauses 5.2.1aand 5.2.2a.

-- ASNLISTART
Peri odi cAssi st anceDat aCont r ol Par aneters-r15 ::= SEQUENCE {
peri odi cSessi onl D-r 15 Peri odi cSessi onl D-r 15,
[l . .
updat eCapabi l i ti es-r15 Updat eCapabi l i ti es-r15 OPTI ONAL -- Need ON
11
}
Peri odi cSessionl D-r15 ::= SEQUENCE {
peri odi cSessionlnitiator-r15 ENUMERATED { | ocationServer, targetDevice, ... },
peri odi cSessi onNunber - r 15 | NTEGER (0. . 255),
}
Updat eCapabi lities-r15 ::= BIT STRING {pri maryCel | | D-r 15 (0)} (SIZE(1..8))
-- ASNISTOP

PeriodicAssistanceDataControlParameters field descriptions

periodicSessionID
This field identifies a particular periodic assistance data delivery session and the initiator of the session.

updateCapabilities
This field identifies the capabilities of the sending entity to support an update of periodic assistance data. A bit value
set to one indicates a capability is supported and a bit value set to zero indicates a capability is not supported.

— PeriodicReportingintervalMsSupport

The |E PeriodicReportingl ntervalMsSupport is used by the target device to indicate if millisecond reporting intervals
are supported by providing the minimum millisecond reporting interval for periodic location information reporting.

-- ASNISTART

Peri odi cReporti ngl nterval MsSupport-r18 ::= SEQUENCE {
m nPeri odi cReportingl nterval Ms-r18 ENUMERATED {ns1, ns10, ns100,...},
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}

-- ASN1ISTOP

PeriodicReportingIntervalMsSupport field descriptions

minPeriodicReportingIntervalMs
This field indicates the minimum sub-second periodic reporting interval supported by the target device, where ms1,
ms10, ms100 corresponds to 1, 10, and 100 milliseconds respectively.

PeriodicReportingintervalMsSupportPerMode

The IE PeriodicReportingl ntervalMsSupportPerMode is used by the target device to indicate if millisecond reporting
intervals are supported by providing the minimum millisecond reporting interval for periodic location information
reporting for each positioning mode indicated by PositioningModes.

-- ASNISTART

Peri odi cReporti ngl nt er val MsSupport Per Mbde-r 18 :: = SEQUENCE {

}

m nPeri odi cReporti ngl nt erval Ms1- Supported-r18 Posi ti oni nghbdes OPTI ONAL,
m nPeri odi cReporti ngl nt erval Ms10- Supported-r18 Positi oni nghvdes OPTI ONAL,
m nPeri odi cReporti ngl nterval Ms100- Supported-r18 Positioni nghvdes OPTI ONAL,

-- ASN1ISTOP

PeriodicReportingIntervalMsSupportPerMode field descriptions

minPeriodicReportingIntervalMs1-Supported
This field indicates the positioning modes of the target device supporting a minimum of 1 millisecond periodic reporting
interval.

minPeriodicReportingIntervalMs10-Supported
This field indicates the positioning modes of the target device supporting a minimum of 10 millisecond periodic
reporting interval.

minPeriodicReportingIntervalMs100-Supported
This field indicates the positioning modes of the target device supporting a minimum of 100 millisecond periodic
reporting interval.

- Polygon
The |E Polygon is used to describe a geographic shape as defined in TS 23.032 [15].
-- ASNLISTART
Pol ygon ::= SEQUENCE (Sl ZE (3..15)) OF Pol ygonPoi nts
Pol ygonPoi nts ::= SEQUENCE {
| atitudeSign ENUMERATED {north, south},
degreeslLatitude I NTEGER (0. .8388607), -- 23 bit field
degr eesLongi t ude | NTEGER (- 8388608. . 8388607) -- 24 bit field
}
-- ASNLSTOP

PositioningModes

The |E PositioningModes is used to indicate several positioning modes using a bit map.

-- ASNLISTART
Posi ti oni nghbdes ::= SEQUENCE {
posMbdes BI T STRI NG { st andal one (0),

ue- based (1),
ue- assi sted (2)
} (SIZE (1..8)),
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}
-- ASNLISTCP

PositioningModes field descriptions

posModes
This field specifies the positioning mode(s). This is represented by a bit string, with a one-value at the bit position
means the particular positioning mode is addressed; a zero-value means not addressed.

- ScheduledLocationTimeSupport

The IE ScheduledLocationTimeSupport is used by the target device to indicate the time bases supported for scheduled
location requests.

-- ASN1START

Schedul edLocati onTi meSupport-r17 ::= SEQUENCE {
utcTi me-r17 ENUMERATED { supported } CPTI ONAL,
gnssTi me-r17 GN\SS- | D-Bi t map COPTI ONAL,
e-utraTime-r17 ENUMERATED { supported } OPTI ONAL,
nrTime-rl7 ENUMERATED { supported } OPTI ONAL,
relativeTi me-r17 ENUMERATED { supported } CPTI ONAL,

}

-- ASN1ISTOP

- ScheduledLocationTimeSupportPerMode

The IE ScheduledLocationTimeSupportPerMode is used by the target device to indicate the time bases supported for
scheduled location requests for each positioning mode indicated by PositioningModes.

-- ASNLISTART
Schedul edLocat i onTi meSupport Per Mode-r 17 :: = SEQUENCE {
ut cTi nme-r17 Posi ti oni nghbdes OPTI ONAL,
gnssTi me-r 17 SEQUENCE {
posMbdes-r 17 Posi ti oni nghvbdes,
gnss-Ti mel Ds-r 17 GN\SS- | D- Bi t map
} OPTI ONAL,
e-utraTi ne-r17 Posi ti oni nghbdes OPTI ONAL,
nrTime-rl7 Posi ti oni ngMbdes OPTI ONAL,
relativeTi me-r17 Posi t i oni ngMbdes OPTI ONAL,
}
-- ASN1ISTOP

- Segmentationinfo

The IE Segmentationinfo is used by a sender to indicate that L PP message segmentation is used, as specified in clause
4.3.5.

-- ASNLISTART
Segnent ati onl nfo-r14 ::= ENUVERATED { noMoreMessages, noreMessagesOnTheVay }

-- ASNISTOP

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 58 ETSI TS 137 355 V18.2.0 (2024-08)

Segmentationinfo field descriptions

Segmentationinfo

noMoreMessages indicates that this is the only or last LPP message segment used to deliver the entire message
body.

moreMessagesOnTheWay indicates that this is one of multiple LPP message segments used to deliver the entire
message body.

- VelocityTypes
The IE VelocityTypes defines alist of possible velocity shapes as defined in TS 23.032 [15].
-- ASN1START
Vel oci tyTypes ::= SEQUENCE {
hori zont al Vel ocity BOOLEAN,
hori zontal Wt hVertical Vel ocity BOOLEAN,
hori zont al Vel oci tyWthUncertainty BOOLEAN,
hori zontal Wt hVertical Vel oci t yAndUncertai nty BOOLEAN,
}
-- ASNISTOP

6.4.2 Common Positioning

- CommonlEsRequestCapabilities

The Commonl EsRequestCapabilities carries common | Es for a Request Capabilities L PP message Type.
-- ASNLISTART
Commonl EsRequest Capabi lities ::= SEQUENCE {
[
| pp- message- segnent ati on-req-r14 BI T STRI NG { server ToTarget (0),
target ToServer (1) } OPTI ONAL -- Need ON
11,

[l

renot eUE- | ndi cati onReqg-r 18 ENUMERATED { true } OPTI ONAL -- Cond NR
1]
}
-- ASN1ISTOP
Conditional presence Explanation
NR This field is optionally present, need ON, for NR access. Otherwise it is not present.

CommonlEsRequestCapabilities field descriptions

Ipp-message-segmentation-req

This field, if present, indicates that the target device is requested to provide its LPP message segmentation
capabilities.

If bit O is set to value 1, it indicates that the server is able to send segmented LPP messages to the target device; if bit
0 is set to value 0 it indicates that the server is not able to send segmented LPP messages to the target device.

If bit 1 is set to value 1, it indicates that the server is able to receive segmented LPP messages from the target device;
if bit 1 is set to value 0 it indicates that the server is not able to receive segmented LPP messages from the target
device.

remoteUE-IndicationReq
This field, if present, indicates that the target device is requested to indicate if it operates as a L2 U2N Remote UE.

- CommonlEsProvideCapabilities

The Commonl EsProvideCapabilities carries common | Es for a Provide Capabilities L PP message Type.
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-- ASNISTART
Commonl EsProvi deCapabi lities ::= SEQUENCE {
[
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL, -- Cond Segnentation

}

| pp- nessage- segnent ati on-r 14 BI T STRING { serverToTarget (0),
target ToServer (1) } OPTI ONAL
11,

[
renot eUE- | ndi cation-r18 BOOLEAN OPTI ONAL, -- Cond NR
| ocati onEsti mat eAndMeasur enent Reporti ng-r 18 ENUMERATED { supported } OPTI ONAL

11

-- ASN1ISTOP
Conditional presence Explanation
Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been

received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

NR This field is optionally present for NR access if remoteUE-IndicationReq has been
received from the location server in this location session. Otherwise it is not present.

CommonlEsProvideCapabilities field descriptions

segmentationinfo
This field indicates whether this ProvideCapabilities message is one of many segments, as specified in clause 4.3.5.

Ipp-message-segmentation

This field, if present, indicates the target device's LPP message segmentation capabilities.

If bit O is set to value 1, it indicates that the target device supports receiving segmented LPP messages; if bit 0 is set
to value 0 it indicates that the target device does not support receiving segmented LPP messages.

If bit 1 is set to value 1, it indicates that the target device supports sending segmented LPP messages; if bit 1 is set to
value 0 it indicates that the target device does not support sending segmented LPP messages.

remoteUE-Indication

This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE. The target device
in NR access may transmit a ProvideCapabilities message with an appropriate value of this field when it starts or
stops operation as a U2N Remote UE.

locationEstimateAndMeasurementReporting

This field, if present, indicates that the PRU supports locationEstimateAndMeasurementsRequired in
LocationIinformationType.

NOTE: In this version of the specification, this capability is only applicable to PRUs.

CommonlEsRequestAssistanceData

The Commonl EsRequestAssistanceData carries common | Es for a Request Assistance Data L PP message Type.

-- ASNLISTART
Commonl EsRequest Assi st anceData :: = SEQUENCE {
primaryCel | | D ECGA OPTI ONAL, -- Cond EUTRA
[
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL -- Cond Segnentation

}

11,
[
peri odi cAssi st anceDat aReq- r 15
Per i odi cAssi st anceDat aCont r ol Par anet er s-r 15
CPTI ONAL, -- Cond Per ADr eq
pri maryCel | 1 D-r 15 NCA -r 15 OPTI ONAL -- Cond NR

11

-- ASN1ISTOP
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Conditional presence Explanation

EUTRA The field is mandatory present for E-UTRA or NB-IoT access. The field shall be omitted
for non-EUTRA and non-NB-IoT user plane support.

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

PerADreq The field is mandatory present if the target device requests periodic assistance data
delivery. Otherwise it is not present.

NR The field is mandatory present for NR access. The field shall be omitted for non-NR user
plane support.

CommonlEsRequestAssistanceData field descriptions
primaryCelllD

This parameter identifies the current primary cell for the target device.

segmentationinfo

4.3.5.

This field indicates whether this RequestAssistanceData message is one of many segments, as specified in clause

periodicAssistanceDataReq
This field indicates a request for periodic assistance data delivery, as specified in clause 5.2.1a.

- CommonlEsProvideAssistanceData

The Commonl EsProvideAssistanceData carries common | Es for a Provide Assistance Data L PP message Type.

-- ASNLISTART
Commonl EsProvi deAssi st anceDat a :: = SEQUENCE {
[ _ _
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL -- Need ON

11
[l

peri odi cAssi st anceDat a-r 15 Peri odi cAssi st anceDat aCont r ol Par anet er s-r 15

11
}

-- ASNISTOP

OPTI ONAL -- Cond Per AD

Conditional presence

Explanation

PerAD

The field is mandatory present in a periodic assistance data delivery session. Otherwise it
is not present.

CommonlEsProvideAssistanceData field descriptions

segmentationinfo

4.3.5.

This field indicates whether this ProvideAssistanceData message is one of many segments, as specified in clause

periodicAssistanceData

This field indicates a periodic assistance data delivery, as specified in clauses 5.2.1a and 5.2.2a.

- CommonlEsRequestLocationinformation

The Commonl EsRequestLocationl nformation carries common | Es for a Request Location Information L PP message

Type.

- - ASNISTART

Commonl EsRequest Locat i onl nformation ::= SEQUENCE {
| ocati onl nfor mati onType Locat i onl nf or mat i onType,
triggeredReporting TriggeredReportingCriteria OPTI ONAL, -- Cond ECI D
peri odi cal Reporting Peri odi cal ReportingCriteria OPTI ONAL, -- Need ON
addi ti onal | nf ormati on Addi ti onal | nf or nati on OPTI ONAL, -- Need ON
gos QS OPTI ONAL, -- Need ON
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envi ronment
| ocat i onCoor di nat eTypes
vel oci tyTypes

[’
messageSi zeLi m t NB-r 14

segnent ati onl nfo-r14

schedul edLocati onTi me-r 17

targetIntegrityRi sk-r17
peri odi cal Reporti ngExt-r18

}

Locat i onl nf or nati onType ::=
| ocati onEst i mat eRequi r ed,
| ocat i onMeasur emrent sRequi r ed,
| ocati onEsti mat ePreferred,
| ocat i onMeasur enent sPreferred,

| ocat i onEst i mat eAndMeasur enent sRequi red-r 18

}

Peri odi cal ReportingCriteria ::=
reporti ngAnount

reportinglnterval

}

Peri odi cal ReportingCriteriaExt-r18 ::

reportingAnount-r 18

reportinglnterval Ms-r18

}

TriggeredReportingCriteria ::=
cel | Change
reporti ngbDuration

}
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Envi r onnent OPTI ONAL, -- Need ON
Locat i onCoor di nat eTypes OPTI ONAL, -- Need ON
Vel oci t yTypes OPTI ONAL, -- Need ON
MessageSi zeLi mi t NB-r 14 OPTI ONAL -- Need ON
Segnent at i onl nf o-r 14 OPTI ONAL -- Need ON
Schedul edLocat i onTi me-r17  OPTI ONAL, -- Need ON
TargetIntegrityR sk-ri17 OPTI ONAL -- Need ON
Peri odi cal ReportingCriteriaExt-r18
OPTI ONAL -- Need ON
ENUMERATED {
SEQUENCE {
ENUMERATED {
ral, ra2, ra4, ra8, ral6, ra32,
raé4, ra-Infinity
} DEFAULT ra-Infinity,
ENUMERATED {
noPeri odi cal Reporting, riO0-25,
rio-5, ril, ri2, ri4, ri8, ril6, ri32, ri64
}
= SEQUENCE {
ENUMERATED {
ra2, ra4, ra8, ral6, ra32,
raé4, ra-Infinity
} DEFAULT ra-Infinity,
I NTEGER (1..999),
SEQUENCE {
BOOLEAN,
Reporti ngDurati on,
I NTEGER (0. . 255)

ReportingDuration ::=

Addi ti onal | nformation ::=

ENUVERATED {

onl yRet ur nl nf or mat i onRequest ed,
mayRet ur nAddi ti onal | nf or mati on,

}
QoS :: = SEQUENCE {
hori zont al Accur acy Hor i zont al Accur acy OPTI ONAL, -- Need ON
verti cal Coor di nat eRequest BOOLEAN,
vertical Accuracy Verti cal Accur acy OPTI ONAL, -- Need ON
responseTi nme ResponseTi me OPTI ONAL, -- Need ON
vel oci t yRequest BOOLEAN,
[[ responseTi meNB-r 14 ResponseTi neNB-r 14 OPTI ONAL -- Need ON
11,
[[ horizontal AccuracyExt-r15 Hor i zont al Accur acyExt -r 15 COPTI ONAL, -- Need ON
vertical AccuracyExt-r15 Verti cal AccuracyExt-r15 CPTI ONAL -- Need ON

11
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}

Hori zont al Accuracy ::= SEQUENCE {
accur acy | NTEGER( 0. . 127),
confi dence I NTEGER( 0. . 100) ,

}

Vertical Accuracy ::= SEQUENCE {
accuracy | NTEGER( 0. . 127),
confi dence | NTEGER( 0. . 100) ,

}

Hori zont al AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-ri15 | NTEGER( 0. . 255) ,
confi dence-r 15 | NTEGER( 0. . 100) ,

}

Vertical AccuracyExt-r15 ::= SEQUENCE {
accuracyExt-r15 I NTEGER( 0. . 255) ,
confidence-r15 | NTEGER( 0. . 100) ,

}

ResponseTi ne :: = SEQUENCE {
time I NTEGER (1..
[[ ’ responseTi meEar | yFi x-r12 I NTEGER (1. .
11,

[[ unit-r15 ENUMERATED { ten-sec
11

}

ResponseTi meNB-r 14 :: = SEQUENCE {
ti meNB-r 14 I NTEGER (1..
responseTi neEar | yFi xNB-r 14 I NTEGER (1..
t [ - uni t NB-r 15 ENUMERATED { ten-sec
11

}

Envi ronnent ::= ENUMERATED ({
badAr ea,
not BadAr ea,

m xedAr ea,

}

MessageSi zeLi mi t NB-r 14 :: = SEQUENCE {
neasurenentLimt-r14 | NTEGER (1.

}

Schedul edLocati onTi me-r17 ::= SEQUENCE {
utcTi me-r17 UTCTi me
gnssTi me-r 17 SEQUENCE {

gnss- TOD- nmsec-r 17
gnss-Tinmel D-r 17
}
net wor kTi me-r 17 CHO CE {
e-utraTi ne-r17

| te-PhysCel | 1d-r17

| te- Arf cnEUTRA-r 17

Ite-Cell doballd-r17

| t e- Syst enfr aneNunbe

me-r17

nr-PhysCel | | D-r17

nr- ARFCN-r 17

nr-Cell d obal | D-r17

nr-SFN-r17

nr-Slot-rl7
scs15-r17
scs30-r17

nrTi
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128),
128) OPTI ONAL -- Need ON
onds, ... , ten-mlli-seconds-v1700 }
OPTI ONAL -- Need ON

512),
512) OPTI ONAL, -- Need ON
onds, } OPTI ONAL -- Need ON
.512) OPTI ONAL, -- Need ON

OPTI ONAL, -- Need ON
| NTEGER (0. .3599999),
GNSS- 1 D

OPTI ONAL, -- Need ON
SEQUENCE {

| NTEGER (0. . 503),
ARFCN- Val ueEUTRA,
Cel | A obal | dEUTRA- AndUTRA

OPTI ONAL, -- Need ON

r-ri7 | NTEGER (0. .1023)
SEQUENCE {

NR- PhysCel | | D-r 16,

ARFCN- Val ueNR-r 15,

NCAE -r 15 OPTI ONAL, -- Need ON

I NTEGER (0..1023),

CHO CE {

| NTEGER (0. . 9),
| NTEGER (0. . 19),
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scs60-r17 I NTEGER (0. .39),
scs120-r17 | NTEGER (0. .79)
} OPTI ONAL -- Need ON
b
Y OPTIONAL,  -- Need ON
relativeTi me-r17 | NTEGER (1..1024) OPTI ONAL -- Need ON
}
TargetIntegrityRi sk-r17 ::= | NTEGER ( 10. . 90)
-- ASNISTOP
Conditional presence Explanation
ECID The field is optionally present, need ON, if E-CID or NR E-CID is requested. Otherwise it
is not present.

CommonlEsRequestLocationinformation field descriptions

locationIinformationType
This IE indicates whether the server requires a location estimate or measurements. For 'locationEstimateRequired’,
the target device shall return a location estimate if possible, or indicate a location error if not possible. For
'locationMeasurementsRequired’, the target device shall return measurements if possible, or indicate a location error if
not possible. For 'locationEstimatePreferred’, the target device shall return a location estimate if possible, but may also
or instead return measurements for any requested position methods for which a location estimate is not possible. For
'locationMeasurementsPreferred’, the target device shall return location measurements if possible, but may also or
instead return a location estimate for any requested position methods for which return of location measurements is not
possible. For 'locationEstimateAndMeasurementsRequired’, the PRU shall return both location estimate and
measurements if possible, or indicate a measurements error if not possible.
NOTE: 'locationEstimateAndMeasurementsRequired' only applies to PRUs. If the PRU is requested to return both
location estimate and measurements, the location estimate is determined independently of the reported
measurements, and the measurements shall be valid at the reported location.

triggeredReporting
This IE indicates that triggered reporting is requested and comprises the following subfields:

- cellChange: If this field is set to TRUE, the target device provides requested location information each time the
primary cell has changed.

- reportingDuration: Maximum duration of triggered reporting in seconds. A value of zero is interpreted to mean
an unlimited (i.e. "infinite") duration. The target device should continue triggered reporting for the
reportingDuration or until an LPP Abort or LPP Error message is received.

The triggeredReporting field should not be included by the location server and shall be ignored by the target device if
the periodicalReporting IE or responseTime IE or responseTimeNB IE is included in
CommonlEsRequestLocationIinformation.

periodicalReporting
This IE indicates that periodic reporting is requested and comprises the following subfields:

- reportingAmount indicates the number of periodic location information reports requested. Enumerated values
correspond to 1, 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is
'infinite/indefinite’, the target device shou-ld continue periodic reporting until an LPP Abort message is received.
The value 'ral' shall not be used by a sender.

- reportinglInterval indicates the interval between location information reports and the response time
requirement for the first location information report. Enumerated values ri0-25, ri0-5, ril, ri2, ri4, ri8, ril6, ri32,
ri64 correspond to reporting intervals of 1, 2, 4, 8, 10, 16, 20, 32, and 64 seconds, respectively. Measurement
reports containing no measurements or no location estimate are required when a reportinginterval expires
before a target device is able to obtain new measurements or obtain a new location estimate. The value
'noPeriodicalReporting' shall not be used by a sender.

additionallnformation

This IE indicates whether a target device is allowed to return additional information to that requested. If this IE
indicates 'onlyReturninformationRequested’ then the target device shall not return any additional information to that
requested by the server. If this |IE indicates 'mayReturnAdditionallnformation’ then the target device may return
additional information to that requested by the server. If a location estimate is returned, any additional information is
restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but
cannot include measurements). If measurements are returned, any additional information is restricted to additional
measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID
measurements).

qos
This IE indicates the quality of service and comprises a number of sub-fields. In the case of measurements, some of
the sub-fields apply to the location estimate that could be obtained by the server from the measurements provided by
the target device assuming that the measurements are the only sources of error. Fields are as follows:
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CommonlEsRequestLocationInformation field descriptions

- horizontalAccuracy indicates the maximum horizontal error in the location estimate at an indicated confidence
level. The 'accuracy' corresponds to the encoded uncertainty as defined in TS 23.032 [15] and 'confidence'
corresponds to confidence as defined in TS 23.032 [15].

- verticalCoordinateRequest indicates whether a vertical coordinate is required (TRUE) or not (FALSE)

- verticalAccuracy indicates the maximum vertical error in the location estimate at an indicated confidence level
and is only applicable when a vertical coordinate is requested. The 'accuracy' corresponds to the encoded
uncertainty altitude as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as defined in TS
23.032 [15].

- responseTime
- time indicates the maximum response time as measured between receipt of the

RequestLocationInformation and transmission of a ProvideLocationInformation. If the unit field is absent,
this is given as an integer number of seconds between 1 and 128. If the unit field is present with
enumerated value 'ten-seconds’, the maximum response time is given in units of 10-seconds, between 10
and 1280 seconds. If the unit field is present with enumerated value 'ten-milli-seconds’, the maximum
response time is given in units of 10-milli-seconds, between 0.01 and 1.28 seconds. If the
periodicalReporting IE is included in CommonlEsRequestLocationinformation, this field should not be
included by the location server and shall be ignored by the target device (if included).

- responseTimeEarlyFix indicates the maximum response time as measured between receipt of the
RequestLocationInformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unit field is absent, this is given as an integer number of
seconds between 1 and 128. If the unit field is present with enumerated value 'ten-seconds', the maximum
response time is given in units of 10-seconds, between 10 and 1280 seconds. If the unit field is present with
enumerated value 'ten-milli-seconds’, the maximum response time is given in units of 10-milli-seconds,
between 0.01 and 1.28 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFix IE and
a subsequent ProvideLocationIinformation (or more than one ProvideLocationInformation if location
information will not fit into a single message) containing final location information according to the time IE. A
target shall omit sending a ProvideLocationInformation if the early location information is not available at
the expiration of the time value in the responseTimeEarlyFix IE. A server should set the
responseTimeEarlyFix |IE to a value less than that for the time IE. A target shall ignore the
responseTimeEarlyFix IE if its value is not less than that for the time IE.

- unit indicates the unit of the time and responseTimeEarlyFix fields. Enumerated value 'ten-seconds'
corresponds to a resolution of 10 seconds. Enumerated value ‘ten-milli-seconds' corresponds to a
resolution of 0.01 seconds. If this field is absent, the unit/resolution is 1 second. Enumerated value 'ten-
milli-seconds' is only applicable for NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD
Positioning, and NR Multi-RTT Positioning. If the enumerated value 'ten-milli-seconds' is included for
methods others than NR E-CID Positioning, NR DL-TDOA Positioning, NR DL-AoD Positioning, and NR
Multi-RTT Positioning the target device shall ignore the unit field.

- velocityRequest indicates whether velocity (or measurements related to velocity) is requested (TRUE) or not
(FALSE).

- responseTimeNB
If the periodicalReporting IE or responseTime IE is included in CommonlEsRequestLocationinformation, this
field should not be included by the location server and shall be ignored by the target device (if included).

- timeNB indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation. If the unitNB field is absent,
this is given as an integer number of seconds between 1 and 512. If the unitNB field is present, the
maximum response time is given in units of 10-seconds, between 10 and 5120 seconds.

- responseTimeEarlyFixNB indicates the maximum response time as measured between receipt of the
RequestLocationinformation and transmission of a ProvideLocationInformation containing early location
measurements or an early location estimate. If the unitNB field is absent, this is given as an integer number
of seconds between 1 and 512. If the unitNB field is present, the maximum response time is given in units
of 10-seconds, between 10 and 5120 seconds. When this IE is included, a target should send a
ProvideLocationInformation (or more than one ProvideLocationInformation if location information will not fit
into a single message) containing early location information according to the responseTimeEarlyFixNB IE
and a subsequent ProvideLocationInformation (or more than one ProvideLocationInformation if location
information will not fit into a single message) containing final location information according to the timeNB
IE. A target shall omit sending a ProvideLocationinformation if the early location information is not available
at the expiration of the time value in the responseTimeEarlyFixNB IE. A server should set the
responseTimeEarlyFixNB IE to a value less than that for the timeNB IE. A target shall ignore the
responseTimeEarlyFixNB IE if its value is not less than that for the timeNB IE.

- unitNB indicates the unit of the timeNB and responseTimeEarlyFixNB fields. Enumerated value 'ten-
second' corresponds to a resolution of 10 seconds. If this field is absent, the unit/resolution is 1 second.

- horizontalAccuracyExt indicates the maximum horizontal error in the location estimate at an indicated
confidence level. The 'accuracyExt' corresponds to the encoded high accuracy uncertainty as defined in TS
23.032 [15] and ‘confidence’ corresponds to confidence as defined in TS 23.032 [15]. This field should not be

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 65 ETSI TS 137 355 V18.2.0 (2024-08)

CommonlEsRequestLocationInformation field descriptions

included by the location server and shall be ignored by the target device if the horizontalAccuracy field is
included in QoS.

- verticalAccuracyExt indicates the maximum vertical error in the location estimate at an indicated confidence
level and is only applicable when a vertical coordinate is requested. The 'accuracyExt' corresponds to the
encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'confidence' corresponds to confidence as
defined in TS 23.032 [15]. This field should not be included by the location server and shall be ignored by the
target device if the verticalAccuracy field is included in QoS.

All QoS requirements shall be obtained by the target device to the degree possible but it is permitted to return a
response that does not fulfill all QoS requirements if some were not attainable. The single exception is time and
timeNB which shall always be fulfilled — even if that means not fulfilling other QoS requirements.

A target device supporting NB-loT access shall support the responseTimeNB IE.

A target device supporting HA GNSS shall support the HorizontalAccuracyExt, VerticalAccuracyEx, and unit fields with
enumerated value 'ten-seconds'.

A target device supporting NB-10T access and HA GNSS shall support the unitNB field.

environment
This field provides the target device with information about expected multipath and non line of sight (NLOS) in the
current area. The following values are defined:
- badArea: possibly heavy multipath and NLOS conditions (e.g. bad urban or urban).
- notBadArea: no or light multipath and usually LOS conditions (e.g. suburban or rural).
- mixedArea: environment that is mixed or not defined.
If this field is absent, a default value of 'mixedArea’ applies.

locationCoordinateTypes
This field provides a list of the types of location estimate that the target device may return when a location estimate is
obtained by the target.

velocityTypes
This fields provides a list of the types of velocity estimate that the target device may return when a velocity estimate is
obtained by the target.

messageSizeLimitNB
This field provides an octet limit on the amount of location information a target device can return.
- measurementLimit indicates the maximum amount of location information the target device should return in
response to the RequestLocationIinformation message received from the location server.
The limit applies to the overall size of the LPP message at LPP level (LPP Provide Location Information), and
is specified in steps of 100 octets. The message size limit is then given by the value provided in
measurementLimit times 100 octets.

segmentationinfo
This field indicates whether this RequestLocationinformation message is one of many segments, as specified in
clause 4.3.5

scheduledLocationTime
This field indicates that the target device is requested to obtain location measurements or location estimate valid at
the scheduledLocationTime T and comprises the following subfields:
- utcTime provides T in UTC in the form of YYMMDDhhmmssZ.
- gnssTime provides T in GNSS system time of the GNSS indicated by gnss-TimelD.
- gnss-TOD-msec specifies the GNSS TOD in 1-milli-second resolution rounded down to the nearest
millisecond unit.
- networkTime provides T in E-UTRA or NR network time.
- Ite-PhysCellld, Ite-ArfcnEUTRA, Ite-CellGloballd identifies the reference cell (E-UTRA) that is used for
the network time.
- Ite-systemFrameNumber specifies the system frame number in E-UTRA.
- nr-PhyscCellID, nr-ARFCN , nr-CellGloballD identifies the reference cell (NR) that is used for the network
time.
- nr-SFN specifies the system frame number in NR.
- nr-Slot specifies the slot number in NR for the indicated subcarrier spacing (SCS). The total NR network
time is given by nr-SFN + nr-Slot.
- relativeTime provides T in seconds from current time, where current time is defined as the time the
CommonlEsRequestLocationInformation was received.
NOTE 1: A location estimate returned to an LCS Client, AF or UE for a scheduled location time can be treated by the
LCS Client, AF or UE as an estimate of the location of the UE at the scheduled location time (see TS
23.273 [42]).
NOTE 2: If this field is present, at least one of utcTime, gnssTime, networkTime, or relativeTime shall be present.

targetintegrityRisk
This field indicates the TIR for which the PL is requested. The TIR is calculated by P=10°1" [hour?] where n is the
value of targetintegrityRisk and the range is 10 to 10° per hour.
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CommonlEsRequestLocationInformation field descriptions

periodicalReportingExt

This field indicates that extended periodic reporting is requested and comprises the below subfields. If this field is
present, the field periodicalReporting is absent. Measurement reports containing no measurements or no location
estimate are required when a reportinglintervalMs expires before a target device is able to obtain new measurements
or obtain a new location estimate.

- reportingAmount indicates the number of periodic location information reports requested. Enumerated values
correspond to 2, 4, 8, 16, 32, 64, or infinite/indefinite number of reports. If the reportingAmount is
‘infinite/indefinite’, the target device should continue periodic reporting until an LPP Abort message is received.

- reportingIntervalMs indicates the interval between location information reports and the response time
requirement for the first location information report in milliseconds.

CommonlEsProvideLocationInformation

The Commonl EsProvidel ocationl nformation carries common |Es for a Provide Location Information L PP message

Type.
- - ASNISTART
Commonl EsProvi deLocati onl nformati on ::= SEQUENCE {
| ocati onEsti mat e Locat i onCoor di nat es OPTI ONAL,
vel oci tyEsti nat e Vel oci ty OPTI ONAL,
| ocati onError Locati onError OPTI ONAL,
.[.[.’earIyFixReport-rlz Ear | yFi xReport-r12 OPTI ONAL
11,
[[ locationSource-r13 Locati onSour ce-r 13 OPTI ONAL,
| ocati onTi mest anp-r 13 UTCTi ne OPTI ONAL
11,
[
segnent ati onl nfo-r14 Segnent ati onl nf o-r 14 OPTI ONAL -- Cond Segnentation
11,
(. . .
integritylnfo-r17 Integritylnfo-rl7 OPTI ONAL
11
}
Locat i onCoordi nates ::= CHA CE {
el | i psoi dPoi nt El I'i psoi d- Poi nt,
el i psoi dPoi nt Wt hUncertaintyCrcle El | i psoi d- Poi nt Wt hUncertaintyGircle,
el i psoi dPoi nt Wt hUncertai ntyEl | i pse El | i psoi dPoi nt Wt hUncertai ntyEl | i pse,
pol ygon Pol ygon,
el i psoi dPoi nt Wt hAl titude El |'i psoi dPoi nt Wt hAl titude,

el |'i psoi dPoi nt Wt hAl titudeAndUncertaintyEllipsoid
El |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl | i psoi d,
el lipsoi dArc El I'i psoi dArc,

hi ghAccur acyEl | i psoi dPoi nt Wt hUncertai ntyEl | i pse-v1510

Hi ghAccur acyEl | i psoi dPoi nt Wt hUncert ai nt yEl | i pse-r 15,
hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl i psoid-v1510

Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti t udeAndUncert ai nt yEl | i psoi d-r 15,
ha- El I i psoi dPoi nt Wt hScal abl eUncert ai ntyEl | i pse-v1680

HA- El | i psoi dPoi nt Wt hScal abl eUncertai ntyEl | i pse-r 16,
ha- El | i psoi dPoi nt Wt hAl titudeAndScal abl eUncertai ntyEl | i psoi d-v1680

HA- El | i psoi dPoi nt Wt hAl ti t udeAndScal abl eUncert ai nt yEl | i psoi d-r 16,
| ocal 2dPoi nt Wt hUncert ai ntyEl | i pse-v1800 Local 2dPoi nt Wt hUncert ai nt yEl | i pse-r 18,
| ocal 3dPoi nt Wt hUncertai ntyEl | i psoi d-v1800 Local 3dPoi nt WthUncertaintyEllipsoid-ri18

}
Vel ocity ::= CHO CE {
hori zont al Vel ocity Hori zont al Vel oci ty,
hori zontal Wt hVertical Vel ocity Hori zontal Wt hVerti cal Vel oci ty,
hori zont al Vel oci tyWthUncertainty Hor i zont al Vel oci t yW t hUncertai nty,
hori zontal Wt hVertical Vel oci t yAndUncertainty
Hori zont al Wt hVerti cal Vel oci t yAndUncert ai nty,
}
Locati onError ::= SEQUENCE {
| ocati onfail urecause Locat i onFai | ur eCause,
}
Locat i onFai | ureCause ::= ENUMERATED {

ETSI




3GPP TS 37.355 version 18.2.0 Release 18 67
undef i ned,
request edMet hodNot Support ed,
posi ti onMet hodFai | ure,
peri odi cLocat i onMeasur enent sNot Avai | abl e,
}
Ear| yFi xReport-r12 ::= ENUMERATED {
noMor eMessages,
nmor eMessagesOnTheWay
}
LocationSource-r13 ::= BIT STRING { a-gnss (0),
w an (1),
bt (2),
t bs (3),
sensor (4),
ha- gnss-v1510 (5),

Integritylnfo-rl7 :

}
-- ASNISTOP

not i on- sensor -v1550 (6),
dl -tdoa-r16 (7),
dl -aod-r16 (8) } (SIZE(1.

;= SEQUENCE {

hori zont al Prot ecti onLevel -r17
vertical ProtectionLevel -r17

achi evabl eTarget I ntegrityR sk-r17

I NTEGER (0. . 50000)
I NTEGER (0. . 50000)
| NTEGER ( 10. . 90)
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Conditional presence Explanation

Segmentation This field is optionally present, need OP, if Ipp-message-segmentation-req has been
received from the location server with bit 1 (targetToServer) set to value 1. The field shall
be omitted if Ipp-message-segmentation-req has not been received in this location
session, or has been received with bit 1 (targetToServer) set to value 0.

CommonlEsProvideLocationInformation field descriptions

locationEstimate

This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. Coding of the

values of the various fields internal to each geographic shape follow the rules in TS 23.032 [15]. The conditions for

including this field are defined for the locationinformationType field in a Request Location Information message.

NOTE: If the locationIinformationType field in a Request Location Information message was set to
'locationEstimateAndMeasurementsRequired' and this field is absent, it means that the PRU location is not
available.

velocityEstimate
This field provides a velocity estimate using one of the velocity shapes defined in TS 23.032 [15]. Coding of the values
of the various fields internal to each velocity shape follow the rules in TS 23.032 [15].

locationError

This field shall be included if and only if a location estimate and measurements are not included in the LPP PDU. The
field includes information concerning the reason for the lack of location information. The LocationFailureCause
'periodicLocationMeasurementsNotAvailable' shall be used by the target device if periodic location reporting was
requested, but no measurements or location estimate are available when the reportinginterval expired.

earlyFixReport
This field shall be included if and only if the ProvideLocationInformation message contains early location
measurements or an early location estimate. The target device shall set the values of this field as follows:
- noMoreMessages: This is the only or last ProvideLocationIinformation message used to deliver the entire set of
early location information.
- moreMessagesOnTheWay: This is one of multiple ProvideLocationInformation messages used to deliver the
entire set of early location information (if early location information will not fit into a single message).
If this field is included, the IE Segmentationinfo shall not be included.

locationSource

This field provides the source positioning technology for the location estimate.

NOTE 1: In this version of the specification, the entry 'ths' is used only for TBS positioning based on MBS signals.

NOTE 2: The entry 'sensor' is used only for positioning technology that uses barometric pressure sensor. The entry
'motion-sensor' is used for positioning technology that uses sensor(s) to detect displacement and
movement, e.g. accelerometers, gyros, magnetometers.

locationTimestamp
This field provides the UTC time when the location estimate is valid and should take the form of YYMMDDhhmmssZ.

segmentationinfo
This field indicates whether this ProvideLocationInformation message is one of many segments, as specified in clause
4.3.5

integrityInfo
This field provides the integrity result for the locationEstimate.

- horizontalProtectionLevel provides the HPL for the locationEstimate along the semi-major axis of the error
ellipse. Scale factor 0.01 metre; range 0 — 500 metres.

- verticalProtectionLevel provides the VPL for the locationEstimate. Scale factor 0.01 metre; range 0 — 500
metres.

- achievableTargetintegrityRisk indicates the achievable TIR for which the HPL and VPL are provided. The
achievable TIR is given by P=10-%1" [hour!] where n is the value of achievableTargetintegrityRisk and the
range is 10 to 10° per hour. If this field is absent, the achievable TIR is the same as the targetintegrityRisk in
CommonlEsRequestLocationIinformation.

NOTE: Void.

— CommonlEsAbort

The Commonl EsAbort carries common |Es for an Abort L PP message Type.

-- ASNLISTART
Commonl EsAbort :: = SEQUENCE {
abort Cause ENUMERATED {
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undef i ned,

st opPeri odi cReporti ng,
t ar get Devi ceAbort,

net wor kAbor t,

st opPeri odi cAssi st anceDat aDel i very-v1510

}
-- ASNISTOP

CommonlEsAbort field descriptions

abortCause

This IE defines the request to abort an ongoing procedure. The abort cause 'stopPeriodicReporting' should be used by
the location server to stop any ongoing location reporting configured as periodicalReporting or triggeredReporting in
the CommonlEsRequestLocationinformation.

The abort cause 'stopPeriodicAssistanceDataDelivery' should be used by the location server or target device to stop
any ongoing periodic assistance data delivery, as specified in clauses 5.2.1a and 5.2.2a.

— CommonlEsError

The Commonl EsError carries common IEs for an Error L PP message Type.

-- ASNLISTART
Commonl EsError ::= SEQUENCE {
error Cause ENUMERATED {
undef i ned,
| ppMessageHeader Er r or,
| ppMessageBodyEr r or,
epduError,

i ncorr ect Dat aVal ue,
| ppSegnent at i onErr or - v1450

}
-- ASNISTCP

CommonlEsError field descriptions

errorCause

This IE defines the cause for an error. 'IppMessageHeaderError', 'IppMessageBodyError' and 'epduError' is used if a
receiver is able to detect a coding error in the LPP header (i.e., in the common fields), LPP message body or in an
EPDU, respectively. 'incorrectDataValue' is used if a receiver receives an incorrect data value. 'lppSegmentationError
is used if a receiver detects an error in LPP message segmentation.

6.4.3 Common NR Positioning Information Elements

— ArealD-CellList

The |E Areal D-CellList provides the NR Cell-IDs of the TRPs belonging to a particular network area where the
associated assistance data are valid. Each cell isincluded in only one area.

-- ASNLISTART
Areal D-Cel | Li st-r17 ::= SEQUENCE (SI ZE(1..nexCel | | DsPerArea-r17)) OF NR-Cell-IDs-r17
NR-Cel | -1 Ds-r17 ::= SEQUENCE ({
nr-Cell doball D-r17 NCGE -r 15 CPTI ONAL, -- Need ON
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
}
-- ASNISTOP

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 70 ETSI TS 137 355 V18.2.0 (2024-08)

ArealD-CellList field descriptions

nr-CellGloballD
This field specifies the NR Cell Global ID of the TRP belonging to a particular network area where the associated
assistance data are applicable.

nr-PhysCelllD
This field specifies the physical cell identity of the TRP belonging to a particular network area where the associated
assistance data are applicable.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

- DL-PRS-ID-Info
The |E DL-PRSID-Info provides the IDs of the reference TRPS DL-PRS Resources.
-- ASNLSTART
DL- PRS- 1 D-Info-r16 ::= SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),

nr-DL- PRS- Resourcel D-List-r16  SEQUENCE (S| ZE (1..nrMaxResourcel Ds-r16)) OF
NR- DL- PRS- Resour cel D-r 16
OPTI ONAL, -- Need ON
nr-DL- PRS- ResourceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16
OPTIONAL -- Need ON

}
-- ASNLISTCP

DL-PRS-ID-Info field descriptions

nr-DL-PRS-ResourcelD-List
This field provides a list of DL-PRS Resource IDs under the same DL-PRS Resource Set.

— LCS-GCS-TranslationParameter

The |[E LCS-GCS TrandationParameter provides the angles o (bearing angle), g (downtilt angle) and y (dant angle) for
the trangation of a Local Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].

-- ASNLISTART
LCS- GCS- Transl at i onPar aneter-r16 ::= SEQUENCE {
al pha-r 16 I NTEGER (0. . 359),
al pha-fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Cond AzEl Fi ne
bet a-r 16 I NTEGER (0. . 359),
bet a-fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Cond AzEl Fi ne
gama-r 16 I NTEGER (0. . 359),
gamma- fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Cond AzEl Fi ne
}
-- ASNISTOP
Conditional presence Explanation
AzEIFine The field is mandatory present if the angles where this IE is used are provided with 0.1
degrees resolution; otherwise it is not present.
LCS-GCS-TranslationParameter field descriptions
alpha

This field specifies the bearing angle a for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

alpha-fine

This field provides finer granularity for the alpha.

The total bearing angle a is given by alpha + alpha-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

beta
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This field specifies the downtilt angle 8 for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

beta-fine

This field provides finer granularity for the beta.

The total downtilt angle B is given by beta + beta-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

gamma
This field specifies the slant angle y for the translation of the LCS to a GCS as defined in TR 38.901 [44].
Scale factor 1 degree; range 0 to 359 degrees.

gamma-fine

This field provides finer granularity for the gamma.

The total slant angle y is given by gamma + gamma-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

- LocalOrigin

The lE LocalOrigin is used to indicate areference point and optionally a horizontal orientation that defines the origin
and horizontal orientation of alocal Cartesian Coordinate System as defined in TS 23.032 [15].

-- ASNLISTART
Local Origin-r18 ::= SEQUENCE {
coordi natel D-r18 VisibleString (SIZE (1..256)),
poi nt-r18 Hi ghAccur acyEl | i psoi dPoi nt Wt hAl titudeAndUncertaintyEl |ipsoid-r15
OPTI ONAL, -- Need ON
hori zAxesOri entation-r18 | NTEGER (0. .3599) OPTI ONAL, -- Need ON
}
-- ASNISTOP

LocalOrigin field descriptions

coordinatelD
This field defines a known reference point which is configured by the PLMN operator.

point
This field specifies geodetic coordinate with uncertainty of the local origin.

horizAxesOrientation
This field specifies the local coordinate system horizontal orientation angle clockwise from northing. Scale factor 0.1
degrees.

- LOS-NLOS-Indicator

The lE LOSNLOS Indicator provides information on the likelihood of a Line-of-Sight (LOS) propagation path from
the source to the receiver.

-- ASNLSTART
LOS- NLGS- I ndi cator-r17 ::= SEQUENCE {
i ndi cator-r17 CHO CE {
soft-ri7 | NTEGER (0. . 10),
hard-r17 BOOLEAN
F
}
-- ASNLISTOP
LOS-NLOS-Indicator field descriptions
indicator

This field provides information on the likelihood of a Line-of-Sight propagation path from the source to the receiver
with a value of 1 corresponding to LoS and a value of O corresponding to NLoS.
- soft: Integer value '0" indicates likelihood 0, integer value '10' indicates likelihood 1.
Scale factor 0.1; range O to 1.
- hard: FALSE indicates likelihood '0', TRUE indicates likelihood '1'.
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- LOS-NLOS-IndicatorGranularity1

The |E LOS-NLOS-Indicator Granularityl provides information on the LOS-NLOS:Indicator granularity.
-- ASNLSTART
LOS- NLOS- | ndi catorGranul arityl-r17 ::= ENUMERATED { trpspecific, resourcespecific }

-- ASN1ISTOP

- LOS-NLOS-IndicatorGranularity2

The |E LOS-NLOS-Indicator Granularity2 provides information on the LOS-NLOS:Indicator granularity.
-- ASN1START
LOS- NLOS- I ndi catorGranul arity2-r17 ::= ENUMERATED { trpspecific, resourcespecific, both }

-- ASNISTOP

- LOS-NLOS-IndicatorTypel

The lE LOSNLOS I ndicator Typel provides information on the LOS-NLOS:-Indicator type that is requested by the
location server.

- - ASNISTART
LOS- NLOS- | ndi cat or Typel-r17 ::= ENUMERATED { hardval ue, softval ue }

-- ASN1ISTOP

- LOS-NLOS-IndicatorType2

The |IE LOSNLOS:Indicator Type2 provides information on the LOS NLOS:-Indicator type that is supported by the
target device.

-- ASNLISTART
LOS- NLOS- | ndi cat or Type2-r 17 ::= ENUMERATED { hardval ue, hardAndsoftval ue }

-- ASNISTOP

- NR-AdditionalPathList

The |E NR-Additional PathList is used by the target device to provide information about additional pathsin association
to the TOA measurements associated to NR positioning in the form of arelative time difference and a quality value.
The additional path nr-RelativeTimeDifference is the detected path timing relative to the detected path timing used for
the TOA value, and each additional path can be associated with a quality value nr-PathQuality.

-- ASNLISTART
NR- Addi ti onal Pat hLi st-r16 ::= SEQUENCE (SIZE(1..2)) OF NR-Additional Path-r16
NR- Addi ti onal Pat hLi st Ext-r17 ::= SEQUENCE (SI ZE(1..8)) OF NR-Additional Path-r16
NR- Addi ti onal Pat h-r16 ::= SEQUENCE {
nr-Rel ativeTi meDi f f erence-r16 CHA CE {
kO-r16 | NTEGER( 0. . 16351),
k1l-r16 | NTEGER( 0. . 8176),
k2-r16 | NTEGER( 0. . 4088) ,
k3-r16 | NTEGER( 0. . 2044) ,
k4-r16 | NTEGER( 0. . 1022) ,
k5-r16 I NTEGER( 0. . 511) ,
kKM nus6-r 18 | NTEGER( 0. . 1046401) ,
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kM nus5-r18 I NTEGER( 0. . 523201) ,
kM nus4-r 18 | NTEGER( 0. . 261601) ,
kM nus3-r18 | NTEGER( 0. . 130801) ,
kM nus2-r18 | NTEGER( 0. . 65401) ,
kM nus1-r18 I NTEGER( 0. . 32701)
b
nr- Pat hQual ity-r16 NR- Ti m ngQual i ty-r16 OPTI ONAL,
[
nr - DL- PRS- RSRPP-r 17 I NTEGER (0. .126) OPTI ONAL

11
}

-- ASNISTOP

NR-AdditionalPathList field descriptions

nr-RelativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing of the reference resource.
The mapping of reported values and measured quantity value is defined in TS 38.133 [46] clause 10.1.23.3.3 and
10.1.25.3.3. A positive value indicates that the particular path is later in time than the detected path of the reference; a
negative value indicates that the particular path is earlier in time than the detected path of the reference.

nr-PathQuality
This field specifies the target device's best estimate of the quality of the detected timing of the additional path.

nr-DL-PRS-RSRPP
This field specifies the DL-PRS reference signal received path power (DL PRS-RSRPP) of the NR-AdditionalPath
reported, as defined in TS 38.215 [36]. The mapping of the quantity is defined as in TS 38.133 [46].

- NR-AggregatedDL-PRS-Resourcelnfo-Element

The IE NR-AggregatedDL-PRS-Resour cel nfo-Element is used by the target device to indicate each of the aggregated
DL-PRS Resource Set and/or the DL-PRS Resource to the location server.

-- ASN1START
NR- Aggr egat edDL- PRS- Resour cel nf o- El enent -r 18 :: = SEQUENCE {
aggr egat edDL- PRS-1D-r 18 I NTEGER (0. . 255) OPTI ONAL,
nr-DL- PRS- ResourceSet | D-r 18 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr- DL- PRS- Resour cel D-r 18 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
}
-- ASNLISTOP

- NR-DL-PRS-AssistanceData
The |IE NR-DL-PRS-AssistanceData is used by the location server to provide DL-PRS assi stance data.

NOTE 1: Thelocation server should include at least one TRP for which the SFN can be obtained by the target
device, e.g. the serving TRP.

NOTE 2: The nr-DL-PRS Referencelnfo defines the "assistance data reference” TRP whose DL-PRS configuration
isincluded in nr-DL-PRS-AssistanceDatal.ist. The nr-DL-PRS-SFNO-Offset's and nr-DL-PRS
expectedRSTD's in nr-DL-PRS-AssistanceDatal.ist are provided relative to the "assistance data reference”
TRP.

NOTE 3: The network signals avalue of zero for the nr-DL-PRS-SFNO-Offset, nr-DL-PRS-expectedRSTD, and nr-
DL-PRS-expectedRSTD-uncertainty of the "assistance data reference” TRP in nr-DL-PRS-
AssistanceDatal.ist.

NOTE 4: For NR DL-TDOA positioning (see clause 6.5.10) the nr-DL-PRS Referencel nfo defines al so the
reguested "RSTD reference".

For DL-PRS processing, the LPP layer may inform lower layers to start performing DL-PRS measurements and provide
to lower layers the information about the location of DL-PRS, e.g. DL-PRS-PointA, DL-PRS Positioning occasion
information.
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-- ASNLSTART
NR- DL- PRS- Assi st anceDat a-r 16 :: = SEQUENCE {
nr - DL- PRS- Ref er encel nf o-r 16 DL- PRS- | D- | nf o-r 16,

nr - DL- PRS- Assi st anceDat aLi st-r 16 SEQUENCE ( SI ZE (1. .nr MaxFreglLayers-r16)) OF
NR- DL- PRS- Assi st anceDat aPer Freq-r 16,

nr - SSB- Confi g-r 16 SEQUENCE (S| ZE (1..nrMaxTRPs-r16)) OF
NR- SSB- Config-r16  OPTI ONAL, -- Need ON
Ll . .
nr - DL- PRS- Aggr egat i onl nf o-r 18 NR- DL- PRS- Aggr egat i onl nf o-r 18 OPTI ONAL -- Need ON
1]
}
NR- DL- PRS- Assi st anceDat aPer Freq-r 16 :: = SEQUENCE {
nr - DL- PRS- Posi ti oni ngFr equencylLayer-r 16
NR- DL- PRS- Posi t i oni ngFr equencyLayer-r 16,
nr - DL- PRS- Assi st anceDat aPer Freqg-r 16 SEQUENCE (S| ZE (1..nr MaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Assi st anceDat aPer TRP-r 16,
}
NR- DL- PRS- Assi st anceDat aPer TRP-r 16 :: = SEQUENCE {
dl - PRS- 1 D-r16 I NTEGER (0. . 255),
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 COPTI ONAL, -- Need ON
nr-Cel | d obal I D-r 16 NCG -r 15 OPTI ONAL, -- Need ON
nr - ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
nr - DL- PRS- SFNO- O f set - r 16 NR- DL- PRS- SFNO- Of f set - r 16,
nr - DL- PRS- Expect edRSTD-r 16 | NTEGER (-3841..3841),
nr - DL- PRS- Expect edRSTD- Uncert ai nty-r 16
I NTEGER (0. . 246),
nr-DL- PRS- | nfo-r16 NR- DL- PRS- | nf o-r 186,
[
prs-Onl yTP-r 16 ENUMERATED { true } CPTI ONAL -- Need ON
11,
[
nr - DL- PRS- Expect edAoD- or - AoA-r 17
NR- DL- PRS- Expect edAoD- or - AoA-r 17 COPTI ONAL -- Need ON
1]
}
NR- DL- PRS- Posi t i oni ngFr equencylLayer-r16 ::= SEQUENCE {
dl - PRS- Subcarri er Spaci ng-r 16 ENUMERATED {kHz15, kHz30, kHz60, kHz120, ...},
dl - PRS- Resour ceBandw dt h-r 16 | NTEGER (1..863),
dl - PRS- Start PRB-r 16 I NTEGER (0. .2176),
dl - PRS- Poi nt A-r 16 ARFCN- Val ueNR-r 15,
dl - PRS- ConbSi zeN-r 16 ENUMERATED {n2, n4, n6, nl2, ...},
dl - PRS- Cycl i cPrefix-ri16 ENUMERATED { nor nal , extended, ...},
}
NR- DL- PRS- SFNO- Of f set -r 16 :: = SEQUENCE {
sfn-Ofset-ri16 | NTEGER (0. .1023),
i nt eger SubframeCf f set-r 16 I NTEGER (0..9),
}
NR- DL- PRS- Expect edAoD- or - AoA-r17 ::= CHA CE {
expect edAoD-r 17 SEQUENCE {
expect edDL- Azi mut hAoD-r 17 | NTEGER (0. .359),
expect edDL- Azi mut hAoD- Unc-r 17 | NTEGER (0..60) OPTIONAL, -- Need OP
expect edDL- Zeni t hAoD-r 17 I NTEGER (0. .180),
expect edDL- Zeni t hAoD- Unc-r 17 I NTEGER (0..30) OPTIONAL -- Need OP
I
expect edAoA-r 17 SEQUENCE {
expect edDL- Azi mut hAoA-r 17 I NTEGER (0. .359),
expect edDL- Azi mut hAoA- Unc-r 17 I NTEGER (0..60) OPTIONAL, -- Need OP
expect edDL- Zeni t hAoA-r 17 | NTEGER (0. . 180),
expect edDL- Zeni t hAoA- Unc-r 17 | NTEGER (0..30) OPTIONAL -- Need OP
}
}
NR- DL- PRS- Aggr egat i onl nfo-r18 ::= SEQUENCE (Sl ZE (1..nr MaxNunPRS- BandW dt hAggr egati on-r 18)) OF
NR- | i nkedDL- PRS- Resour ceSet | D- PRS- Aggr egat i onLi st-r 18
NR- | i nkedDL- PRS- Resour ceSet | D- PRS- Aggr egat i onLi st-r18 ::= SEQUENCE (SIZE (2..3)) OF

NR- DL- PRS- Aggr egat i onEl enent -r 18
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NR- DL- PRS- Aggr egat i onEl enent -r 18 :: = SEQUENCE {

nr - DL- PRS- Fr equencylLayer | ndex-r 18 | NTEGER (O. . nr MaxFreqlLayers-1-r16),

nr - DL- PRS- TRP- | ndex-r 18 | NTEGER (0. . nr MaxTRPsPer Freqg- 1-r 16) ,

nr - DL- PRS- Resour ceSet | ndex-r 18 I NTEGER (0. .nr MaxSet sPer Tr pPer Fr eqLayer - 1- r 16)
}
-- ASNISTOP

NR-DL-PRS-AssistanceData field descriptions

nr-DL-PRS-Referencelnfo
This field specifies the IDs of the assistance data reference TRP.

nr-DL-PRS-AssistanceDatal.ist
This field specifies the DL-PRS Resources for each frequency layer.

nr-SSB-Config
This field specifies the SSB configuration of the TRPs.

nr-DL-PRS-Aggregationinfo

This field specifies the DL-PRS Resource Sets across DL-PRS Positioning Frequency Layers available for DL-PRS
bandwidth aggregation. The 2 or 3 DL-PRS Resource Sets indicated by IE
NR-linkedDL-PRS-ResourceSetID-PRS-AggregationList is linked for bandwidth aggregation.

- nr-DL-PRS-FrequencylLayerIindex: This field indicates the frequency layer provided in nr-DL-PRS-
AssistanceDatalList. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-
AssistanceDatalist, value 1 to the second frequency layer in nr-DL-PRS-AssistanceDatalList, and so on.

- nr-DL-PRS-TRP-Index: This field indicates the TRP/DL-PRS ID used for bandwidth aggregation belonging to
the nr-DL-PRS-FrequencyLayerindex. Value O corresponds to the first TRP/DL-PRS ID provided in nr-DL-PRS-
AssistanceDataPerFreq, value 1 to the second TRP/DL-PRS ID in nr-DL-PRS-AssistanceDataPerFreq, and so
on.

- nr-DL-PRS-ResourceSetindex: This field indicates the DL-PRS Resource Set ID used for bandwidth
aggregation belonging to nr-DL-PRS-TRP-Index. Value 0 corresponds to the first DL-PRS Resource Set
provided in nr-DL-PRS-ResourceSetList, value 1 to the second DL-PRS Resource Set in nr-DL-PRS-
ResourceSetList.

NOTE: The linked DL-PRS Resource Sets from two or three Positioning Frequency Layers in a NR-linkedDL-PRS-
ResourceSetID-ListPRS-Aggregation are from the same TRP.

nr-DL-PRS-PositioningFrequencyLayer
This field specifies the Positioning Frequency Layer for the nr-DL-PRS-AssistanceDataPerFreq field.

nr-DL-PRS-AssistanceDataPerFreq
This field specifies the DL-PRS Resources for the TRPs within the Positioning Frequency Layer.

dI-PRS-ID
This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely identify a DL-PRS
Resource, and is associated with a single TRP.

nr-PhysCelllD
This field specifies the physical cell identity of the TRP. When the field prs-OnlyTP is included, this field is not
included.

nr-CellGloballD
This field specifies the NCGlI, the globally unique identity of a cell in NR, as defined in TS 38.331 [35]. When the field
prs-OnlyTP is included, this field is not included.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllID. When the field prs-OnlyTP is included, this field is not included.

nr-DL-PRS-SFNO-Offset
This field specifies the time offset of the SFN#0 slot#0 for the given TRP with respect to SFN#0 slot#0 of the
assistance data reference TRP and comprises the following subfields:
- sfn-Offset specifies the SFN offset at the TRP antenna location between the assistance data reference TRP
and this neighbour TRP.
The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the
assistance data reference TRP to the beginning of the closest subsequent radio frame #0 of this neighbour
TRP.
- integerSubframeOffset specifies the frame boundary offset at the TRP antenna location between the
assistance data reference TRP and this neighbour TRP counted in full subframes.
The offset corresponds to the number of full subframes counted from the beginning of a subframe #0 of the
assistance data reference TRP to the beginning of the closest subsequent subframe #0 of this neighbour TRP.
NOTE:  The location server sets the value in accordance with the defined search window for the target device using
nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-ExpectedRSTD-Uncertainty.

nr-DL-PRS-ExpectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this TRP and the
assistance data reference TRP. The nr-DL-PRS-ExpectedRSTD field takes into account the expected propagation
time difference as well as transmit time difference of DL-PRS positioning occasions between the two TRPs. The
resolution is 4xTs, with Ts=1/(15000*2048) seconds.
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nr-DL-PRS-ExpectedRSTD-Uncertainty
This field indicates the uncertainty in nr-DL-PRS-ExpectedRSTD value. The uncertainty is related to the location
server's a-priori estimate of the target device location. The nr-DL-PRS-ExpectedRSTD and nr-DL-PRS-
ExpectedRSTD-Uncertainty together define the search window for the target device.
The resolution R is

- Tsif all DL-PRS Resources are in frequency range 2,

- 4xTs otherwise,
with Ts=1/(15000*2048) seconds.
The target device may assume that the beginning of the subframe for the DL-PRS of this TRP is received within the
search window of size

- [-nr-DL-PRS-ExpectedRSTD-UncertaintyxR ; nr-DL-PRS-ExpectedRSTD-UncertaintyxR] centred at Trer+1

millisecondxN+nr-DL-PRS-ExpectedRSTDx4xTs,

where Trer is the reception time of the beginning of the subframe for the DL-PRS of the assistance data reference
TRP at the target device antenna connector, and N can be calculated based on

- nr-DL-PRS-SFNO-Offset

- dI-PRS-Periodicity-and-ResourceSetSlotOffset

- dI-PRS-ResourceSlotOffset.

nr-DL-PRS-Info
This field specifies the DL-PRS configuration of the TRP.

dI-PRS-SubcarrierSpacing

This field specifies the subcarrier spacing of the DL-PRS Resource. 15, 30, 60 kHz for FR1; 60, 120 kHz for FR2. All
DL-PRS Resources and DL-PRS Resource Sets in the same Positioning Frequency layer have the same value of dl-
PRS-SubcarrierSpacing.

dI-PRS-ResourceBandwidth

This field specifies the number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth) in
multiples of 4 PRBs. All DL-PRS Resources of the DL-PRS Resource Set have the same bandwidth. All DL-PRS
Resource Sets belonging to the same Positioning Frequency Layer have the same value of DL-PRS Bandwidth and
Start PRB.

Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3 corresponds to 32 PRBs and so
on.

dI-PRS-StartPRB

This field specifies the start PRB index defined as offset with respect to reference DL-PRS Point A for the Positioning
Frequency Layer. All DL-PRS Resources Sets belonging to the same Positioning Frequency Layer have the same
value of dI-PRS-StartPRB.

dI-PRS-PointA

This field specifies the absolute frequency of the reference resource block for the DL-PRS. Its lowest subcarrier is also
known as DL-PRS Point A. A single DL-PRS Point A for DL-PRS Resource allocation is provided per Positioning
Frequency Layer. All DL-PRS Resources belonging to the same DL-PRS Resource Set have the same DL-PRS Point
A

dI-PRS-CombsSizeN
This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource. All DL-PRS Resource
Sets belonging to the same Positioning Frequency Layer have the same value of comb size N.

dI-PRS-CyclicPrefix
This field specifies the Cyclic Prefix length of the DL-PRS Resource. All DL-PRS Resources Sets belonging to the
same Positioning Frequency Layer have the same value of dl-PRS-CyclicPrefix.
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prs-OnlyTP

This field, if present, indicates that the NR-DL-PRS-AssistanceData is provided for a PRS-only TP. Whether the field
is present or absent should be the same for all the NR-DL-PRS-AssistanceData of all the DL-PRS transmitted under
the same TP.

The target device shall not assume that any other signals or physical channels are present for the TRP other than DL-
PRS.

nr-DL-PRS-ExpectedAoD-or-AoA
This field specifies the expected AoD or AoA in the Global Coordinate System (GCS) at the target device location
together with uncertainty.
- expectedDL-AzimuthAoD: This field specifies the expected azimuth angle of departure.
Scale factor 1 degree; range 0 to 359 degrees.
- expectedDL-AzimuthAoD-Unc: This field specifies the (single-sided) uncertainty of the expected azimuth
angle of departure. If this field is absent, it indicates maximum uncertainty (60 degrees).
Scale factor 1 degree; range 0 to 60 degrees.
- expectedDL-ZenithAoD: This field specifies the expected elevation angle of departure.
Scale factor 1 degree; range 0 to 180 degrees.
- expectedDL-ZenithAoD-Unc: This field specifies the (single-sided) uncertainty of the expected elevation
angle of departure. If this field is absent, it indicates maximum uncertainty (30 degrees).
Scale factor 1 degree; range 0 to 30 degrees.
- expectedDL-AzimuthAoA: This field specifies the expected azimuth angle of arrival.
Scale factor 1 degree; range 0 to 359 degrees.
- expectedDL-AzimuthAoA-Unc: This field specifies the (single-sided) uncertainty of the expected azimuth
angle of arrival. If this field is absent, it indicates maximum uncertainty (60 degrees).
Scale factor 1 degree; range 0 to 60 degrees.
- expectedDL-ZenithAoA: This field specifies the expected elevation angle of arrival.
Scale factor 1 degree; range 0 to 180 degrees.
- expectedDL-ZenithAoA-Unc: This field specifies the (single-sided) uncertainty of the expected elevation
angle of arrival. If this field is absent, it indicates maximum uncertainty (30 degrees).
Scale factor 1 degree; range 0 to 30 degrees.

— NR-DL-PRS-Beaminfo

The IE NR-DL-PRS-Beaminfo is used by the location server to provide spatial direction information of the DL-PRS
Resources together with integrity information.

-- ASNLISTART
NR- DL- PRS- Beanm nfo-r16 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF
NR- DL- PRS- Beanl nf oPer Fr eqLayer -r 16
NR- DL- PRS- Beanl nf oPer FregLayer-r16 ::= SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Beanl nf oPer TRP-r 16
NR- DL- PRS- Beaml nf oPer TRP-r 16 :: = SEQUENCE ({
dl -PRS-1D-r16 | NTEGER (0. . 255),
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal I D-r16 NCG -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
associ ated-DL- PRS- 1 D-r 16 | NTEGER (0. . 255) OPTI ONAL, -- Need OP
| cs- GCS- Tr ansl at i onPar anet er-r 16 LCS- GCS- Transl ati onPar anmet er-r 16
OPTI ONAL, -- Need OP
dl - PRS- Beanl nf oSet -r 16 DL- PRS- Beam nf oSet -r16 OPTI ONAL, -- Need OP
}
DL- PRS- Beanl nfoSet-r16 ::= SEQUENCE (S| ZE(1..nr MaxSet sPer Tr pPer Fr eqLayer-r16)) OF
DL- PRS- Beam nf oResour ceSet -r 16
DL- PRS- Beanl nf oResour ceSet-r16 ::= SEQUENCE (S| ZE(1..nr MaxResour cesPer Set-r16)) OF
DL- PRS- Beam nf oEl enent -r 16
DL- PRS- Beanl nf oEl enent-r 16 ::= SEQUENCE {
dl - PRS- Azi mut h-r 16 I NTEGER (0. . 359),
dl - PRS- Azi nut h-fi ne-r16 | NTEGER (0. .9) OPTI ONAL, -- Need ON
dl - PRS- El evati on-r 16 | NTEGER (0. . 180) CPTI ONAL, -- Need ON
dl - PRS- El evati on-fine-r16 I NTEGER (0. .9) OPTI ONAL, -- Need ON
[
nr-1ntegrityBean nfoBounds-r18 NR-IntegrityBeamn nfoBounds-r18 OPT|I ONAL -- Need OP
1]
}
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NR- | nt egri t yBeam nf oBounds-r 18 ::= SEQUENCE {
nmeanAzi mut h-r 18 | NTEGER (0. . 255),
st dDevAzi nmut h-r 18 | NTEGER (0. . 255),
meanEl evati on-r18 I NTEGER (0. .255),
st dDevEl evati on-r 18 I NTEGER (0. .255),

}

-- ASNLISTOP
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NR-DL-PRS-BeamInfo field descriptions

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD

This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP
indicated by nr-PhysCellID.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

associated-DL-PRS-ID
This field specifies the dI-PRS-ID of the associated TRP from which the beam information is obtained. See the field
descriptions of dI-PRS-BeamInfoSet and Ics-GCS-TranslationParameter.

Ics-GCS-TranslationParameter

This field provides the angles a (bearing angle), B (downtilt angle) and y (slant angle) for the translation of a Local
Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field and the field
associated-DL-PRS-ID are absent, the dl-PRS-Azimuth and dI-PRS-Elevation are provided in a GCS. If this field is
absent and the associated-DL-PRS-ID field is present, then the Ics-GCS-TranslationParameter for this TRP is
obtained from the lcs-GCS-TranslationParameter of the associated TRP.

dI-PRS-BeamInfoSet

This field provides the DL-PRS beam information for each DL-PRS Resource of the DL-PRS Resource Set associated
with this TRP. If this field is absent and the field associated-DL-PRS-ID is present, the dI-PRS-BeaminfoSet for this
TRP are obtained from the dI-PRS-BeaminfoSet of the associated TRP.

dI-PRS-Azimuth

This field specifies the azimuth angle of the boresight direction in which the DL-PRS Resources associated with this
DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.

For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured measured counter-clockwise from the x-axis of
the LCS.

Scale factor 1 degree; range 0 to 359 degrees.

dI-PRS-Azimuth-fine

This field provides finer granularity for the dI-PRS-Azimuth.

The total azimuth angle of the boresight direction is given by dI-PRS-Azimuth + dI-PRS-Azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

dI-PRS-Elevation

This field specifies the elevation angle of the boresight direction in which the DL-PRS Resources associated with this
DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.

For a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the
horizontal direction (elevation 0 deg. points to zenith, 90 deg to the horizon).

For a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0
deg. points to the z-axis, 90 deg to the x-y plane).

Scale factor 1 degree; range 0 to 180 degrees.

dI-PRS-Elevation-fine

This field provides finer granularity for the dI-PRS-Elevation.

The total elevation angle of the boresight direction is given by dI-PRS-Elevation + dI-PRS-Elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.
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nr-IntegrityBeaminfoBounds

This field provides an overbounding model that bounds the spatial direction information of the DL-PRS Resources. If
this field is absent, the nr-IntegrityBeamInfoBounds for this instance of the DL-PRS-BeaminfoElement is the same as
the nr-IntegrityBeaminfoBounds of the previous instance of the DL-PRS-BeamInfoElement in DL-PRS-
BeamiInfoResourceSet. If integrity bounds are provided, this field shall be present at least in the first instance of the
DL-PRS-BeaminfoResourceSet. It comprises the following sub-fields:

- meanAzimuth: This field specifies the mean azimuth error bound which is the mean value for an overbounding
model that bounds the azimuth angle error of the boresight direction in which the DL-PRS Resources
associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted. The bound is
meanAzimuth + K * stdDevAzimuth and shall be so that the probability of it to be exceeded shall be lower than
IRallocation for ir-Minimum < IRaliocation < ir-Maximum, where K = normInv(IRaiocation / 2) and ir-Minimum, ir-
Maximum as provided in IE NR-IntegrityServiceParameters. This IRaiocation is @ fraction of the Target Integrity
Risk that represents the integrity risk budget available.

Scale factor 0.1 degrees; range 0-25.5 degrees.

- stdDevAzimuth: This field specifies the standard deviation azimuth error bound which is the standard
deviation for an overbounding model that bounds the azimuth error of the boresight direction in which the DL-
PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
Scale factor 0.1 degrees; range 0-25.5 degrees.

- meanElevation: This field specifies the mean elevation error bound which is the mean value for an
overbounding model that bounds the elevation angle error of the boresight direction in which the DL-PRS
Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted. The bound
is meanElevation + K * stdDevElevation and shall be so that the probability of it to be exceeded shall be lower
than IRallocation for ir-Minimum < IRaiiocation < ir-Maximum, where K = normInv(IRaliocation / 2) and ir-Minimum, ir-
Maximum as provided in IE NR-IntegrityServiceParameters. This IRaiocation iS @ fraction of the Target Integrity
Risk that represents the integrity risk budget available.

Scale factor 0.1 degrees; range 0-25.5 degrees.

- stdDevElevation: This field specifies the standard deviation elevation error bound which is the standard
deviation for an overbounding model that bounds the elevation error of the boresight direction in which the DL-
PRS Resources associated with this DL-PRS Resource ID in the DL-PRS Resource Set are transmitted.
Scale factor 0.1 degrees; range 0-25.5 degrees.

- NR-DL-PRS-ExpectedLOS-NLOS-Assistance

The |E NR-DL-PRS-ExpectedL OS-NLOS-Assi stance is used by the location server to provide the expected likelihood of
a L OS propagation path from a TRP to the target device, or for all DL-PRS Resources of the TRP to the target device.

-- ASNISTART

NR- DL- PRS- Expect edLOS- NLCS- Assi st ance-r17 :: = SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- DL- PRS- Expect edLOS- NLOS- Assi st ancePer FreqLayer-r 17

NR- DL- PRS- Expect edLOS- NLOS- Assi st ancePer FreglLayer-r17 :: =
SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- Expect edLOS- NLOS- Assi st ancePer TRP-r 17

NR- DL- PRS- Expect edLOS- NLOS- Assi st ancePer TRP-r 17 :: = SEQUENCE {
dl -PRS-I1D-r17 | NTEGER (0. . 255),
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cell dobal |l D-r17 NCGE -r 15 CPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
nr-|os-nlos-indicator-r1l7 CHO CE {
per Trp-r17 LOS- NLOS- | ndi cator-r 17,
per Resour ce-r 17 SEQUENCE (S| ZE (1..nrMaxSet sPer Tr pPer FregLayer-r16)) OF

NR- DL- PRS- Expect edLOS- NLOS- Assi st ancePer Resour ce-r 17

}
NR- DL- PRS- Expect edLOS- NLCS- Assi st ancePer Resource-r17 :: =
SEQUENCE (S| ZE (1..nrMaxResour cesPer Set-r16)) OF
LOS- NLOS- | ndi cator-r 17

-- ASNISTOP

NR-DL-PRS-ExpectedLOS-NLOS-Assistance field descriptions
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dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the LOS/NLOS Information is provided.

nr-PhysCelllD
This field specifies the physical Cell-ID of the TRP for which the LOS/NLOS Information is provided, as defined in TS
38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the TRP for which the LOS/NLOS
Information is provided, as defined in TS 38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID.

nr-los-nlos-indicator
This field provides the expected likelihood of a LOS propagation path from a TRP to the target device (choice perTrp)
or for all DL-PRS Resources of the TRP (choice perResource).

- NR-DL-PRS-Info

The |E NR-DL-PRS-Info defines downlink PRS configuration.

-- ASNLISTART
NR- DL- PRS- | nfo-r 16 ::= SEQUENCE {
nr - DL- PRS- Resour ceSet Li st-r 16 SEQUENCE (S| ZE (1..nrMaxSet sPer Tr pPer FregLayer-r16)) OF
NR- DL- PRS- Resour ceSet - r 16,
}
NR- DL- PRS- Resour ceSet -r 16 ::= SEQUENCE {
nr - DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16,
dl - PRS- Peri odi ci t y- and- Resour ceSet Sl ot Of f set -r 16
NR- DL- PRS- Per i odi ci t y- and- Resour ceSet Sl ot Of f set -r 16,
dl - PRS- Resour ceRepetiti onFactor-r16 ENUVERATED {n2, n4, n6, n8, nl6, n32, ...}
OPTI ONAL, -- Need OP
dl - PRS- Resour ceTi mreGap-r 16 ENUMERATED {s1, s2, s4, s8, s16, s32, ...}
OPTI ONAL, -- Cond Rep
dl - PRS- NunSynbol s-r 16 ENUMERATED {n2, n4, n6, nl12, ..., nl-v1800 },
dl - PRS- Muti ngOpti onl-r 16 DL- PRS- Mut i ngOpt i onl-r 16 CPTI ONAL, -- Need OP
dl - PRS- Muti ngOpti on2-r16 DL- PRS- Mut i ngOpt i on2-r 16 OPTI ONAL, -- Need OP
dl - PRS- Resour cePower - r 16 | NTEGER (- 60. .50),
dl - PRS- Resour ceLi st-r16 SEQUENCE ( SI ZE (1..nr MaxResourcesPer Set-r16)) OF
NR- DL- PRS- Resour ce-r 16,
}
DL- PRS- Mut i ngOpti onl-r16 ::= SEQUENCE {
dl - prs-MutingBitRepetitionFactor-ri16
ENUMERATED { nl1, n2, n4, n8, ... } OPTIONAL, -- Need OP
nr-optionl-muting-r16 NR- Mut i ngPat t ern-r 16,
}
DL- PRS- Mut i ngOpti on2-r 16 ::= SEQUENCE {
nr-option2-nuting-r16 NR- Mut i ngPat t ern-r 16,
}
NR- Mut i ngPattern-r16 ::= CHO CE {
po2-r16 BIT STRING (S| ZE(2)),
po4-r16 BIT STRING (Sl ZE(4)),
po6-r16 BI T STRING (Sl ZE(6)),
po8-r 16 BI T STRI NG (Sl ZE(8)),
pol6-r16 BI T STRI NG (SI ZE(16)),
po32-r 16 BI T STRI NG (SI ZE(32)),
}
NR- DL- PRS- Resour ce-r 16 ::= SEQUENCE {
nr - DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16,
dl - PRS- Sequencel D-r 16 I NTEGER (0.. 4095),
dl - PRS- ConbSi zeN- AndReOf f set -r 16 CHO CE {
n2-r16 I NTEGER (0. .1),
n4-r 16 I NTEGER (0. . 3),
n6-r 16 | NTEGER (0. .5),
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ni2-r16 I NTEGER (0. .11),
b

dl - PRS- ResourceSl ot O f set-r 16

dl - PRS- Resour ceSynbol Of f set -r 16

I NTEGER (0. . nr MaxResour ceCf f set Val ue- 1-r 16) ,
I NTEGER (0. .12),

dl - PRS- QCL- | nf 0-r 16 DL- PRS- QCL- I nfo-r16 OPTI ONAL, --Need ON
[
dl - PRS- Resour cePrioritySubset-r17 DL- PRS- Resour cePri oritySubset-r17 OPTI ONAL -- Need ON
t
dl - PRS- Resour ceSynbol O f set - v1800 | NTEGER ( 13) OPTI ONAL -- Need OR
11
}
DL- PRS- QCL- I nfo-r16 ::= CHA CE {
ssb-r16 SEQUENCE {
pci-r16 NR- PhysCel | I D-r 16,
ssbh- | ndex-r 16 | NTEGER (0. . 63),
rs-Type-r 16 ENUMERATED {typeC, typeD, typeC pl us-typeD}
o
dl - PRS-r 16 SEQUENCE {
gcl - DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16,
gcl - DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16
}
}
NR- DL- PRS- Peri odi ci t y- and- Resour ceSet Sl ot Of f set-r16 ::= CHAO CE {
scs15-r16 CHO CE {
n4-r16 I NTEGER (0. . 3),
n5-r16 I NTEGER (0. . 4),
n8-r 16 I NTEGER (0. .7),
nl0-r16 | NTEGER (0..9),
ni6-r16 I NTEGER (0. . 15),
n20-r 16 I NTEGER (0. . 19),
n32-r16 I NTEGER (0. . 31),
n40-r 16 | NTEGER (0. . 39),
né4-r 16 I NTEGER (0. .63),
n80-r 16 I NTEGER (0. .79),
nl60-r16 | NTEGER (0. . 159),
n320-r 16 | NTEGER (0. . 319),
n640-r 16 I NTEGER (0. . 639),
n1280-r 16 I NTEGER (0. .1279),
n2560-r 16 | NTEGER (0. . 2559),
n5120-r 16 I NTEGER (0. .5119),
n10240-r 16 I NTEGER (0..10239),
H
scs30-r16 CHO CE {
n8-r16 I NTEGER (0. .7),
n10-r 16 I NTEGER (0. .9),
ni6-r16 I NTEGER (0. . 15),
n20-r 16 | NTEGER (0. . 19),
n32-r16 I NTEGER (0. . 31),
n40-r 16 I NTEGER (0. .39),
né4-r 16 I NTEGER (0. .63),
n80-r 16 | NTEGER (0. .79),
n128-r16 I NTEGER (0. .127),
nl60-r 16 I NTEGER (0. .159),
n320-r 16 I NTEGER (0. .319),
n640-r 16 | NTEGER (0. . 639),
n1280-r 16 | NTEGER (0. .1279),
n2560-r 16 I NTEGER (0. .2559),
n5120-r 16 I NTEGER (0..5119),
n10240-r 16 | NTEGER (0. .10239),
n20480-r 16 | NTEGER (0. .20479),
F
scs60-r16 CHO CE {
ni6-r16 I NTEGER (0. . 15),
n20-r 16 I NTEGER (0. . 19),
n32-r16 I NTEGER (0. .31),
n40-r 16 | NTEGER (0. . 39),
n64-r 16 | NTEGER (0. . 63),
n80-r 16 I NTEGER (0. .79),
ni128-r16 I NTEGER (0. .127),
nl60-r 16 I NTEGER (0. .159),
n256-r 16 | NTEGER (0. . 255),
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n320-r 16 I NTEGER (0. .319),
n640-r 16 | NTEGER (0. . 639),
n1280-r 16 | NTEGER (0. .1279),
n2560-r 16 | NTEGER (0. .2559),
n5120-r 16 I NTEGER (0..5119),
n10240-r 16 I NTEGER (0. .10239),
n20480-r 16 | NTEGER (0. .20479),
n40960-r 16 | NTEGER (0. .40959),

b

scs120-r16 CHO CE {
n32-r 16 | NTEGER (0. .31),
n40-r 16 I NTEGER (0. .39),
né4-r 16 I NTEGER (0. .63),
n80-r 16 | NTEGER (0. .79),
n128-r16 | NTEGER (0. .127),
n160-r 16 I NTEGER (0. . 159),
n256-r 16 I NTEGER (0. . 255),
n320-r 16 | NTEGER (0. .319),
n512-r16 I NTEGER (0. .511),
n640-r 16 I NTEGER (0. . 639),
n1280-r 16 I NTEGER (0. .1279),
n2560-r 16 | NTEGER (0. .2559),
n5120-r 16 I NTEGER (0. .5119),
n10240-r 16 I NTEGER (0. .10239),
n20480-r 16 I NTEGER (0. .20479),
n40960-r 16 | NTEGER (0. .40959),
n81920-r 16 | NTEGER (0. .81919),

}

DL- PRS- Resour cePrioritySubset-r17 ::= SEQUENCE (S| ZE (1.. maxNunPri oResources-r17)) OF

NR- DL- PRSResourcePriorityltemr17

NR- DL- PRSResourcePriorityltemr17 ::= SEQUENCE {
nr- DL- PRS- Pri oResourceSet | D-r 17 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL, -- Cond Not Same
nr - DL- PRS- Pri oResour cel D-r 17 NR- DL- PRS- Resour cel D-r 16,
}
-- ASNLISTOP
Conditional presence Explanation
Rep The field is mandatory present, if dl-PRS-ResourceRepetitionFactor is present. Otherwise
it is not present.
NotSame The field is optionally present, need OP. If the field is absent, the indicated nr-DL-PRS-
PrioResourcelD belongs to the same DL-PRS Resource Set as the nr-DL-PRS-
ResourcelD.

NR-DL-PRS-Info field descriptions

nr-DL-PRS-ResourceSetID
This field specifies the DL-PRS Resource Set ID, which is used to identify the DL-PRS Resource Set of the TRP
across all the frequency layers.

dI-PRS-Periodicity-and-ResourceSetSlotOffset

This field specifies the periodicity of DL-PRS allocation in slots configured per DL-PRS Resource Set and the slot
offset with respect to SFN #0 slot #0 for a TRP where the DL-PRS Resource Set is configured (i.e. slot where the first
DL-PRS Resource of DL-PRS Resource Set occurs).

dI-PRS-ResourceRepetitionFactor

This field specifies how many times each DL-PRS Resource is repeated for a single instance of the DL-PRS Resource
Set. It is applied to all resources of the DL-PRS Resource Set. Enumerated values n2, n4, n6, n8, n16, n32
correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively. If this field is absent, the value for dI-PRS-
ResourceRepetitionFactor is 1 (i.e., no resource repetition).

dI-PRS-ResourceTimeGap

This field specifies the offset in units of slots between two repeated instances of a DL-PRS Resource corresponding to
the same DL-PRS Resource ID within a single instance of the DL-PRS Resource Set. The time duration spanned by
one DL-PRS Resource Set containing repeated DL-PRS Resources should not exceed DL-PRS-Periodicity.

dI-PRS-NumSymbols
This field specifies the number of symbols per DL-PRS Resource within a slot.
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dI-PRS-MutingOption1
This field specifies the DL-PRS muting configuration of the TRP for the Option-1 muting, as specified in TS 38.214
[45], and comprises the following sub-fields:

- dl-prs-MutingBitRepetitionFactor indicates the number of consecutive instances of the DL-PRS Resource
Set corresponding to a single bit of the nr-option1-muting bit map. Enumerated values n1, n2, n4, n8
correspond to 1, 2, 4, 8 consecutive instances, respectively. If this sub-field is absent, the value for dI-prs-
MutingBitRepetitionFactor is n1.

- nr-optionl-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value
'1") or not (value '0") for a DL-PRS Resource Set, as specified in TS 38.214 [45].

If this field is absent, Option-1 muting is not in use for the TRP.

dI-PRS-MutingOption2

This field specifies the DL-PRS muting configuration of the TRP for the Option-2 muting, as specified in TS 38.214

[45], and comprises the following sub-fields:

- nr-option2-muting defines a bitmap of the time locations where the DL-PRS Resource is transmitted (value

'1") or not (value '0"). Each bit of the bitmap corresponds to a single repetition of the DL-PRS Resource within
an instance of a DL-PRS Resource Set, as specified in TS 38.214 [45]. The size of this bitmap should be the
same as the value for dI-PRS-ResourceRepetitionFactor.

If this field is absent, Option-2 muting is not in use for the TRP.

dI-PRS-ResourcePower
This field specifies the average EPRE of the resources elements that carry the DL-PRS in dBm that is used for PRS
transmission. The UE assumes constant EPRE is used for all REs of a given DL-PRS Resource.

dI-PRS-SequencelD
This field specifies the sequence Id used to initialize cinit value used in pseudo random generator TS 38.211 [41],
clause 5.2.1 for generation of DL-PRS sequence for transmission on a given DL-PRS Resource.

dI-PRS-CombSizeN-AndReOffset

This field specifies the Resource Element spacing in each symbol of the DL-PRS Resource and the Resource
Element (RE) offset in the frequency domain for the first symbol in a DL-PRS Resource. All DL-PRS Resource Sets
belonging to the same Positioning Frequency Layer have the same value of comb size. The relative RE offsets of
following symbols are defined relative to the RE Offset in the frequency domain of the first symbol in the DL-PRS
Resource according to TS 38.211 [41]. The comb size configuration should be aligned with the comb size
configuration for the frequency layer.

dI-PRS-ResourceSlotOffset

This field specifies the starting slot of the DL-PRS Resource with respect to the corresponding DL-PRS-Resource Set
Slot Offset.

dI-PRS-ResourceSymbolOffset

This field specifies the starting symbol of the DL-PRS Resource within a slot determined by dI-PRS-
ResourceSlotOffset. If dI-PRS-ResourceSymbolOffset-v1800 is present, the target device shall ignore dI-PRS-
ResourceSymbolOffset-r16.

dI-PRS-QCL-Info
This field specifies the QCL indication for a DL-PRS Resource with another DL reference signal from serving or
neighbouring cell and comprises the following subfields:
- ssb indicates the SSB information for QCL source and comprises the following sub-fields:
- pci specifies the physical cell ID of the cell with the SSB that is configured as the source reference signal
for the DL-PRS Resource. The UE obtains the SSB configuration for the SSB configured as source
reference signal for the DL-PRS Resource by selecting an SSB configuration from nr-SSB-Config with a
matching physical cell identity.
- ssb-Index indicates the index for the SSB configured as the source reference signal for the DL-PRS
Resource.
- rs-Type indicates the QCL type.
- dI-PRS indicates the DL-PRS information for QCL source reference signal and comprises the followings sub-
fields:
- gcl-DL-PRS-ResourcelD specifies DL-PRS Resource ID of the DL-PRS Resource used as the source
reference signal.
- gcl-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID of the DL-PRS Resource Set used as
the source reference signal.

dI-PRS-ResourcePrioritySubset
This field provides a subset of DL-PRS Resources, which is associated with nr-DL-PRS-ResourcelD for the purpose
of prioritization of DL-AoD reporting, as specified in TS 38.214 [45].

NOTE:  This field is only applicable to DL-AoD positioning method and should be ignored for DL-TDOA and Multi-
RTT positioning.
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— NR-DL-PRS-MeasurementTimeWindowsConfig

The |E NR-DL-PRS-Measurement TimeWindowsConfig provides a set of indicated time window(s) which is configured
for the target device to perform measurements on indicated DL-PRS Resource Set(s) occurring within indicated time
window(s).

-- ASNISTART

NR- DL- PRS- Measur enent Ti meW ndowsConfig-r18 :: =
SEQUENCE (Sl ZE(1..2)) OF
NR- DL- PRS- Measur errent Ti meW ndowsConf i gEl enent -r 18

NR- DL- PRS- Measur enent Ti neW ndowsConf i gEl ement - r 18 :: = SEQUENCE {
nr-Start SFN- Ti meW ndow- r 18 | NTEGER (0. .1023),
nr - Peri odi cOr OneShot Ti neW ndow-r 18 CHO CE {
nr- Peri odi ci t yAndS| ot O f set Ti meW ndow- r 18
NR- DL- PRS- Per i odi ci t y- and- Resour ceSet Sl ot O f set - r 16,
nr - OneShot Sl ot O f set Ti neW ndowr 18 CHO CE {

scs15-r18 | NTEGER (0. .10239),

scs30-r18 I NTEGER (0. .20479),

scs60-r18 | NTEGER (0. . 40959),

scs120-r18 | NTEGER (0. .81919)

}
} OPTI ONAL, -- Need ON
nr - Synmbol O f set Ti meW ndow- r 18 I NTEGER (0. . 13) OPTI ONAL, -- Need ON
nr-DurationTi meW ndow-r 18 ENUMERATED { nl1, n2, n4, n6, n8, nl2, nl6, ... },
nr - Sel ect edDL- PRS- Fr equencylLayer | ndex-r 18 I NTEGER (0. . nr MaxFreqlLayer s- 1-r 16)
OPTI ONAL, -- Need ON

nr - Sel ect edDL- PRS- | ndexLi st Per Freqg-r 18
SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF

NR- Sel ect edDL- PRS- | ndexPer TRP-r 18 OPTI ONAL, -- Need OP
nr - Measur enent sToPer f or m nTi meW ndow-r 18 BIT STRING { rstd (0),
ueRxTx (1),
rsrp (2),
rsrpp (3),
rscp (4),
rscpd (5)
} (SIZE(1..16)) OPTIONAL, -- Need ON
}
NR- Sel ect edDL- PRS- | ndexPer TRP-r 18 ::= SEQUENCE {
nr - Sel ect edTRP- | ndex-r 18 | NTEGER (0. . nr MaxTRPsPer Freqg- 1-r 16) ,
dl - Sel ect edPRS- Resour ceSet | ndexLi st-r18 SEQUENCE (S| ZE (1..nrMaxSet sPer Tr pPer FregLayer-r16)) OF
I NTEGER (0. .nr MaxSet sPer Tr pPer Fr eqLayer - 1- r 16) OPTI ONAL, --Need OP
}

-- ASNISTOP
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NR-DL-PRS-MeasurementTimeWindowsConfig field descriptions

nr-StartSFN-TimeWindow
This field specifies the start of the time window in system frame number.

nr-PeriodicOrOneShotTimeWindow

A one-shot field specifies the slot offset of the periodic or one-shot time window with respect to the SFN in IE nr-
StartSFN-TimeWindow slot #0 for the TRP where the DL-PRS Resource Set is configured, and the periodicity of the
periodic time window in slots configured per DL-PRS Resource Set.

nr-SymbolOffsetTimeWindow
This field specifies the symbol offset with respect to the slot offset in nr-PeriodicOrOneShotTimeWindow.

nr-DurationTimeWindow
This field specifies the desired duration of a time window for the indicated DL-PRS Resource Set in unit of slots.
Enumerated value 'nl' corresponds to 1 slot, n2 to 2 slots, n4 to 4 slots and so on.

nr-SelectedDL-PRS-FrequencylLayerindex

This field indicates the frequency layer provided in IE NR-DL-PRS-AssistanceData. Value 0 corresponds to the first
frequency layer provided in nr-DL-PRS-AssistanceDatalList in IE NR-DL-PRS-AssistanceData, value 1 to the second
frequency layer in nr-DL-PRS-AssistanceDatal.ist, and so on.

nr-SelectedDL-PRS-IndexListPerFreq

This field provides the list of addressed TRPs of the selected frequency layer. If this field is absent, all DL-PRS
Resources of all TRPs of the indicated frequency layer are addressed. The number of the indicated DL-PRS Resource
Set(s) for all the selected TRPs in this list is the same.

nr-SelectedTRP-Index

This field indicates the addressed TRP of the selected frequency layer. Value 0 corresponds to the first entry in nr-DL-
PRS-AssistanceDataPerFreq provided in IE NR-DL-PRS-AssistanceData, value 1 corresponds to the second entry in
nr-DL-PRS-AssistanceDataPerFreq, and so on.

dl-SelectedPRS-ResourceSetIindexList
This field provides the list of addressed DL-PRS Resource Sets of the selected TRPs of the selected frequency layer.
If this field is absent, all DL-PRS Resource Sets and Resources of the indicated TRP are addressed.

nr-MeasurementsToPerformInTimeWindow
This field indicates the measurements that UE shall perform in the configured time window. If multiple bits are set to 1,
then UE shall perform multiple measurements in the same time window.

NR-DL-PRS-ProcessingCapability

The |E NR-DL-PRS-ProcessingCapability defines the common DL-PRS Processing capability. In the case of
capabilities for multiple NR positioning methods are provided, the |E NR-DL-PRS-ProcessingCapability applies across
the NR positioning methods and the target device shall indicate the same values for the capabilitiesin IEsS NR-DL-
TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-ProvideCapabilities.

The PRS-ProcessingCapabilityPerBand is defined for a single positioning frequency layer on a certain band (i.e., a
target device supporting multiple positioning frequency layers is expected to process one frequency layer at atime).

-- ASN1ISTART

NR- DL- PRS- Processi ngCapabi I ity-r16 ::= SEQUENCE {

prs- Processi ngCapabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
PRS- Pr ocessi ngCapabi | i t yPer Band-r 16,

maxSupport edFreglLayer s-r 16 I NTEGER (1..4),
si mul LTE- NR- PRS-r 16 ENUMERATED { supported } OPTI ONAL,
[
dunmy ENUMERATED { nl, n2, ... } OPTI ONAL
}
PRS- Pr ocessi ngCapabi | i t yPer Band-r 16 ::= SEQUENCE {
fregBandl ndi cat or NR-r 16 Fr egBandl ndi cat or NR-r 16,
support edBandw dt hPRS-r 16 CHA CE {
fri ENUMERATED {nmhz5, nhz10, nhz20, nhz40,
mhz50, mhz80, mhz100},
fr2 ENUMERATED {nmhz50, nmhz100, nhz200, nhz400},
},
dl - PRS- Buf f er Type-r 16 ENUMERATED {typel, type2, ...},
dur ati onOf PRS- Processi ng-r 16 SEQUENCE {

dur ati onOf PRS- Processi ngSynbol s-r16 ENUVERATED {nDot 125, nDot 25, nDot5, nil,
n2, n4, n6, n8, nl2, nl6, n20, n25,
n30, n32, n35, n40, n45, n50},
dur at i onOf PRS- Pr ocessi ngSynbol sl nEveryTns-r 16
ENUMERATED {n8, n16, n20, n30, n40, n80,
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n160, n320, n640, n1280},
H
maxNunf DL- PRS- ResPr ocessedPer Sl ot -r 16 SEQUENCE {
scs15-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
scs30-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
scs60-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
scs120-r16 ENUMERATED {nl1, n2, n4, n8, nl6, n24, n32,
n48, n64} OPTI ONAL,
[
scs15-v1690 ENUMERATED {n6, n12} OPTI ONAL,
scs30-v1690 ENUMERATED {n6, n12} OPTI ONAL,
scs60-v1690 ENUMERATED {n6, n12} OPTI ONAL,
scs120-v1690 ENUMERATED {n6, n12} OPTI ONAL
11
H
[
suppor t edDL- PRS- Pr ocessi ngSanpl es- RRC- CONNECTED- r 17 ENUVMERATED { supported } OPTI ONAL,
prs- Processi ngW ndowTypelA-r17 ENUMERATED { optionl, option2, option3} OPTI ONAL,
prs- Processi ngW ndowTypelB-r 17 ENUMERATED { optionl, option2, option3} CPTI ONAL,
pr s- Processi ngW ndowType2-r 17 ENUMERATED { optionl, option2, option3} CPTI ONAL,

pr s- Processi ngCapabi | i t yQut si deM3 nPPW r 17
SEQUENCE (Sl ZE(1..3)) OF
PRS- Pr ocessi ngCapabi | i t yQut si deM3 nPPWer Type-r 17

OPTI ONAL,
dl - PRS- Buf f er Type- RRC- | nacti ve-r17 ENUMERATED { typel, type2, ... } CPTI ONAL,
dur ati onO PRS- Processi ng- RRC- | nacti ve-r17 SEQUENCE {
dur ati onO PRS- Processi ngSynbol s-r 17 ENUMERATED { nDot 125, nDot 25, nDot5, nl1,
n2, n4, n6, n8, nl2, nl6, n20, n25,
n30, n32, n35, n40, n45, n50},
dur ati onO PRS- Pr ocessi ngSynbol sl nEveryTns-r 17
ENUMERATED {n8, n16, n20, n30, n40, n80,
nl160, n320, n640, n1280},
} OPTI ONAL,
maxNunf DL- PRS- ResPr ocessedPer S| ot - RRC- | nacti ve-r 17 SEQUENCE {
scs15-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs30-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs60-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs120-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
} OPT| ONAL,
suppor t edLower RxBeanSweepi ngFact or - FR2-r17 ENUMERATED { nl1, n2, n4, n6 } CPTI ONAL
1
support edDL- PRS- Processi ngSanpl es- RRC- | nactive-r17 ENUVERATED { supported } OPTI ONAL
11,
[l
prs- Measur ement Wt hout MG r 17 ENUMERATED {cp, synbol Dot 25, synbol Dot 5,
sl ot Dot 5} OPTI ONAL
i
maxNunf OneSynbol PRS- ResPr ocessedPer Sl ot - RRC- | nacti ve-r 18 SEQUENCE {
scs15-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs30-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs120-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
} OPTI ONAL,
maxNunf OneSynbol PRS- ResPr ocessedPer S| ot - RRC- Connect ed-r 18 SEQUENCE {
scs15-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs30-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
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n32, n48, n64} OPTI ONAL,
scs120-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
} OPTI ONAL,
ppw maxNumOf OneSynbol PRS- ResPr ocessedPer Sl ot -r 18 SEQUENCE {
scs15-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs30-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
scs120-r18 ENUVERATED {nl1, n2, n4, n6, n8, nl2, nl6, n24,
n32, n48, n64} OPTI ONAL,
OPTI ONAL,

}
pr s- BWA- TwoCont i guousl nt r abandl nMG RRC- Connect ed- r 18

PRS- BWA- TwoCont i guous| nt r abandl nMG-r 18 OPTI ONAL,
pr s- BWA- Thr eeCont i guousl nt r abandl nM5 RRC- Connect ed-r 18

PRS- BWA- Thr eeCont i guous| nt r abandl nMG-r 18 OPTI ONAL,
pr s- BWA- TwoCont i guousl nt r aband- RRC- | dl eAndl nacti ve-r 18

PRS- BWA- TwoCont i guousl nt r abandl nMG-r 18 OPTI ONAL,
pr s- BWA- Thr eeCont i guousl nt r aband- RRC- | dl eAnd| nacti ve-r 18

PRS- BWA- Thr eeCont i guous| nt r abandl nMG-r 18 OPTI ONAL,

reducedNumCf Sanpl el nMeasur enment W t hPRS- BWA- RRC- Connect ed-r 18 ENUMERATED { supported }
OPTI ONAL,
r educedNun® Sanpl el nMeasur enent Wt hPRS- BWA- RRC- | dI eAndl nacti ve-r 18
ENUMERATED { supported } OPTI ONAL,
dl - PRS- Measur ement W t hRxFH RRC- | nacti ve-r18 ENUMERATED { supported } OPTI ONAL,
dl - PRS- Measur emrent Wt hRxFH- RRC- | dl e-r 18 ENUMERATED { supported } CPTI ONAL,
r educedNunmOf Sanpl eFor Measur ement W t hFH RRC- Connect ed-r 18 ENUMERATED { supported }
COPTI ONAL,
r educedNun®f Sanpl eFor Measur enent Wt hFH RRC- | dl eAndl nacti ve-r 18 ENUMVERATED { supported }
OPTI ONAL,
suppor t O PRS- BWA- W t hTwoPFL- Corbi nat i on-r 18 ENUMERATED { supported } COPTI ONAL,
dl - PRS- Measur enment W t hRxFH RRC- Connect ed-r 18 DL- PRS- Measur ement W t hRxFH RRC- Connect ed-r 18
OPTI ONAL
11
}
PRS- Pr ocessi ngCapabi | i t yQut si deMa nPPWer Type-r 17 ::= SEQUENCE {
prsProcessi ngType-r17 ENUMERATED { typelA, typelB, type2 },
ppw- dl - PRS- Buf f er Type-r 17 ENUMERATED { typel, type2, ... },
ppw dur at i onOf PRS- Processi ngl-r17 SEQUENCE {

ppw dur at i onOf PRS- Pr ocessi ngSynbol sN-r 17
ENUMERATED { nsDot 125, nsDot 25, nsDot5, nsl, ns2, nsv4,
nme6, ne8, nsl2, nsl6, ns20, ns25, ns30, nMs32, ns35,
ns40, ns45, ns50 },
ppw dur at i onOFf PRS- Pr ocessi ngSynbol sT-r 17
ENUMERATED { nsl1, ns2, ns4, ns8, nsl6, ns20, ns30, ns40, ns80,
ns160, ns320, n8640, N51280 }
} OPTI ONAL,
ppw dur at i onOf PRS- Pr ocessi ng2-r 17 SEQUENCE {
ppw dur at i onOf PRS- Pr ocessi ngSynbol sN2-r 17
ENUMERATED { nsDot 125, nsDot 25, nsDot5, nsl, ns2, ns3, ns4, ns5,
ms6, n88, nsl2 },
ppw dur at i onOf PRS- Pr ocessi ngSynbol sT2-r 17
ENUMERATED { ns4, ns5, ns6, ns8 }

} OPT| ONAL,
ppw maxNumOf DL- PRS- ResPr ocessedPer Sl ot -r17 SEQUENCE {
scs15-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2
nl6, n24, n32, n48, n64 }
OPTI ONAL,
scs30-r 17 ENUMERATED {nl1, n2, n4, n6, n8, nl2
nl6, n24, n32, n48, n64 }
OPTI ONAL,
scs60-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2
nl6, n24, n32, n48, n64 }
OPTI ONAL,
scs120-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2
nl6, n24, n32, n48, n64 }
OPTI ONAL,
H
[
ppw maxNunf DL- Bandwi dt h-r 17 CHO CE {
fri ENUMERATED {nhz5, nhz10, nhz20, nhz40
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mhz50, nmhz80, mhz100},

fr2 ENUMERATED {nmhz50, nmhz100, nmhz200, nmhz400}
} OPTI ONAL
11
}
PRS- BWA- TwoCont i guous| nt rabandl nMGr 18 :: = SEQUENCE {
maxi munof TwoAggr egat edDL- PRS- Bandwi dt h- FR1-r 18 ENUMERATED { mhz10, mhz20, nmhz40, nhz50,
mhz80, nmhz100, mhz160, nhz200}
OPTI ONAL,
maxi munof TwoAggr egat edDL- PRS- Bandwi dt h- FR2-r 18 ENUMERATED { mhz100, nmhz200, nhz400, nhz800}
OPTI ONAL,
maxi munOf DL- PRS- Bandwi dt hPer PFL- FR1-r 18 ENUMERATED { nmhz5, mhz10, nhz20, nhz40,
mhz50, nmhz80, nmhz100} OPTI ONAL,
maxi munof DL- PRS- Bandwi dt hPer PFL- FR2-r 18 ENUMERATED {nmhz50, nhz100, nhz200, nhz400}
OPTI ONAL,
dl - PRS- Buf f er TypeOf BWA-r 18 ENUMERATED {typel, type2},
prs-durati onOf TWoPRS- BWA- Pr ocessi ng-r 18 SEQUENCE {
pr s-dur ati onOf TwoPRS- BWA- Pr ocessi ngSynbol sN-r 18
ENUMERATED { nsDot 125, nsDot 25, nsDot5, nsl, ns2, ns4, ns6, ns8, nvl2,
ms16, nms20, ns25, n830, n832, n835, N840, nNB45, nNB50},
pr s-dur ati onOf TwoPRS- BWA- Pr ocessi ngSynbol sT-r 18
ENUMERATED {ns8, nsl16, ns20, ns30, ns40, ns80, nsl1l60, ns320, ns5640, n51280}
} OPTI ONAL,
max Nunf Aggr egat edDL- PRS- Resour cePer Sl ot - FR1-r 18 SEQUENCE {
scs15-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs30-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL
H
maxNunf Aggr egat edDL- PRS- Resour cePer S| ot - FR2-r 18 SEQUENCE {
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs120-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL
}
}
PRS- BWA- Thr eeCont i guous| ntrabandl nMGr 18 :: = SEQUENCE {
maxi munf Thr eeAggr egat edDL- PRS- Bandwi dt h- FR1-r 18
ENUMERATED {nhz15, nhz20, nhz30, nmhz40, nmhz50, nmhz60, nmhz80, nmhz100, mhz120,
mhz140, nmhz150, nmhz180, nmhz200, nmhz240, nhz300} OPTI ONAL,
maxi munf Thr eeAggr egat edDL- PRS- Bandwi dt h- FR2-r 18
ENUMERATED {nmhz150, nmhz200, nmhz300, mhz400, nmhz600, nhz800, mhz1000,
mhz1200} OPTI ONAL,
maxi munOf DL- PRS- Bandwi dt hPer PFL- FR1-r 18
ENUMERATED {nmhz5, nhz10, nhz20, nhz40, nhz50, nhz80, nmhz100} OPTI ONAL,
maxi munof DL- PRS- Bandwi dt hPer PFL- FR2- r 18
ENUMERATED {nmhz50, nhz100, mhz200, nmhz400} OPTI ONAL,
dl - PRS- Buf f er TypeOf BWA-r 18 ENUMERATED {typel, type2},
prs-durati onO Thr eePRS- BWA- Pr ocessi ng-r 18 SEQUENCE {
prs-durati onO Thr eePRS- BWA- Pr ocessi ngSynbol sN-r 18
ENUMERATED {nsDot 125, nsDot 25, nsDot5, nsl, ns2, ns4, ns6, ns8, nsl2,
ms16, nms20, ns25, n830, n832, n835, N840, nNB45, nNB50},
prs-durati onO Thr eePRS- BWA- Pr ocessi ngSynbol sT-r 18
ENUMERATED {ns8, ns16, ns20, ns30, ns40, ns80, ns160,
ns320, ns640, ns1280}
} OPTI ONAL,
maxNunOf Aggr egat edDL- PRS- Resour cePer S| ot - FR1-r 18 SEQUENCE {
scs15-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs30-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL
F
maxNunf Aggr egat edDL- PRS- Resour cePer S| ot - FR2-r 18 SEQUENCE {
scs60-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL,
scs120-r18 ENUMERATED {nl1, n2, n4, n6, n8, nl2,
nl6, n24, n32, n48, n64 } OPTI ONAL
}
}

DL- PRS- Measur enent Wt hRxFH RRC- Connect ed-r 18 : : =SEQUENCE {
maxi munPRS- Bandwi dt hAcr ossAl | HopsFR1-r 18 ENUMERATED {nmhz40, nmhz50, nhz80, nhz100}
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}

OPTI ONAL,
maxi munPRS- Bandwi dt hAcr ossAl | HopsFR2-r 18 ENUMERATED {nmhz100, nhz200, nmhz400} OPTI ONAL,
maxi munFH Hops-r 18 ENUMERATED {n2, n3, n4, n5, n6} OPTI ONAL,
processi ngDuration-r18 SEQUENCE {

processi ngPRS- Synbol sDur ati onN3-r 18 ENUMERATED { nsDot 125, nsDot 25, nsDot5, nsl, ns2,
ns4, ns6, ne8, nsl2, n816, ns20, NB25,
ns30, ns32, ns35, N840, nB45, NB50},
processi ngDurati onT3-r 18 ENUMERATED {ns8, ns16, ns20, ns30, ns40, ns80,
ns160, ns320, n8640, N51280}
} OPTI ONAL,
rf-RxRetunTi mreFR1-r 18 ENUMERATED {n70, n140, n210} COPTI ONAL,
rf-RxRet unTi mreFR2-r 18 ENUMERATED {n35, n70, n140} OPTI ONAL,
numCf Over | appi ngPRB-r 18 ENUMERATED { n0, n1, n2, n4} OPTI ONAL,
-- ASNLISTOP

NR-DL-PRS-ProcessingCapability field descriptions

maxSupportedFreqlLayers
Indicates the maximum number of positioning frequency layers supported by UE.

simulLTE-NR-PRS
Indicates whether the UE supports parallel processing of LTE PRS and NR DL-PRS.

dummy
This field is not used in the specification. If received it shall be ignored by the receiver.

supportedBandwidthPRS
Indicates the maximum number of DL-PRS bandwidth in MHz, which is supported and reported by UE.

dI-PRS-BufferType
Indicates DL-PRS buffering capability. Value typel indicates sub-slot/symbol level buffering and value type2 indicates
slot level buffering.

durationOfPRS-Processing
Indicates the duration N of DL-PRS symbols in units of ms a UE can process every T ms assuming maximum DL-PRS
bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
- durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125,
0.25,0.5,1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
- durationOfPRS-ProcessingSymbolsinEveryTms: This field specifies the values for T. Enumerated values
indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE 9.

maxNumOfDL-PRS-ResProcessedPerSlot
Indicates the maximum number of DL-PRS Resources that UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are
applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.

supportedDL-PRS-ProcessingSamples-RRC-CONNECTED

Indicates the UE capability for support of measurements based on measuring M=1 or M=2 (instances) of a DL-PRS
Resource Set. The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the
UE does not include this field.

NOTE 1: This feature is supported for both UE-assisted and UE based positioning.

prs-ProcessingWindowTypelA
Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for
DL-PRS measurement outside MG and in a DL-PRS Processing Window.
Type 1A refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM
symbols within the DL-PRS Processing Window. The DL signals/channels from all DL CCs (per UE) are affected
across LTE and NR. Enumerated value indicates supported priority handing options of DL-PRS:
- optionl: Support of "st1" and "st3" defined in clause 5.1.6.5 of TS 38.214 [45].
- option2: Support of "st1", "st2", and "st3" defined in clause 5.1.6.5 of TS 38.214 [45].
- option3: Support of "st1" only defined in clause 5.1.6.5 of TS 38.214 [45].
The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not
include this field.
NOTE 2: Within a DL-PRS processing window, UE measurement is inside the active DL BWP with DL-PRS having
the same numerology as the active DL BWP.
NOTE 2a: When the UE determines higher priority for other DL signals/channels over the DL-PRS
measurement/processing, the UE is not expected to measure/process DL-PRS.
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NR-DL-PRS-ProcessingCapability field descriptions

prs-ProcessingWindowTypelB

Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for

DL-PRS measurement outside MG and in a DL-PRS Processing Window.

Type 1B refers to the determination of prioritization between DL-PRS and other DL signals/channels in all OFDM

symbols within the DL-PRS processing window. The DL signals/channels from a certain band are affected.

Enumerated value indicates supported priority handing options of DL-PRS (see prs-ProcessingWindowTypelA).

The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not

include this field.

NOTE 3: Within a DL-PRS processing window, UE measurement is inside the active DL BWP with DL-PRS having
the same numerology as the active DL BWP.

NOTE 3a: When the UE determines higher priority for other DL signals/channels over the DL-PRS
measurement/processing, the UE is not expected to measure/process DL-PRS.

prs-ProcessingWindowType2

Indicates the supported DL-PRS processing types subject to the UE determining that DL-PRS to be higher priority for

DL-PRS measurement outside MG and in a DL-PRS Processing Window.

Type 2 refers to the determination of prioritization between DL-PRS and other DL signals/channels only in DL-PRS

symbols within the DL-PRS processing window. Enumerated value indicates supported priority handing options of DL-

PRS (see prs-ProcessingWindowTypelA).

The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not

include this field.

NOTE 4: W.ithin a DL-PRS processing window, UE measurement is inside the active DL BWP with DL-PRS having
the same numerology as the active DL BWP.

NOTE 4a: When the UE determines higher priority for other DL signals/channels over the DL-PRS
measurement/processing, the UE is not expected to measure/process DL-PRS.

prs-ProcessingCapabilityOutsideMGinPPW

Indicates the DL-PRS Processing Capability outside MG of each of the supported PPW Type in the case the UE

supports multiple PPW Types in a band and comprises the following subfields:

- prsProcessingType: Indicates the DL-PRS Processing Window Type for which the prs-
ProcessingCapabilityOutsideMGinPPW are provided.

- ppw-dI-PRS-BufferType: Indicates DL-PRS buffering capability. Value 'typel' indicates sub-slot/symbol level
buffering and value 'type2' indicates slot level buffering.

- ppw-durationOfPRS-Processingl: Indicates the duration of DL-PRS symbols N in units of ms a UE can
process every T ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and
comprises the following subfields:

- ppw-durationOfPRS-ProcessingSymbolsN: This field specifies the values for N. Enumerated values
indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.

- ppw-durationOfPRS-ProcessingSymbolsT: This field specifies the values for T. Enumerated values
indicate 1, 2, 4, 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.

- ppw-durationOfPRS-Processing?2: Indicates the duration of DL-PRS symbols N2 in units of ms a UE can
process inT2 ms assuming maximum DL-PRS bandwidth provided in ppw-maxNumOfDL-Bandwidth and
comprises the following subfields:

- ppw-durationOfPRS-ProcessingSymbolsN2: This field specifies the values for N2. Enumerated values
indicate 0.125, 0.25,0.5, 1, 2, 3, 4, 5, 6, 8, 12 ms.

- ppw-durationOfPRS-ProcessingSymbolsT2: This field specifies the values for T2. Enumerated values
indicate 4, 5, 6, 8 ms.

- ppw-maxNumOfDL-PRS-ResProcessedPerSlot: Indicates the maximum number of DL-PRS resources that
UE can process in a slot. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz
are applicable for FR2 bands.

- ppw-maxNumOfDL-Bandwidth: Indicates the maximum number of DL-PRS bandwidth in MHz, which is
supported and reported by UE for DL-PRS measurement outside MG within the PPW.

The UE can include this field only if the UE supports one of prs-ProcessingWindowTypelA, prs-

ProcessingWindowTypelB and prs-ProcessingWindowType2. Otherwise, the UE does not include this field.

NOTE 5: A UE that supports one of prs-ProcessingWindowTypelA, prs-ProcessingWindowTypelB or prs-
ProcessingWindowType2 shall always include the prs-ProcessingCapabilityOutsideMGinPPW.

NOTE 6: The (N, T) UE capability in ppw-durationOfPRS-Processingl is interpreted as in NOTE 9, and the UE is
expected to receive the DL-PRS within the DL-PRS processing window but the processing of the received
DL-PRS may be outside a DL-PRS processing window.

NOTE 7: The (N2, T2) UE capability in ppw-durationOfPRS-Processing? is interpreted such that the UE is capable of
measuring up to N2 ms DL-PRS within a PPW and is capable of completing the DL-PRS processing within
the PPW, e.g., if the time duration from the last symbol of the measured DL-PRS Resource(s) inside the
PPW to the end of PPW is not smaller than T2 ms.

NOTE 8: A UE which supports prs-ProcessingCapabilityOutsideMGinPPW shall support either ppw-durationOfPRS-
Processingl or ppw-durationOfPRS-Processing2, but not both for each supported type in a band.

dI-PRS-BufferType-RRC-Inactive
Indicates DL-PRS buffering capability in RRC_INACTIVE state. Value 'typel' indicates sub-slot/symbol level buffering
and value 'type2' indicates slot level buffering.
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NR-DL-PRS-ProcessingCapability field descriptions

durationOfPRS-Processing-RRC-Inactive
Indicates the duration N of DL-PRS symboils in units of ms a UE can process every T ms in RRC_INACTIVE state
assuming maximum DL-PRS bandwidth provided in supportedBandwidthPRS and comprises the following subfields:
- durationOfPRS-ProcessingSymbols: This field specifies the values for N. Enumerated values indicate 0.125,
0.25,05,1, 2,4,6,8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
- durationOfPRS-ProcessingSymbolsinEveryTms: This field specifies the values for T. Enumerated values
indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280 ms.
See NOTE 9.

maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive
Indicates the maximum number of DL-PRS Resources a UE can process in a slot in RRC_INACTIVE state. SCS: 15
kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands.

supportedLowerRxBeamSweepingFactor-FR2
Indicates support of the lower Rx beam sweeping factor than 8 for FR2. Enumerated value indicates the number of Rx
beam sweeping factors supported.

supportedDL-PRS-ProcessingSamples-RRC-Inactive

Indicates the UE capability for support of reduced number of samples for DL-PRS measurement in RRC_INACTIVE
state. The UE can include this field only if the UE supports prs-ProcessingRRC-Inactive defined in TS 38.331 [35].
Otherwise, the UE does not include this field.

maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive

Indicates the maximum number of single-symbol DL-PRS Resources that UE can process in a slot in RRC_INACTIVE.
SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz, 120 kHz are applicable for FR2 bands. A
UE which supports maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Inactive-r18 shall support single-symbol
DL-PRS with the comb sizes from {2,4,6,12}.

The UE can include this field only if the UE supports one of dI-PRS-BufferType-RRC-Inactive, durationOfPRS-
Processing-RRC-Inactive, and maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive. Otherwise, the UE does not
include this field.

maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-Connected

Indicates the maximum number of single-symbol DL-PRS Resources that UE can process in a slot inside a
measurement gap in RRC_CONNECTED. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz,
120 kHz are applicable for FR2 bands. A UE which supports maxNumOfOneSymbolPRS-ResProcessedPerSlot-RRC-
Connected-rl8 shall support single-symbol DL-PRS with the comb sizes from {2,4,6,12}.

The UE can include this field only if the UE supports prs-ProcessingCapabilityBandList. Otherwise, the UE does not
include this field.
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NR-DL-PRS-ProcessingCapability field descriptions

ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot

Indicates the maximum number of single-symbol DL-PRS Resources that UE can process in a slot outside a
measurement gap in RRC_CONNECTED. SCS: 15 kHz, 30 kHz, 60 kHz are applicable for FR1 bands. SCS: 60 kHz,
120 kHz are applicable for FR2 bands. A UE which supports ppw-maxNumOfOneSymbolPRS-ResProcessedPerSlot-
r18 shall support single-symbol DL-PRS with the comb sizes from {2,4,6,12}.

The UE can include this field only if the UE supports prs-ProcessingCapabilityOutsideMGIinPPW. Otherwise, the UE
does not include this field.

prs-MeasurementWithoutMG

Indicates the UE capability for support of Rx timing difference between the serving cell and non-serving cell for DL-
PRS measurement within a PPW. Value ‘cp' indicates one CP length, value 'symbolDot25' indicates 0.25 symbol
length, value 'symbolDot5' indicates 0.5 symbol length and value 'slotDot5' indicates 0.5 slot length. The UE can
include this field only if the UE supports one of prs-ProcessingWindowTypelA, prs-ProcessingWindowTypelB and
prs-ProcessingWindowType2. Otherwise, the UE does not include this field.

prs-BWA-TwoContiguousintrabandinMG-RRC-Connected

Indicates the UE capability for support of DL-PRS processing capabilities for aggregated DL-PRS processing of 2

PFLs in intra-band contiguous within a MG for RRC_CONNECTED state and and comprises the following subfields:

- maximumOfTwoAggregatedDL-PRS-Bandwidth-FR1: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR1, which is supported and reported by UE.

- maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR2, which is supported and reported by UE.

- maximumOfDL-PRS-BandwidthPerPFL-FR1: Indicates the maximum DL-PRS bandwidth in MHz for FR1, per
PFL.

- maximumOfDL-PRS-BandwidthPerPFL-FR2: Indicates the maximum DL-PRS bandwidth in MHz for FR2, per
PFL.

- dI-PRS-BufferTypeOfBWA: Indicates the DL-PRS buffering capability.

- prs-durationOfTwoPRS-BWA-Processing: Indicates the duration of DL-PRS symbols N in units of ms a UE
can process every T ms assuming maximum aggregated DL-PRS bandwidth in MHz, which is supported and
reported by UE.

- prs-durationOfTwoPRS-BWA-ProcessingSymbolsN: This field specifies the values for N. Enumerated
values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.

- prs-durationOfTwoPRS-BWA-ProcessingSymbolsT: This field specifies the values for T. Enumerated values
indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 ms.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR1: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR1.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR2: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR2.

The UE can include this field only if the UE supports supportedBandwidthPRS, dI-PRS-BufferType, durationOfPRS-

Processing and maxNumOfDL-PRS-ResProcessedPerSlot. Otherwise, the UE does not include this field.

NOTE 10: dI-PRS-BufferTypeOfBWA follows buffering capability type reported in dI-PRS-BufferType.

NOTE 11: The value N should be equal or smaller than the value N reported by durationOfPRS-ProcessingSymbols,
or this value T should be equal or larger than the value T reported by durationOfPRS-
ProcessingSymbolsinEveryTms.

NOTE 12: Each two linked DL-PRS Resources are counted as 1 resource.

NOTE 13: maxNumOfAggregatedDL-PRS-ResourcePerSlot should be equal or smaller than the value reported by
maxNumOfDL-PRS-ResProcessedPerSlot.

NOTE 14: The above parameters are reported assuming a configured measurement gap and a maximum ratio of
measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%.
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NR-DL-PRS-ProcessingCapability field descriptions

prs-BWA-ThreeContiguousintrabandinMG-RRC-Connected

Indicates the UE capability for support of DL-PRS processing capabilities for aggregated DL-PRS processing of 3

PFLs in intra-band contiguous within a MG for RRC_CONNECTED state and comprises the following subfields:

- maximumOfThreeAggregatedDL-PRS-Bandwidth-FR1: Indicates the maximum aggregated DL-PRS
bandwidth in MHz of for FR1, which is supported and reported by UE.

- maximumOfThreeAggregatedDL-PRS-Bandwidth-FR2: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR2, which is supported and reported by UE.

- maximumOfDL-PRS-BandwidthPerPFL-FR1: Indicates the maximum DL-PRS bandwidth in MHz for FR1, per
PFL

- maximumOfDL-PRS-BandwidthPerPFL-FR2: Indicates the maximum DL-PRS bandwidth in MHz for FR2, per
PFL

- dI-PRS-BufferTypeOfBWA: Indicates the DL-PRS buffering capability.

- prs-durationOfThreePRS-BWA-Processing: Indicates the duration of DL-PRS symbols N in units of ms a UE
can process every T ms assuming maximum aggregated DL-PRS bandwidth in MHz, which is supported and
reported by UE.

- prs-durationOfThreePRS-BWA-ProcessingSymbolsN: This field specifies the values for N. Enumerated
values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.

- prs-durationOfThreePRS-BWA-ProcessingSymbolsT: This field specifies the values for T. Enumerated
values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 3840 ms.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR1: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR1.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR2: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR2.

The UE can include this field only if the UE supports prs-BWA-TwoContiguousintrabandinMG-RRC-Connected.

Otherwise, the UE does not include this field.

NOTE15: dI-PRS-BufferTypeOfBWA follows buffering capability type reported in dI-PRS-BufferType.

NOTE16: The value N should be equal or smaller than the value N reported by durationOfPRS-ProcessingSymbols,
or this value T should be equal or larger than the value T reported by durationOfPRS-
ProcessingSymbolsinEveryTms.

NOTE17: Each three linked DL-PRS Resources are counted as 1 resource.

NOTE18: maxNumOfAggregatedDL-PRS-ResourcePerSlot should be equal or smaller than the value reported by
maxNumOfDL-PRS-ResProcessedPerSlot.

NOTE19: The above parameters are reported assuming a configured measurement gap and a maximum ratio of
measurement gap length (MGL)/measurement gap repetition period (MGRP) of no more than 30%.

prs-BWA-TwoContiguousintraband-RRC-IdleAndInactive

Indicates the UE capability for support of DL-PRS processing capabilities for aggregated DL-PRS processing of 2

PFLs in intra-band contiguous for RRC_INACTIVE and RRC_IDLE state.

The UE can include this field only if the UE supports dI-PRS-BufferType-RRC-Inactive, durationOfPRS-Processing-

RRC-Inactive and maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive. Otherwise, the UE does not include this

field. The capability signalling comprises the following parameters:

- maximumOfTwoAggregatedDL-PRS-Bandwidth-FR1: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR1, which is supported and reported by UE.

- maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR2, which is supported and reported by UE.

- maximumOfDL-PRS-BandwidthPerPFL-FR1: Indicates the maximum DL-PRS bandwidth in MHz for FR1, per
PFL.

- maximumOfDL-PRS-BandwidthPerPFL-FR2: Indicates the maximum DL-PRS bandwidth in MHz for FR2, per
PFL.

- dI-PRS-BufferTypeOfBWA: Indicates the DL-PRS buffering capability.

- prs-durationOfTwoPRS-BWA-Processing: Indicates the duration of DL-PRS symbols N in units of ms a UE
can process every T ms assuming maximum aggregated DL-PRS bandwidth in MHz, which is supported and
reported by UE.

- prs-durationOfTwoPRS-BWA-ProcessingSymbolsN: This field specifies the values for N. Enumerated
values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.

- prs-durationOfTwoPRS-BWA-ProcessingSymbolsT: This field specifies the values for T. Enumerated values
indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 2560 ms.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR1: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR1.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR2: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR2.

NOTE 20: dI-PRS-BufferTypeOfBWA follows buffering capability type reported in dI-PRS-BufferType.

NOTE 21: The value N should be equal or smaller than the value N reported by durationOfPRS-ProcessingSymbols,
or this value T should be equal or larger than the value T reported by durationOfPRS-
ProcessingSymbolsinEveryTms.

NOTE 22: Each two linked DL-PRS resources are counted as 1 resource.

NOTE 23: maxNumOfAggregatedDL-PRS-ResourcePerSlot should be equal or smaller than the value reported by
maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive.

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 95 ETSI TS 137 355 V18.2.0 (2024-08)

NR-DL-PRS-ProcessingCapability field descriptions

prs-BWA-ThreeContiguousintraband-RRC-IdleAndInactive

Indicates the UE capability for support of DL-PRS processing capabilities for aggregated DL-PRS processing of 3

PFLs in intra-band contiguous for RRC_INACTIVE and RRC_IDLE state. The UE can include this field only if the UE

supports prs-BWA-TwoContiguousintraband-RRC-ldleAndInactive. Otherwise, the UE does not include this field. The

capability signalling comprises the following parameters:

- maximumOfThreeAggregatedDL-PRS-Bandwidth-FR1: Indicates the maximum aggregated DL-PRS
bandwidth in MHz of for FR1, which is supported and reported by UE.

- maximumOfThreeAggregatedDL-PRS-Bandwidth-FR2: Indicates the maximum aggregated DL-PRS
bandwidth in MHz for FR2, which is supported and reported by UE.

- maximumOfDL-PRS-BandwidthPerPFL-FR1: Indicates the maximum DL-PRS bandwidth in MHz for FR1, per
PFL

- maximumOfDL-PRS-BandwidthPerPFL-FR2: Indicates the maximum DL-PRS bandwidth in MHz for FR2, per
PFL

- dI-PRS-BufferTypeOfBWA: Indicates the DL-PRS buffering capability.

- prs-durationOfThreePRS-BWA-Processing: Indicates the duration of DL-PRS symbols N in units of ms a UE
can process every T ms assuming maximum aggregated DL-PRS bandwidth in MHz, which is supported and
reported by UE.

- prs-durationOfThreePRS-BWA-ProcessingSymbolsN: This field specifies the values for N. Enumerated
values indicate 0.125, 0.25, 0.5, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.

- prs-durationOfThreePRS-BWA-ProcessingSymbolsT: This field specifies the values for T. Enumerated
values indicate 8, 16, 20, 30, 40, 80, 160, 320, 640, 1280, 3840 ms.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR1: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR1.

- maxNumOfAggregatedDL-PRS-ResourcePerSlot-FR2: Indicates the Maximum number of aggregated DL-
PRS Resources across aggregated PFLs that UE can process in a slot for FR2.

NOTE 24: dI-PRS-BufferTypeOfBWA follows buffering capability type reported in dI-PRS-BufferType.

NOTE 25: The value N should be equal or smaller than the value N reported by durationOfPRS-ProcessingSymbols,
or this value T should be equal or larger than the value T reported by durationOfPRS-
ProcessingSymbolsinEveryTms.

NOTE 26: Each two linked DL-PRS resources are counted as 1 resource.

NOTE 27: maxNumOfAggregatedDL-PRS-ResourcePerSlot should be equal or smaller than the value reported by
maxNumOfDL-PRS-ResProcessedPerSlot-RRC-Inactive.

reducedNumOfSamplelnMeasurementWithPRS-BWA-RRC-Connected

Indicates whether the UE supports reduced number of samples in positioning measurements with DL-PRS bandwidth
aggregation for RRC_CONNECTED. The UE can include this field only if the UE indicates the capability of maximum
aggregated DL-PRS bandwidth for the supported FR1 or FR2 bands by using maximumOfTwoAggregatedDL-PRS-
Bandwidth-FR1 or maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2 of prs-BWA-TwoContiguousintrabandInMG-
RRC-Connected. Otherwise, the UE does not include this field.

reducedNumOfSamplelnMeasurementWithPRS-BWA-RRC-IdleAndInactive

Indicates whether the UE supports reduced number of samples in positioning measurements with DL-PRS bandwidth
aggregation for RRC_IDLE and RRC_INACTIVE. The UE can include this field only if the UE indicates the capability of
maximum aggregated DL-PRS bandwidth for the supported FR1 or FR2 bands by using
maximumOfTwoAggregatedDL-PRS-Bandwidth-FR1 or maximumOfTwoAggregatedDL-PRS-Bandwidth-FR2 of prs-
BWA-TwoContiguousIntrabandInMG-RRC-Connected. Otherwise, the UE does not include this field.

dI-PRS-MeasurementWithRxFH-RRC-Inactive

Indicates the UE capability for support of DL-PRS measurement with Rx frequency hopping in RRC_INACTIVE for
RedCap UEs. The UE can include this field only if the UE supports dI-PRS-MeasurementWithRxFH-RRC-Connected
and prs-ProcessingRRC-Inactive defined in TS 38.331 [35]. Otherwise, the UE does not include this field.

dI-PRS-MeasurementWithRxFH-RRC-Idle

Indicates the UE capability for support of DL-PRS measurement with Rx frequency hopping in RRC_IDLE for RedCap
UEs. The UE can include this field only if the UE supports dI-PRS-MeasurementWithRxFH-RRC-Connected.
Otherwise, the UE does not include this field.

reducedNumOfSampleForMeasurementWithFH-RRC-Connected

Indicates whether the UE supports reduced number of samples for DL-PRS based positioning measurements with
frequency hopping for RRC_CONNECTED. The UE can include this field only if the UE supports supportOfRedCap or
supportOfERedCap defined in TS 38.331 [35], supportedDL-PRS-ProcessingSamples-RRC-CONNECTED and dI-
PRS-MeasurementWithRxFH-RRC-Connected. Otherwise, the UE does not include this field.

reducedNumOfSampleForMeasurementWithFH-RRC-IdleAndInactive

Indicates whether the UE supports reduced number of samples for DL-PRS based positioning measurements with
frequency hopping for RRC_IDLE and RRC_INACTIVE. The UE can include this field only if the UE supports
supportOfRedCap or supportOfERedCap defined in TS 38.331 [35], supportedDL-PRS-ProcessingSamples-RRC-
CONNECTED and dI-PRS-MeasurementWithRxFH-RRC-Connected. Otherwise, the UE does not include this field.

supportOfPRS-BWA-WithTwoPFL-Combination

Indicates whether the UE supports DL-PRS bandwidth aggregation with two PFL combinations. The UE can include
this field only if the UE supports prs-BWA-TwoContiguousintrabandinMG-RRC-Connected. Otherwise, the UE does
not include this field.
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NR-DL-PRS-ProcessingCapability field descriptions

dI-PRS-MeasurementWithRxFH-RRC-Connected
Indicates the UE capability for DL-PRS measurement with Rx frequency hopping within a MG and measurement
reporting in RRC_CONNECTED for RedCap UEs. The UE can include this field only if the UE supports
supportedBandwidthPRS, dI-PRS-BufferType, durationOfPRS-Processing, maxNumOfDL-PRS-ResProcessedPerSlot
and one of supportOfRedCap and supportOfERedCap defined in TS 38.331 [35]. Otherwise, the UE does not include
this field. The capability signalling comprises the following parameters:
- maximumPRS-BandwidthAcrossAllHopsFR1: Indicates the maximum DL-PRS bandwidth across all hops in
MHz for FR1, which is supported and reported by UE.
- maximumPRS-BandwidthAcrossAllHopsFR2: Indicates the maximum DL-PRS bandwidth across all hops in
MHz for FR2, which is supported and reported by UE.
- maximumFH-Hops: Indicates the maximum number of hops, which is supported and reported by UE.
- processingDuration: Indicates the duration of DL-PRS symbols N3 in units of ms a UE can process every T3
ms.
- processingPRS-SymbolsDurationN3: This field specifies the values for N3. Enumerated values indicate
0.125,0.25,05, 1, 2, 4, 6, 8, 12, 16, 20, 25, 30, 32, 35, 40, 45, 50 ms.
- processingDurationT3: This field specifies the values for T3. Enumerated values indicate 8, 16, 20, 30, 40,
80, 160, 320, 640, 1280ms.
- rf-RxRetunTimeFR1: Indicates the RF Rx retune times between consecutive hops for FR1. Enumerated values
indicate 70, 140, 210us.
- rf-RxRetunTimeFR2: Indicates the RF Rx retune times between consecutive hops for FR2. Enumerated values
indicate 35, 70, 140us.
- numOfOverlappingPRB: Indicates the overlapping PRB(s) between adjacent hops. Enumerated values
indicate 0,1,2,4 PRBs.
NOTE 28: The maximum DL-PRS bandwidth per hop follows supportedBandwidthPRS.
NOTE 29: DL-PRS buffering capability follows dI-PRS-BufferType.

NOTE 9: When the target device provides the durationOfPRS-Processing capability (N, T) for any P(= T) time window
defined in TS 38.214 [45] clause 5.1.6.5, the target device should be capable of processing all DL-PRS
Resources within p, if
- N =K where Kis defined in the TS 38.214 [45] clause 5.1.6.5, and
- the number of DL-PRS Resources in each slot does not exceed the maxNumOfDL-PRS-

ResProcessedPerSlot, and
- the configured measurement gap and a maximum ratio of measurement gap length (MGL) /
measurement gap repetition period (MGRP) is as specified in TS 38.133 [46].

- NR-DL-PRS-QCL-ProcessingCapability

The |E NR-DL-PRS-QCL-ProcessingCapability defines the common UE DL-PRS QCL Processing capability. The UE
can include this IE only if the UE supports NR-DL-PRS-ProcessingCapability. Otherwise, the UE does not include this
IE.

In the case of capabilities for multiple NR positioning methods are provided, the |IE NR-DL-PRS-QCL-
ProcessingCapability applies across the NR positioning methods and the target device shall indicate the same values for
the capabilitiesin |Es NR-DL-TDOA-ProvideCapabilities, NR-DL-AoD-ProvideCapabilities, and NR-Multi-RTT-
ProvideCapabilities.

-- ASNLISTART
NR- DL- PRS- QCL- Pr ocessi ngCapabi | ity-r16 ::= SEQUENCE {
dl - PRS- QCL- Pr ocessi ngCapabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
DL- PRS- QCL- Pr ocessi ngCapabi | i t yPer Band-r 16,
}
DL- PRS- QCL- Processi ngCapabi | i t yPer Band-r 16 ::= SEQUENCE {
fregBandl ndi cat or NR-r 16 Fr egBandl ndi cat or NR-r 16,
ssb- FromNei ghCel | AsQCL-r 16 ENUMERATED { supported} OPTI ONAL,
prs- FronSer vNei ghCel | AsQCL-r 16 ENUMERATED { supported} OPTI ONAL,
}
-- ASNISTOP
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NR-DL-PRS-QCL-ProcessingCapability field descriptions

ssb-FromNeighCellAsQCL

Indicates the support of SSB from neighbour cell as QCL source of a DL-PRS. UE supporting this feature also support
reusing SSB measurement from RRM for receiving DL-PRS.

Note: It refers to Type-C for FR1 and Type-C & Type-D support for FR2.

prs-FromServNeighCellAsQCL

Indicates the support of DL-PRS from serving/neighbour cell as QCL source of a DL-PRS.
Note 1: It refers to Type-D support for FR2.

Note 2: A DL-PRS from a PRS-only TP is treated as DL-PRS from a non-serving cell.

NR-DL-PRS-ResourcelD

The |E NR-DL-PRS-Resourcel D defines the identity of a DL-PRS Resource of a DL-PRS Resource Set of a TRP.

-- ASNISTART

NR- DL- PRS- Resourcel D-r16 ::= | NTEGER (0. . nr MaxNunDL- PRS- Resour cesPer Set - 1- r 16)
-- ASNISTOP

NR-DL-PRS-ResourcesCapability

The |E NR-DL-PRS-Resour cesCapability defines the DL -PRS Resources capability for each positioning method. The
UE caninclude this IE only if the UE supports NR-DL-PRS-ProcessingCapability. Otherwise, the UE does not include
thisIE.

-- ASNISTART

NR- DL- PRS- Resour cesCapabi | i ty-r16 ::= SEQUENCE {

maxNr OF DL- PRS- Resour ceSet Per Tr pPer Fr equencyLayer -r 16
I NTEGER (1..2),

maxNr O TRP- Acr ossFregs-r 16 ENUMERATED { n4, n6, nl2, nl6, n32,
n64, nl28, n256, ..., n24-v1690},
maxNr Of PosLayer - r 16 I NTEGER (1..4),
dl - PRS- Resour cesCapabi | i t yBandLi st-r 16 SEQUENCE ( SI ZE (1..nrMaxBands-r16)) OF
DL- PRS- Resour cesCapabi | i t yPer Band-r 16,
dl - PRS- Resour cesBandConbi nati onLi st-r 16 DL- PRS- Resour cesBandConbi nat i onLi st -r 16,
}
DL- PRS- Resour cesCapabi | i t yPer Band-r 16 ::= SEQUENCE {
freqBandl ndi cat or NR-r 16 Fr eqBandl ndi cat or NR-r 16,
maxNr OF DL- PRS- Resour cesPer Resour ceSet - r 16 ENUMERATED { nl1, n2, n4, n8, nl6, n32, n64, ...},
maxNr OF DL- PRS- Resour cesPer Posi ti oni ngFr equencyl ayer-r 16
ENUMERATED { n6, n24, n32, n64, n96, nl128,
n256, n512, nl024, ...},
}
DL- PRS- Resour cesBandConbi nati onLi st-r16 ::= SEQUENCE (S| ZE (1..nmaxBandConb-r16)) OF
DL- PRS- Resour cesBandConbi nat i on-r 16
DL- PRS- Resour cesBandConbi nati on-r16 ::= SEQUENCE {
bandLi st-r 16 SEQUENCE (S| ZE (1..nmaxSi nul t aneousBands-r16)) OF
Fr egBandl ndi cat or NR-r 16,
maxNr OF DL- PRS- Resour cesAcr 0ssAl | FL- TRP- Resour ceSet - r 16
CHO CE {
frl1-Only-r16 ENUMERATED {n6, n24, n64, nl128, nl192,
n256, n512, n1024, n2048},
fr2-Only-r16 ENUMERATED {n24, n64, n96, nl128, nl192,
n256, n512, n1024, n2048},
frl-FR2M x-r 16 SEQUENCE {
fri-r16 ENUMERATED {n6, n24, n64, n96, nl128,
nl192, n256, n512, nl1024, n2048},
fr2-ri1é6 ENUMERATED {n24, n64, n96, nl128, nl192,
n256, n512, nl1024, n2048},
F
b,
}
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-- ASN1ISTOP

NR-DL-PRS-ResourcesCapability field descriptions

maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencylLayer
Indicates the maximum number of DL-PRS Resource Sets per TRP per positioning frequency layer supported by UE.

maxNrOfTRP-AcrossFreqs
Indicates the maximum number of TRPs across all positioning frequency layers.

maxNrOfPosLayer
Indicates the maximum number of supported positioning frequency layers.

dI-PRS-ResourcesBandCombinationList
Provides the capabilities of DL-PRS Resources for the indicated band combination in bandList. This field is provided
for all band combinations for which the target device supports DL-PRS.

maxNrOfDL-PRS-ResourcesPerResourceSet
Indicates the maximum number of DL-PRS Resources per DL-PRS Resource Set. Value 16, 32, 64 are only
applicable to FR2 bands. Value 1 is not applicable for DL-AoD.

maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer
Indicates the maximum number of DL-PRS Resources per positioning frequency layer. Value 6 is only applicable to
FR1 bands.

maxNrOfDL-PRS-ResourcesAcrossAIlIFL-TRP-ResourceSet

Indicates the maximum number of DL-PRS Resources supported by UE across all frequency layers, TRPs and DL-
PRS Resource Sets.

fr1-Only: This is applicable for FR1 only band combinations;

fr2-Only: This is applicable for FR2 only band combinations;

fr1-FR2Mix: This is applicable for band combinations containing FR1 and FR2 bands. fr1 means for FR1 in FR1/FR2
mixed operation, and fr2 means for FR2 in FR1/FR2 mixed operation.

- NR-DL-PRS-ResourceSetID

The |E NR-DL-PRS-ResourceSetI D defines the identity of a DL-PRS Resource Set of a TRP.
-- ASNISTART
NR- DL- PRS- ResourceSet | D-r16 ::= | NTEGER (0. . nr MaxNunDL- PRS- Resour ceSet sPer TRP- 1- r 16)

-- ASN1ISTOP

- NR-DL-PRS-TRP-TEG-Info

The lE NR-DL-PRS-TRP-TEG-Info is used by the location server to provide the association information of DL-PRS
Resources with TRP Tx TEGs.

- - ASN1START
NR- DL- PRS- TRP- TEG | nfo-r17 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- DL- PRS- TRP- TEG | nf oPer Fr egLayer-r 17
NR- DL- PRS- TRP- TEG | nf oPer FreqLayer-r17 ::= SEQUENCE (S| ZE (1..nrMaxTRPsPer Freqg-r16)) OF
NR- DL- PRS- TRP- TEG- | nf oPer TRP-r 17
NR- DL- PRS- TRP- TEG | nf oPer TRP-r 17 ::= SEQUENCE {
dl -PRS- I D-r17 | NTEGER (0. . 255),
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal | D-r17 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
dl - PRS- TEG | nf 0Set -r 17 SEQUENCE (S| ZE(1. . nr MaxSet sPer Tr pPer Fr egLayer-r16)) OF
DL- PRS- TEG | nf oPer Resour ceSet -r 17,
Ll - . - .
nr- TRP- TXTEG- Ti mi ngErr or Margi n-r 17 TEG Ti mi ngError Margi n-r 17 OPTI ONAL  -- Need ON
1]
}
DL- PRS- TEG | nf oPer Resour ceSet -r 17 ::= SEQUENCE ( SI ZE(1..nr MaxResour cesPer Set-r16)) OF
DL- PRS- TEG | nf oEl enent -r 17
DL- PRS- TEG | nf oEl enent -r 17 :: = SEQUENCE {
dl -prs-trp-Tx-TEG | D-r 17 I NTEGER (0. . maxNunOf TRP- TXTEGs- 1-r 17) ,
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}
-- ASNLISTCP

NR-DL-PRS-TRP-TEG-Info field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the TRP Tx TEG information is provided.

nr-PhysCelllD

This field specifies the physical Cell-ID of the TRP for which the TRP Tx TEG information is provided, as defined in TS
38.331 [35].

nr-CellGloballD
This field specifies the NCGlI, the globally unique identity of a cell in NR, of the TRP for which the TRP Tx TEG
information is provided, as defined in TS 38.331 [35].

nr-ARFCN

This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

dI-PRS-TEG-InfoSet

This field specifies the TRP Tx TEG ID associated with the transmissions of each DL-PRS Resource of the TRP. The
dl-prs-trp-Tx-TEG-ID in dI-PRS-TEG-InfoSet is associated with the nr-DL-PRS-ResourcelD of NR-DL-PRS-Info using
the same structure and order.

nr-TRP-TXTEG-TimingErrorMargin
This field specifies the timing error margin value for all the TRP Tx TEGs contained within one NR-DL-PRS-TRP-TEG-
InfoPerTRP.

- NR-IntegrityRiskParameters

The |E NR-IntegrityRiskParameters is used by the location server to indicate the residual risksto UE.

-- ASNLISTART
NR- I ntegrityRi skParaneters-r18 ::= SEQUENCE {
nr - ProbOnset TRP- Faul t - r 18 | NTEGER (0. . 255),
nr- MeanTRP- Faul t Dur ati on-r 18 | NTEGER (1. .3600),
}
-- ASNISTOP

NR-IntegrityRiskParameters field descriptions

nr-ProbOnsetTRP-Fault

This field specifies the Probability of Onset of TRP Fault per Time Unit which is the probability of occurrence of TRP
error to exceed the error bound for more than the Time to Alert (TTA).

This field specifies the onset probability that the error exceeds a bound created using the minimum allowed inflation
factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin = norminv(irMaximum / 2), with irMaximum
as provided in IE nr-IntegrityServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of nr-ProbOnsetTRP-Fault and the range is 10-
102 10 1 per hour.

nr-MeanTRP-FaultDuration

This field specifies the Mean TRP Fault Duration which is the mean duration between when a TRP fault occurs, and
the user is alerted by IE NR-IntegrityServiceAlert (or the integrity violation is over).

Scale factor 1 s; range 1-3600 s.

- NR-IntegrityServiceAlert

The |E NR-IntegrityServiceAlert is used by the location server to indicate whether the corresponding assistance data can
be used for integrity related applications.

-- ASN1START
NR- I ntegrityServiceAlert-r18 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF
NR- TRP- | nt egri t yServi ceAl ert Per FreqgLayer-r 18
NR- TRP- I nt egri t yServi ceAl ert Per FreglLayer-r18 ::= SEQUENCE (S| ZE (1..nr MaxTRPsPer Freg-r16))

OF NR-TRP-IntegrityServiceAl ertEl ement-ri18
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NR- TRP- I ntegri tyServi ceAl ert El enent-r 18 ::= SEQUENCE {
dl -PRS-1D-r18 | NTEGER (0. . 255),
nr- PhysCel | | D-r 18 NR- PhysCel | | D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal | D-r18 NCG -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 18 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
rtd- DoNot Use-r 18 BOCLEAN OPTI ONAL, -- Need OR
trp-Locati onDoNot Use-r 18 BOOLEAN OPTI ONAL, -- Need OR
beam nf o- DoNot Use-r 18 BOOLEAN OPTI ONAL, -- Need OR
beamAnt ennal nf o- DoNot Use- r 18 BOOLEAN COPTI ONAL, -- Need OR

}

-- ASNLISTOP

NR-IntegrityServiceAlert field descriptions

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD

This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35]. The server should include this field if it considers that it is needed to resolve ambiguity in the TRP
indicated by nr-PhysCellID.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

rtd-DoNotUse
This field indicates whether the RTD info in IE NR-RTD-Info can be used for integrity related applications (FALSE) or
not (TRUE).

trp-LocationDoNotUse
This field indicates whether the TRP/ARP location in IE NR-TRP-LocationIinfo can be used for integrity related
applications (FALSE) or not (TRUE).

beamInfo-DoNotUse
This field indicates whether the spatial direction information in IE NR-DL-PRS-Beaminfo can be used for integrity
related applications (FALSE) or not (TRUE).

beamAntennalnfo-DoNotUse
This field indicates whether the beam antenna information in IE NR-TRP-BeamAntennalnfo can be used for integrity
related applications (FALSE) or not (TRUE).

- NR-IntegrityServiceParameters

The |E NR-IntegrityServiceParametersis used by the location server to provide the range of Integrity Risk (IR) for
which the integrity assistance data are valid.

-- ASN1START
NR- I ntegrityServiceParaneters-r18 ::= SEQUENCE {

ir-Mni mumr18 | NTEGER (0. . 255),

ir-Maxi mumr18 I NTEGER (0. .255),
}
-- ASNISTOP

NR-IntegrityServiceParameters field descriptions
ir-Minimum

This field specifies the Minimum Integrity Risk (IR) which is the minimum IR for which the error bounds provided in the
IEs NR-IntegrityRTD-InfoBounds, NR-IntegrityBeamInfoBounds, NR-IntegrityBeamPowerBounds, and NR-
IntegrityLocationBounds are valid.

The IR is calculated by P = 10~%%4" where n is the value of ir-Minimum and the range is 101%2 to 1.

ir-Maximum

This field specifies the Maximum Integrity Risk (IR) which is the maximum IR for which the error bounds provided in
the IEs NR-IntegrityRTD-InfoBounds, NR-IntegrityBeamInfoBounds, NR-IntegrityBeamPowerBounds, and NR-
IntegrityLocationBounds are valid.

The IR is calculated by P = 107%%4" where n is the value of ir-Maximum and the range is 10°2 to 1.
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- NR-On-Demand-DL-PRS-Configurations

The |E NR-On-Demand-DL-PRS-Configurations provides a set of possible DL-PRS configurations which can be
requested by the target device on-demand.

-- ASNLISTART
NR- On- Demand- DL- PRS- Confi gurati ons-r17 ::= SEQUENCE {
on- demand-dl - prs-configuration-list-ri7 SEQUENCE (S| ZE (1..nmax0D- DL- PRS- Configs-r17)) OF
On- Demand- DL- PRS- Confi guration-r17,
Ll - .
onDemandDL- PRS- Aggr egati onLi st-r18 SEQUENCE (Sl ZE (1.. nmaxOD- DL- PRS- Configs-r17)) OF
OnDemandDL- PRS- Aggr egati onl nfo-r18 OPTlI ONAL-- Need OR
11
}
On- Demand- DL- PRS- Confi guration-r17 ::= SEQUENCE {
dl -prs-configuration-id-ri7 DL- PRS- Confi guration-1D-r17,
nr - DL- PRS- Posi ti oni ngFrequencylLayer-r17 NR- DL- PRS- Posi t i oni ngFr equencyLayer-r 16,
nr- DL- PRS- | nf o-r 17 NR- DL- PRS- | nf o-r 16,
}
DL- PRS- Configuration-1Dr17 ::= SEQUENCE {
nr-dl -prs-configuration-id-r17 | NTEGER (1. . naxOD- DL- PRS- Confi gs-r17),
}
OnDemandDL- PRS- Aggr egati onl nfo-r18 ::= SEQUENCE (SIZE (2..3)) OF DL-PRS-Configuration-IDr17
-- ASNLISTOP

NR-On-Demand-DL-PRS-Configurations field descriptions

dl-prs-configuration-id
This field provides an identity for the On-Demand-DL-PRS-Configurations.

nr-DL-PRS-PositioningFrequencyLayer

This field, together with nr-DL-PRS-Info, provides the On-demand DL-PRS Configuration information.
Only the following fields in IE NR-DL-PRS-PositioningFrequencyLayer are applicable:
dI-PRS-ResourceBandwidth, dl-PRS-CombSizeN.

The target device shall ignore the remaining fields in IE NR-DL-PRS-PositioningFrequencyLayer.

nr-DL-PRS-Info

This field, together with nr-DL-PRS-PositioningFrequencyLayer, provides the On-demand DL-PRS Configuration
information. Only the following fields in IE NR-DL-PRS-Info are applicable:

DL-PRS periodicity in dI-PRS-Periodicity-and-ResourceSetSlotOffset, dl-PRS-ResourceRepetitionFactor, dl-PRS-
NumSymbols, comb-size in dI-PRS-CombSizeN-AndReOffset, dI-PRS-QCL-Info.

The target device shall ignore the remaining fields in IE NR-DL-PRS-Info.

onDemandDL-PRS-AggregationList
This field indicates the 2 or 3 DL-PRS-Configuration-ID's whose corresponding On-Demand-DL-PRS-Configurations
are available for DL-PRS aggregation.

- NR-On-Demand-DL-PRS-Information

The IE NR-On-Demand-DL-PRS-Information defines the requested on-demand DL-PRS.

- - ASNISTART
NR- On- Demand- DL- PRS- | nfor mati on-r17 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF
NR- On- Demand- DL- PRS- Per Fr eqLayer -r 17
NR- On- Denmand- DL- PRS- Per Fr eqLayer-r 17 ::= SEQUENCE {
dl - prs- FrequencyRangeReq-r 17 ENUMERATED { fr1, fr2, ...},

dl - prs- Resour ceSet Peri odi ci t yReq-r 17 ENUMERATED { p4, p5, p8, pl0, pl6, p20, p32, p40,
p64, p80, pl60, p320, p640, pl1l280, p2560,
p5120, pl10240, p20480, p40960, p81920, ...,
p128-v1760, p256-v1760, p512-v1760}

OPTI ONAL,
dl - prs- Resour ceBandw dt hReq-r 17 | NTEGER (1..63) OPTI ONAL,
dl - prs- Resour ceRepeti ti onFactorReq-r17 ENUMERATED {n2, n4, n6, n8, nl6, n32, ...}

OPTI ONAL,
dl - prs- NunSynbol sReq-r 17 ENUMERATED {n2, n4, n6, nl2, ..., nl-v1800} OPTI ONAL,
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dl - prs- ConbSi zeN- Req-r 17 ENUMERATED {n2, n4, n6, nl12, ...} CPTI ONAL,
dl - prs- QCL- I nf ormati onReqTRPI i st-r17 DL- PRS- QCL- | nf or nat i onReqTRPI i st-r 17 OPTI ONAL,
}
DL- PRS- QCL- | nf or mat i onReqTRPI i st-r17 ::= SEQUENCE (S| ZE (1..nr MaxTRPsPer Freqg-r16)) OF
DL- PRS- QCL- | nf or nat i onReqPer TRP-r 17
DL- PRS- QCL- | nf or mat i onReqPer TRP-r 17 :: = SEQUENCE {
dl -PRS-I D-r17 I NTEGER (0. .255),
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL,
nr-Cel | d obal | D-r17 NCGE -r 15 OPTI ONAL,
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 OPTI ONAL,
dl - prs- QCL- I nf or mati onReqSet -r 17 SEQUENCE (Sl ZE (1..nr MaxSet sPer Tr pPer FregLayer-r16)) OF
DL- PRS- QCL- | nf oReq-r 17,
}
DL- PRS- QCL- | nfoReq-r 17 ::= SEQUENCE {
nr - DL- PRS- Resour ceSet | D-r 17 NR- DL- PRS- Resour ceSet | D-r 16,
dl - prs- QCL- | nf or mati onReqg-r 17 CHA CE {
dl - prs- QCL- | nf oRecPer Resour ceSet -r 17 DL- PRS- QCL- | nf 0-r 16,
dl - prs- QCL- | nf o-request ed-r 17 NULL
[
dl - prs- QCL- | nf oRecPer Resource-r17  SEQUENCE (S| ZE (1..nrMaxResourcesPerSet-r16)) OF
DL- PRS- QCL- I nfo-r 16 OPTI ONAL
11
}

-- ASN1ISTOP

NR-On-Demand-DL-PRS-Information field descriptions

dl-prs-FrequencyRangeReq
This field specifies the frequency range for which the on-demand DL-PRS is requested.

dl-prs-ResourceSetPeriodicityReq

This field specifies the requested periodicity of the DL-PRS Resource Set in slots. The periodicity depends on the
subcarrier spacing (SCS) and takes values 2#{4, 5,8, 10, 16, 20, 32,40, 64, 80, 160, 320, 640, 1280, 2560,5120, 10240}
slots, where u = 0,1, 2,3 for SCS of 15, 30, 60 and 120 kHz respectively. u refers to the SCS of SSB of target device's
current primary cell.

dl-prs-ResourceBandwidthReq

This field specifies the requested number of PRBs allocated for the DL-PRS Resource (allocated DL-PRS bandwidth)
in multiples of 4 PRBs. Integer value 1 corresponds to 24 PRBs, value 2 corresponds to 28 PRBs, value 3
corresponds to 32 PRBs and so on.

dl-prs-ResourceRepetitionFactorReq
This field specifies the requested DL-PRS Resource repetition. Enumerated values n2, n4, n6, n8, n16, n32
correspond to 2, 4, 6, 8, 16, 32 resource repetitions, respectively.

dl-prs-NumSymbolsReq
This field specifies the requested number of symbols per DL-PRS Resource within a slot.

dl-prs-CombSizeN-Req
This field specifies the requested Resource Element spacing in each symbol of the DL-PRS Resource.

dl-prs-QCL-InformationReqTRPIist
This field specifies the recommended or requested QCL indication with other DL reference signals.
- dI-PRS-ID indicates the DL-PRS ID of the TRP for which the QCL information is recommended.
- nr-PhysCellID indicates the physical Cell-ID of the TRP for which the QCL information is recommended, as
defined in TS 38.331 [35].
- nr-CellGloballD indicates the NCGI, the globally unique identity of a cell in NR, of the TRP for which the QCL
information is recommended, as defined in TS 38.331 [35].
- nr-ARFCN indicates the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID.
- dl-prs-QCL-InformationReqSet indicates the recommended QCL information per DL-PRS Resource Set.
- nr-DL-PRS-ResourceSetID indicates the DL-PRS Resource Set ID for which the QCL information is
recommended.
- dl-prs-QCL-InformationReq
- dl-prs-QCL-InfoRecPerResourceSet indicates a single recommended QCL source for the DL-PRS
Resource Set.
- dl-prs-QCL-Info-requested indicates that the UE requests to provide the QCL information in the
assistance data.
- dl-prs-QCL-InfoRecPerResource indicates a list of recommended QCL sources for the DL-PRS Resource
Set. If this field is present, the dl-prs-QCL-InformationReg shall be ignored by the receiver.
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- NR-On-Demand-DL-PRS-Request

The IE NR-On-Demand-DL-PRS-Request is used by the target device to request on-demand DL-PRS from alocation
server.

-- ASNLSTART
NR- On- Dermand- DL- PRS- Request -r 17 :: = SEQUENCE {
dl -prs-StartTi me-and-Durati on-r17 DL- PRS- St art Ti me- and- Dur ati on-r 17 OPTI ONAL,
nr - on- demand- DL- PRS- | nf or mati on-r 17 NR- On- Demand- DL- PRS- | nf or mati on-r 17 OPTI ONAL,
dl -prs-configuration-id-PreflList-ri7 SEQUENCE (S| ZE (1..nmaxOD- DL- PRS- Configs-r17)) OF
DL- PRS- Confi guration-1D-r17 OPTI ONAL,
[[
dl - PRS- Aggr egati onl D- Pref Li st-r18 SEQUENCE (Sl ZE (1.. nmaxOD- DL- PRS- Configs-r17)) OF
| NTEGER (1.. naxOD- DL- PRS- Confi gs-r17)
OPTI ONAL,

nr - OnDemandDL- PRS- Aggr egat i onReqLi st-r 18 SEQUENCE (Sl ZE (1.. maxOD- DL- PRS- Configs-r17)) OF
NR- OnDenandDL- PRS- Aggr egat i onReqEl enent -r 18

OPTI ONAL
11
}
DL- PRS- St art Ti ne- and- Durati on-r17 ::= SEQUENCE {
dl -prs-start-tinme-ri17 | NTEGER (1..1024) CPTI ONAL,
dl -prs-duration-r17 SEQUENCE {
seconds-r17 | NTEGER (0. .59) OPTI ONAL,
m nut es-r 17 | NTEGER (0. .59) OPTI ONAL,
hours-r17 | NTEGER (0. . 23) OPTI ONAL,
y OPTI ONAL,
}
NR- OnDenmandDL- PRS- Aggr egat i onReqEl ement - r 18 :: = SEQUENCE (SI ZE (2..3)) OF

| NTEGER (1. . nr MaxFreqlLayer s-r 16)

-- ASNISTOP

NR-On-Demand-DL-PRS-Request field descriptions
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dl-prs-StartTime-and-Duration
This field specifies the requested start time and duration for the on-demand DL-PRS and comprises the following
subfields:
- dl-prs-start-time specifies the desired start time for the requested DL-PRS. It indicates the time in seconds
from the time the |E NR-On-Demand-DL-PRS-Request was received.
- dl-prs-duration specifies the desired duration of the requested DL-PRS. The desired duration is the sum of the
seconds, minutes, hours fields. If this field is included, at least one of the seconds, minutes, hours fields shall
be present.

nr-on-demand-DL-PRS-Information
This field specifies the on-demand DL-PRS configuration information requested by the target device.

NOTE: If the network provided predefined on-demand DL-PRS configurations (NR-On-Demand-DL-PRS-
Configurations), the target device can only request explicit parameters (nr-on-demand-DL-PRS-Information)
within the scope of those configurations.

dl-prs-configuration-id-PrefList

This field specifies the on-demand DL-PRS configuration associated with DL-PRS-Configuration-ID in IE NR-On-
Demand-DL-PRS-Configurations the target device wishes to obtain in the order of preference. The first DL-PRS-
Configuration-ID in the list is the most preferred configuration, the second DL-PRS-Configuration-ID the second most
preferred, etc.

dI-PRS-AggregationID-PrefList

This field specifies the on-demand DL-PRS aggregated configuration associated with onDemandDL-PRS-
AggregationList in IE NR-On-Demand-DL-PRS-Configurations the target device wishes to obtain in the order of
preference. The first integer value in the list is the most preferred aggregated configuration; the second integer value
in the list is the second most preferred, etc. The integer value corresponds to the entry in the field onDemandDL-PRS-
AggregationList in IE NR-On-Demand-DL-PRS-Configurations.

nr-OnDemandDL-PRS-AggregationReqList

This field specifies the aggregated on-demand DL-PRS configuration information requested by the target device in the
order of preference. The first NR-OnDemandDL-PRS-AggregationRegElement in the list is the most preferred
aggregated configuration; the second element in the list is the second most preferred, etc. The integer value in NR-
OnDemandDL-PRS-AggregationReqElement corresponds to the entry in the IE NR-On-Demand-DL-PRS-Information.

- NR-On-Demand-DL-PRS-Configurations-Selected-IndexList

The IE NR-On-Demand-DL-PRS-Configurations-Sel ected-IndexList is used by the location server to provide the
selected available on-demand DL-PRS configurations to the target device.

In the case of available on-demand DL-PRS configurations for multiple NR positioning methods are provided, the NR-
On-Demand-DL-PRS-Configurations shall be present in only one of NR-Multi-RTT-ProvideAssistanceData, NR-DL-
AoD-ProvideAssistanceData, or NR-DL-TDOA-ProvideAssistanceData.

-- ASNLISTART
NR- On- Demand- DL- PRS- Conf i gur ati ons- Sel ect ed- | ndexLi st-r17 ::=
SEQUENCE (Sl ZE (1..maxOD- DL- PRS- Confi gs-r17)) OF
DL- PRS- Confi guration-1D-r17

-- ASN1ISTOP

- NR-On-Demand-DL-PRS-Support

The |E NR-On-Demand-DL-PRS-Support defines the target device's on-demand DL-PRS capabilities.

-- ASN1START
NR- On- Denmand- DL- PRS- Support-r17 ::= SEQUENCE {
nr - on- demand- DL- PRS- | nf or mat i onSup-r 17 ENUMERATED { supported } OPTI ONAL,
nr - on- demand- DL- PRS- Conf i gurati onsSup-r 17 ENUMERATED { supported } CPTI ONAL,
}
-- ASNISTOP

NR-On-Demand-DL-PRS-Support field descriptions

nr-on-demand-DL-PRS-InformationSup
This field, if present, indicates that the target device supports the IE NR-On-Demand-DL-PRS-Information in IE NR-
On-Demand-DL-PRS-Request.
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NR-On-Demand-DL-PRS-Support field descriptions

nr-on-demand-DL-PRS-ConfigurationsSup
This field, if present, specifies that the target device supports the dl-prs-configuration-id-PrefList in IE NR-On-Demand-
DL-PRS-Request.

- NR-PeriodicAssistData

The IE NR-PeriodicAssistData is used by the location server to provide control parameters for a periodic assistance data
delivery session (e.g., interval and duration) to the target device for UE-based carrier phase positioning.

NOTE: Omission of aparticular assistance datatype field in |[E NR-PeriodicAssistData means that the location
server does not provide this assistance data type in a data transaction of a periodic assistance data delivery
session, as described in clauses 5.2.1a and 5.2.2a. Inclusion of no assistance datatype fieldsin IE NR-
PeriodicAssistData means that a periodic assistance data delivery session is terminated.

-- ASNLISTART
NR- Peri odi cAssi st Data-r 18 ::= SEQUENCE {
nr - Peri odi cPRU- DL- | nfo-r18 NR- Per i odi cCont r ol Param r 18 CPTI ONAL, -- Need ON
;i C
-- ASNLISTOP

- NR-PeriodicAssistDataReq

The |E NR-PeriodicAssistDataReq is used by the target device to request periodic assistance data delivery from a
location server.

-- ASNLISTART
NR- Peri odi cAssi st Dat aReq-r 18 :: = SEQUENCE {

nr - Peri odi cPRU- DL- | nf oReq-r 18 NR- Per i odi cCont r ol Param r 18 OPTI ONAL, -- Cond pPRU
}
-- ASN1ISTOP

Conditional presence Explanation

pPRU The field is mandatory present if the target device requests periodic nr-PRU-DL-Info;
otherwise it is not present.

- NR-PeriodicControlParam

The |E NR-PeriodicControlParam is used to specify control parameters for a periodic assistance data delivery.

-- ASNLISTART
NR- Per i odi cCont rol Paramr 18 ::= SEQUENCE {
del i ver yAmount - r 18 | NTEGER (1..32),
deliverylnterval -r18 | NTEGER (4. .81920),
}
-- ASNISTOP

NR-PeriodicControlParam field descriptions

deliveryAmount

This field specifies the number of periodic assistance data deliveries. Integer values N=1...31 correspond to an
amount of 2N, Integer value N=32 indicates an 'infinite/indefinite’ amount, which means that the assistance data
delivery should continue until a LPP Abort message is received.

deliveryinterval
This field specifies the interval between assistance data deliveries in milliseconds.
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- NR-PositionCalculationAssistance

The IE NR-PositionCal culationAssistance is used by the location server to provide assistance data including integrity
information to enable UE-based downlink positioning.

- - ASNISTART
NR- Posi ti onCal cul ati onAssi stance-r16 ::= SEQUENCE {
nr- TRP- Locat i onl nfo-r 16 NR- TRP- Locat i onl nf o-r 16 COPTI ONAL, -- Need ON
nr - DL- PRS- Beanl nf o-r 16 NR- DL- PRS- Beanl nf o-r 16 OPTI ONAL, -- Need ON
nr-RTD- I nfo-r16 NR- RTD- | nf o-r 16 OPTI ONAL, -- Need ON
[
nr - TRP- BeamAnt ennal nf o-r 17 NR- TRP- BeamAnt ennal nf o-r 17 COPTI ONAL, -- Need ON
nr - DL- PRS- Expect ed- LOS- NLCS- Assi st ance-r 17
NR- DL- PRS- Expect edLOS- NLOS- Assi st ance-r 17
OPTI ONAL, -- Need ON
nr- DL- PRS- TRP- TEG | nf o-r 17 NR- DL- PRS- TRP- TEG | nf 0-r 17 OPTI ONAL -- Need ON
11,
[l
nr-lntegrityServi ceParaneters-r18 NR- I nt egrityServi ceParanet ers-r 18 CPTI ONAL, -- Need OR
nr-lntegrityServiceAl ert-r18 NR-I ntegrityServiceAl ert-ri18 CPTI ONAL, -- Need OR
nr-lntegrityRi skParaneters-r18 NR- I ntegrityRi skParaneters-r18 OPTI ONAL, -- Need OR
nr-1ntegrityParanetersTRP- Locati onl nfo-r18
NR- | nt egri t yPar anet er sTRP- Locat i onl nf o-r 18
OPTI ONAL, -- Cond Integrityl
nr-1ntegrityParanet ersDL- PRS- Beam nf o-r 18
NR- | nt egri t yPar anet er sDL- PRS- Beaml nf o-r 18
OPTI ONAL, -- Cond Integrity2
nr-1ntegrityParanetersRTD- | nfo-r18
NR- | nt egri t yPar anet er sRTD- | nf o-r 18
OPTI ONAL, -- Cond Integrity3
nr-1ntegrityParanet er STRP- BeamAnt ennal nf o-r 18
NR- | nt egri t yPar anet er sTRP- BeamAnt ennal nf o-r 18
OPTI ONAL, -- Cond Integrity4
nr - PRU- DL- | nf 0-r 18 NR- PRU- DL- | nf o-r 18 OPTI ONAL -- Need ON
11
}
NR- | nt egri t yPar anet er sTRP- Locat i onl nfo-r18 ::= SEQUENCE {
trp-ErrorCorrel ati onTi ne-r 18 | NTEGER( 0. . 255) OPTI ONAL, -- Need ON
dl - PRS- Resour ceSet ARP-Error Correl ationTi me-r18 | NTEGER(O. . 255) OPTI ONAL, -- Need ON
dl - PRS- Resour ceARP-Error Correl ati onTi me-r 18 I NTEGER( 0. . 255) OPTI ONAL, -- Need ON
}
NR- | nt egri t yPar anet er sDL- PRS- Beam nf o-r 18 :: = SEQUENCE {
dl - PRS- Beanl nf oError Correl ati onTi me-r 18 I NTEGER (0. . 255),
}
NR- I nt egri t yPar anet er sRTD- I nf o-r 18 :: = SEQUENCE {
rtd-ErrorCorrelationTi me-r18 | NTEGER (0. . 255),
}
NR- | nt egri t yPar anet er sTRP- BeamAnt ennal nf o-r 18 :: = SEQUENCE {
t r p- BeamAnt ennal nf oError Correl ati onTi me-r 18 I NTEGER (0. .255),
}
-- ASN1ISTOP
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Conditional presence Explanation

Integrityl The field is optionally present, need OR, if nr-TRP-LocationInfo is present and nr-
Integrity TRP-LocationBounds is present in IE NR-TRP-LocationInfo; otherwise it is not
present.

Integrity2 The field is optionally present, need OR, if nr-DL-PRS-Beaminfo is present and nr-
IntegrityBeamInfoBounds is present in IE NR-DL-PRS-BeamInfo; otherwise it is not
present.

Integrity3 The field is optionally present, need OR, if nr-RTD-Info is present and nr-IntegrityRTD-
InfoBounds is present in IE NR-RTD-Info; otherwise it is not present.

Integrity4 The field is optionally present, need OR, if nr-TRP-BeamAntennalnfo is present and nr-
IntegrityBeamPowerBounds is present in IE NR-TRP-BeamAntennalnfo; otherwise it is
not present.
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NR-PositionCalculationAssistance field descriptions

nr-TRP-LocationInfo
This field provides the location coordinates of the TRPs and location coordinates of antenna reference points for DL-
PRS Resource Set(s) and DL-PRS Resources of the TRPs.

nr-DL-PRS-BeamInfo
This field provides the spatial directions of DL-PRS Resources for TRPs.

nr-RTD-Info
This field provides the time synchronization information between the reference TRP and neighbour TRPs.

nr-TRP-BeamAntennalnfo
This field provides the relative DL-PRS Resource power between DL-PRS Resources per angle per TRP.

nr-DL-PRS-ExpectedLOS-NLOS-Assistance
This field provides the expected likelihood of a LOS propagation path from a TRP to the target device. The information
is provided per TRP or per DL-PRS Resource.

nr-DL-PRS-TRP-TEG-Info
This field provides the TRP Tx TEG ID associated with the transmission of each DL-PRS Resource of the TRP.

nr-IntegrityServiceParameters
This field specifies the range of Integrity Risk (IR) for which the integrity assistance data are valid.

nr-IntegrityServiceAlert
This field indicates whether the corresponding assistance data can be used for integrity related applications.

trp-ErrorCorrelationTime
This field specifies the TRP Error Correlation Time which is the upper bound of the correlation time of the TRP error.
The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

dI-PRS-ResourceSetARP-ErrorCorrelationTime
This field, if present, specifies the DL-PRS Resource Set ARP Error Correlation Time which is the upper bound of the
correlation time of the DL-PRS Resource Set ARP error. The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.

dI-PRS-ResourceARP-ErrorCorrelationTime
This field, if present, specifies the DL-PRS Resource ARP Error Correlation Time which is the upper bound of the
correlation time of the DL-PRS Resource ARP error. The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

rtd-ErrorCorrelationTime
This field specifies the inter-TRP synchronization error Correlation Time which is the upper bound of the correlation
time of the inter-TRP synchronization error. The correlation time is calculated using:

104, 1<i<180
t= { 1800+ 100(i — 180), 180 < i < 234 [s]
7200 + 1000(i — 234), 234<i

Where i is the value given by rtdErrorCorrelationTime. Range is 1-28,200 s.

dI-PRS-BeamInfoErrorCorrelationTime
This field specifies the Beam Boresight Direction Angle Error Correlation Time which is the upper bound of the
correlation time of the DL-PRS Resource angle error. The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.

trp-BeamAntennalnfoErrorCorrelationTime

This field specifies the Mean Beam Power Error Correlation Time which is the upper bound of the correlation time of
the mean beam power error.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.

nr-PRU-DL-Info
This field provides the measurements reported by a PRU to the target UE.
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- NR-PRU-DL-Info

The |IE NR-PRU-DL-Info is used by the location server to provide the carrier phase measurements with associated
measurements and additional information reported by a PRU for UE-based DL-TDOA to atarget UE.

-- ASNLISTART
NR- PRU- DL- | nf 0-r 18 ::= SEQUENCE {
nr- PRU- Locat i onl nfo-r18 Locat i onCoor di nat es OPTI ONAL, -- Need ON
nr - PRU- DL- TDOA- Meas| nf o-r 18 NR- DL- TDOA- Si gnal Measur enent | nf or nat i on-r 16
OPTI ONAL, -- Need ON
nr - PRU- DL- AoD- Measl nf o-r 18 NR- DL- AoD- Si gnal Measur enent | nf or nat i on-r 16
OPTI ONAL, -- Need ON
nr - PRU- RSCP- Meas| nf o-r 18 NR- PRU- RSCP- Measur enent | nf or nat i on-r 18
OPTI ONAL, -- Need ON
}
NR- PRU- RSCP- Measur enent | nformati on-r18 ::= SEQUENCE (Sl ZE(1..nr MaxTRPs-r16)) OF
NR- PRU- RSCP- MeasEl enent -r 18
NR- PRU- RSCP- MeasEl enent-r 18 :: = SEQUENCE {
dl -PRS- I D-r18 I NTEGER (0. .255),
nr-PhysCel | | D-r18 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel |l dobal |l D-r18 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 18 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
nr - DL- PRS- Resour cel D-r 18 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL, -- Need ON
nr - DL- PRS- Resour ceSet | D-r 18 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL, -- Need ON
nr-Ti meSt anp-r 18 NR- Ti neSt anp-r 16,
nr-1os-nlos-1ndicator-r18 CHO CE {
per TRP LOS- NLOS- | ndi cator-r 17,
per Resour ce LCS- NLOS- | ndi cator-r 17
} OPTIONAL, -- Need ON
nr - RSCP-r 18 | NTEGER (0. .3599) OPTI ONAL, -- Need ON
nr - DL- PRS- RSRP- Resul t-r 18 | NTEGER (0. .126) OPTI ONAL, -- Need ON
nr- DL- PRS- Fi r st Pat hRSRP- Resul t-r18 | NTEGER (0. . 126) OPTI ONAL, -- Need ON
nr- PhaseQual i ty-r18 NR- PhaseQual i ty-r 18 OPTI ONAL, -- Need ON
nr - PRU- RSCP- AddSanpl eMeasur enent s-r18  SEQUENCE (S| ZE (1..nrNunOf Sanpl es-1-r18 )) OF
NR- RSCP- Addi t i onal Measur enent s-r 18 OPTI ONAL, -- Need ON
nr - PRU- RSRP- AddSanpl eMeasur ement s-r 18 SEQUENCE ( SI ZE (1. .nrNunOf Sanpl es-1-r18)) OF
| NTEGER (0. .61) OPTI ONAL, -- Need ON
nr - PRU- Fi r st Pat hRSRP- Resul t Di f f - AddSanpl eMeasur enent s-r 18
SEQUENCE (S| ZE (1..nrNunf Sanpl es-1-r18 )) OF | NTEGER (0. . 61)
OPTI ONAL, -- Need ON
nr - PRU- RSCP- Addi t i onal Measur enment s-r 18
NR- PRU- RSCP- Addi t i onal Measur enents-r18 OPTI ONAL, -- Need ON
}
NR- PRU- RSCP- Addi t i onal Measur enents-r18 ::= SEQUENCE (SIZE (1..3)) OF
NR- PRU- RSCP- Addi t i onal Measur enent El enent -r 18
NR- PRU- RSCP- Addi ti onal Measur emrent El ement - r 18 :: = SEQUENCE {
nr - DL- PRS- Resour cel D-r 18 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL, -- Need ON
nr - DL- PRS- Resour ceSet | D-r 18 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL, -- Need ON
nr-DL- PRS- RSRP- Resul t Di ff-r18 | NTEGER (0. .61) OPTI ONAL, -- Need ON
nr- DL- PRS- Fi r st Pat hRSRP- Resul t Di ff-r18 | NTEGER (0. . 61) OPTI ONAL, -- Need ON
nr - PRU- RSCP- Addi ti onal Measur enent sLi st-r18 SEQUENCE (SI ZE (1..nr NumOf Sanpl es-r18 )) OF
NR- RSCP- Addi t i onal Measur enent s-r 18 OPTI ONAL, -- Need ON
nr- PRU- RSRPDI f f - Addi ti onal Measur enent sLi st-r18 SEQUENCE (S| ZE (1..nrNunOf Sanpl es-r18 )) OF
| NTEGER (0. .61) OPTI ONAL, -- Need ON
nr- PRU- Fi r st Pat hRSRP- Resul t Di f f - Addi ti onal Measur enent sLi st-r18
SEQUENCE (S| ZE (1..nrNunf Sanpl es-r18 )) OF | NTEGER (0. . 61) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
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NR-PRU-DL-Info field descriptions

nr-PRU-LocationInfo
This field provides the location coordinates of the PRU.

nr-PRU-DL-TDOA-MeasInfo
This field specifies the list of carrier phase measurement RSCPD together with the other measurement information in
DL-TDOA by the PRU.

nr-PRU-DL-AoD-MeasInfo
This field specifies the list of other measurement information in DL-AoD by the PRU.

nr-PRU-RSCP-MeasInfo
This field specifies the list of carrier phase measurement RSCP measured by the PRU, together with DL-PRS RSRP,
and/or DL-PRS RSRPP measurement(s) associated with the RSCP measurements.

- NR-RTD-Info

The |E NR-RTD-Info is used by the location server to provide time synchronization information between a reference
TRP and alist of neighbour TRPs together with integrity information.

-- ASNLISTART
NR- RTD- I nfo-r16 ::= SEQUENCE {
ref erenceTRP- RTD- | nf o-r 16 Ref er enceTRP- RTD- | nf o-r 16,
rtd-1nfolist-rl16 RTD- | nf oLi st -r 16,
}
Ref erenceTRP- RTD- I nfo-r 16 ::= SEQUENCE {
dl - PRS- | D- Ref -r 16 I NTEGER (0. .255),
nr - PhysCel | | D- Ref - r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal | D-Ref-r16 NCGE -r 15 OPTI ONAL, -- Need ON
nr - ARFCN- Ref - r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
ref Ti me-r 16 CHO CE {
syst enfr ameNunber - r 16 BI T STRING (SI ZE (10)),
utc-ri16 UTCTi ne,
F
rtd- Ref Qual ity-r16 NR- Ti mi ngQual i ty-r16 COPTI ONAL, -- Need ON
}
RTD- I nfolList-r16 ::= SEQUENCE (S| ZE (1..nrMaxFreglLayers-r16)) OF RTD- I nfoli st Per FreglLayer-r 16
RTD- | nf oLi st Per FreqgLayer-r16 ::= SEQUENCE (S| ZE(1..nr MaxTRPsPer Freq-r16)) OF RTD- | nf oEl enent-r 16
RTD- | nf oEl enent -r 16 :: = SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cel | d obal | D-r 16 NCG -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
subframeC fset-r 16 | NTEGER (0. .1966079),
rtd-Quality-r16 NR- Ti mi ngQual i ty-r 16,
[ _ _
nr-IntegrityRTD | nfoBounds-r18 NR-IntegrityRTD | nfoBounds-r18 OPTI ONAL -- Need OR
11
}
NR- I nt egri t yRTD- | nf oBounds-r 18 ::= SEQUENCE {
resol ution-r18 ENUMERATED {ndot 1, ni, nl0O, nB80, ...},
meanRTD-r 18 I NTEGER (0. .255),
st dDevRTD-r 18 I NTEGER (0. .31),
}
-- ASNLISTOP
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NR-RTD-Info field descriptions

referenceTRP-RTD-Info
This field defines the reference TRP for the RTD and comprises the following sub-fields:
- dI-PRS-ID-Ref: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to
uniquely identify a DL-PRS Resource, and is associated to the reference TRP.
- nr-PhyscCellld-Ref: This field specifies the physical cell identity of the reference TRP.
- nr-CellGloballd-Ref: This field specifies the NCGI, the globally unique identity of a cell in NR, of the reference
TRP.
- nr-ARFCN-Ref: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47])
corresponding to nr-PhysCellID.
- refTime: This field specifies the reference time at which the rtd-InfoList is valid. The systemFrameNumber
choice refers to the SFN of the reference TRP.
- rtd-RefQuality: This field specifies the quality of the timing of reference TRP, used to determine the RTD
values provided in rtd-InfoList.

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP for which the
RTD-InfoElement is applicable.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP for which the RTD-InfoElement is applicable, as
defined in TS 38.331 [35].

nr-CellGloballD

This field specifies the NCGlI, the globally unique identity of a cell in NR, of the associated TRP for which the RTD-
InfoElement is applicable, as defined in TS 38.331 [35]. The server should include this field if it considers that it is
needed to resolve ambiguity in the TRP indicated by nr-PhysCellID.

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD for which the RTD-InfoElement is applicable.

subframeOffset
This field specifies the subframe boundary offset at the TRP antenna location between the reference TRP and this

neighbour TRP in time units T, :]/(Afmax \F ) where Af,, = 480-10% Hz and N; =4096 (TS 38.211 [41]).
The offset is counted from the beginning of a subframe #0 of the reference TRP to the beginning of the closest

subsequent subframe of this neighbour TRP.
Scale factor 1 Tc.

rtd-Quality
This field specifies the quality of the RTD.

nr-IntegrityRTD-InfoBounds
This field specifies an overbounding model that bounds the inter-TRP synchronization error between reference TRP
and this TRP. This field comprises the following sub-fields:

- resolution: The resolution is used in the meanRTD and stdDevRTD. The enumerated values mdotl, m1, m10,
m30 correspond to 0.1, 1, 10, 30 metres, respectively.

- meanRTD: This field specifies the mean inter-TRP synchronization error bound which is the mean value for an
overbounding model that bounds the inter-TRP synchronization error. The bound is meanRTD + K *
stdDevRTD and shall be so that the probability of it to be exceeded shall be lower than IRallocation for ir-
Minimum < [Rallocation < ir-Maximum, where K = norminv(IRallocation / 2) and ir-Minimum, ir-Maximum as
provided in IE NR-IntegrityServiceParameters. This IRallocation is a fraction of the Target Integrity Risk that
represents the integrity risk budget available.

- stdDevRTD: This field specifies the standard deviation inter-TRP synchronization error bound which is the
standard deviation for an overbounding model that bounds the inter-TRP synchronization error.

— NR-SelectedDL-PRS-IndexList

The IE NR-SelectedDL-PRS-IndexList is used by the location server to provide the selected DL-PRS Resource of nr-
DL-PRS-AssistanceDatal ist to the target device.

In the case of assistance data for multiple NR positioning methods are provided, the |E NR-DL-PRS-AssistanceData
shall be present in only one of NR-Multi-RTT-ProvideAssi stanceData, NR-DL-AoD-ProvideAssistanceData, or NR-DL-
TDOA-ProvideAssistanceData.

-- ASNISTART

NR- Sel ect edDL- PRS- | ndexLi st-r16 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- Sel ect edDL- PRS- Per Freq-r 16

NR- Sel ect edDL- PRS- Per Freqg-r 16 ::= SEQUENCE {

nr - Sel ect edDL- PRS- Fr equencylLayer | ndex-r 16 | NTEGER (0. . nr MaxFreqlLayers-1-r16),
nr - Sel ect edDL- PRS- | ndexLi st Per Freq-r 16 SEQUENCE (S| ZE (1..nrMaxTRPsPer Freg-r16)) OF
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NR- Sel ect edDL- PRS- | ndexPer TRP-r 16

OPTI ONAL, --Need OP
}
NR- Sel ect edDL- PRS- | ndexPer TRP-r 16 ::= SEQUENCE {
nr - Sel ect edTRP- | ndex-r 16 | NTEGER (0. . nr MaxTRPsPer Freqg- 1-r 16) ,
dl - Sel ect edPRS- Resour ceSet | ndexLi st-r 16 SEQUENCE (S| ZE (1..nr MaxSet sPer Tr pPer Fr egLayer - r 16) )
OF DL- Sel ect edPRS- Resour ceSet | ndex-r 16
OPTI ONAL, --Need OP
}
DL- Sel ect edPRS- Resour ceSet | ndex-r 16 ::= SEQUENCE {
nr - DL- Sel ect edPRS- Resour ceSet | ndex-r 16 I NTEGER (0. . nr MaxSet sPer Tr pPer Fr eqLayer - 1-r 16) ,
dl - Sel ect edPRS- Resour cel ndexLi st-r16 SEQUENCE (S| ZE (1..nr MaxResour cesPer Set-r16)) OF
DL- Sel ect edPRS- Resour cel ndex-r 16
OPTI ONAL --Need OP
}
DL- Sel ect edPRS- Resour cel ndex-r 16 ::= SEQUENCE {
nr - DL- Sel ect edPRS- Resour cel dl ndex-r 16 I NTEGER (0. .nr MaxNunDL- PRS- Resour cesPer Set - 1-r 16) ,
}

-- ASNISTOP

NR-SelectedDL-PRS-IndexList field descriptions

nr-SelectedDL-PRS-FrequencylLayerindex

This field indicates the frequency layer provided in IE NR-DL-PRS-AssistanceData. Value 0 corresponds to the first
frequency layer provided in nr-DL-PRS-AssistanceDatalList in IE NR-DL-PRS-AssistanceData, value 1 to the second
frequency layer in nr-DL-PRS-AssistanceDatal.ist, and so on.

nr-SelectedDL-PRS-IndexListPerFreq
This field provides the list of addressed TRPs of the selected frequency layer. If this field is absent, all DL-PRS
Resources of all TRPs of the indicated frequency layer are addressed.

nr-SelectedTRP-Index

This field indicates the addressed TRP of the selected frequency layer. Value 0 corresponds to the first entry in nr-DL-
PRS-AssistanceDataPerFreq provided in IE NR-DL-PRS-AssistanceData, value 1 corresponds to the second entry in
nr-DL-PRS-AssistanceDataPerFreq, and so on.

dl-SelectedPRS-ResourceSetindexList
This field provides the list of addressed DL-PRS Resource Sets of the selected TRPs of the selected frequency layer.
If this field is absent, all DL-PRS Resource Sets and Resources of the indicated TRP are addressed.

nr-DL-SelectedPRS-ResourceSetindex

This field indicates the addressed DL-PRS Resource Set of the selected TRP of the selected frequency layer. Value 0
corresponds to the first entry in nr-DL-PRS-ResourceSetList in IE NR-DL-PRS-Info provided in IE NR-DL-PRS-
AssistanceData. Value 1 corresponds to the second entry in the nr-DL-PRS-ResourceSetList in IE NR-DL-PRS-Info.

dl-SelectedPRS-ResourcelndexList

This field provides the list of addressed DL-PRS Resources of the selected DL-PRS Resource Set of the selected
TRP of the selected frequency layer. If this field is absent, all DL-PRS Resources of the indicated DL-PRS Resource
Set are addressed.

nr-dl-SelectedPRS-ResourceldIndex

This field indicates the addressed DL-PRS Resource of the selected DL-PRS Resource Set of the TRP of the selected
frequency layer. Value 0 corresponds to the first entry in dI-PRS-ResourceList in IE NR-DL-PRS-Info provided in IE
NR-DL-PRS-AssistanceData. Value 1 corresponds to the second entry in the dI-PRS-ResourceList in IE NR-DL-PRS-
Info, and so on.

- NR-SSB-Config

The |E NR-SSB-Config defines SSB configuration.

-- ASNLISTART
NR- SSB- Confi g-r16 ::= SEQUENCE {
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 186,
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15,
ss- PBCH Bl ockPower - r 16 I NTEGER (- 60. .50),
hal f Fr anel ndex-r 16 I NTEGER (0. .1),
ssh-periodicity-ri16 ENUMERATED { ns5, ns10, ns20, ns40, ns80, nsl160, ...},
ssb- Posi ti onsl nBurst-r16 CHA CE {
short Bi t map-r 16 BIT STRING (SI ZE (4)),
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}

medi unBi t map-r 16 BIT STRING (SI ZE (8)),
| ongBi t map-r 16 BI T STRING (SIZE (64))
} OPTI ONAL, --Need OR
ssh- Subcarri er Spaci ng-r 16 ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, ...},
sfn-SSB-Of fset-r16 I NTEGER (0. . 15),
-- ASNISTCOP
NR-SSB-Config field descriptions
nr-ARFCN

This field specifies the ARFCN of the first RE of SSB's RB#10.

ss-PBCH-BlockPower
Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for
SSB transmission, see TS 38.213 [48], clause 7.

halfFramelndex
Indicates the 5 msec offset of the SSB within a 10 msec system frame.

ssb-periodicity
The SSB periodicity in ms for the rate matching purpose.

ssbh-PositionsinBurst

Indicates the time domain positions of the transmitted SS-blocks in a half frame with SS/PBCH blocks as defined in
TS 38.213 [48], clause 4.1. The first/leftmost bit corresponds to SS/PBCH block index 0, the second bit corresponds to
SS/PBCH block index 1, and so on. Value 0 in the bitmap indicates that the corresponding SS/PBCH block is not
transmitted while value 1 indicates that the corresponding SS/PBCH block is transmitted.

ssb-SubcarrierSpacing
Subcarrier spacing of SSB. Only the values 15 kHz or 30 kHz (FR1), and 120 kHz or 240 kHz (FR2) are applicable.

sfn-SSB-Offset

Indicates the 10 msec system frame offset of the SSB within the SSB periodicity. Value 0 indicates that the SSB is
transmitted in the first system frame; 1 indicates that the SSB is transmitted in the second system frame and so on.
This field shall be configured according to the field ssb-Periodicity and the indicated system frame shall not exceed the
configured SSB periodicity.

NR-TimeStamp

The IE NR-TimeStamp defines the UE measurement associated time stamp.

-- ASNLSTART
NR- Ti neSt anp-r 16 ::= SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),
nr- PhysCel | | D-r 16 NR- PhysCel | | D-r 16 OPTI ONAL, -- Need ON
nr-Cel |l dobal |l D-r16 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL, -- Need ON
nr-SFEN-r 16 I NTEGER (0..1023),
nr-Slot-r16 CHO CE {
scs15-r16 I NTEGER (0..9),
scs30-r16 I NTEGER (0. .19),
scs60-r 16 I NTEGER (0. .39),
scs120-r16 | NTEGER (0. .79)
b
[l
nr - Synbol -r 18 | NTEGER (0. . 13) OPTI ONAL -- Need ON
1]
}
-- ASNLISTOP
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NR-TimeStamp field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the nr-SFN is applicable.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-PhysCelllD
associated with the dI-PRS-ID.

nr-SFN
This field specifies the NR system frame number for the time stamp.

nr-Slot
This field specifies the NR slot number within the NR system frame number indicated by nr-SFN for the time stamp.

nr-Symbol
This field specifies the NR symbol index within the NR slot number indicated by nr-Slot for the time stamp for
RSCP/RSCPD measurement.

NR-TimingQuality

The IE NR-TimingQuality defines the quality of atiming value (e.g., of a TOA measurement).

- - ASNISTART
NR-Ti mi ngQual i ty-r16 ::= SEQUENCE {
timngQualityVal ue-r16 I NTEGER (0. .31),
tim ngQualityResol ution-ri16 ENUMERATED {ndot1, ni, mlO, nB80, ...},
}
-- ASN1ISTOP

NR-TimingQuality field descriptions

timingQualityValue
This field provides an estimate of uncertainty of the timing value for which the IE NR-TimingQuality is provided in units
of metres.

timingQualityResolution
This field provides the resolution used in the timingQualityValue field. Enumerated values mdot1, m1, m10, m30
correspond to 0.1, 1, 10, 30 metres, respectively.

NR-TRP-BeamAntennalnfo

The IE NR-TRP-BeamAntennal nfo is used by the location server to provide beam antenna information of the TRP
together with integrity information.

-- ASNLISTART
NR- TRP- BeamAnt ennal nfo-r17 ::= SEQUENCE (S| ZE (1..nrMaxFregLayers-r16)) OF
NR- TRP- BeamAnt ennal nf oPer Fr eqLayer-r 17
NR- TRP- BeamAnt ennal nf oPer FreqLayer-r17 ::= SEQUENCE (S| ZE (1..nrMaxTRPsPer Freg-r16)) OF
NR- TRP- BeamAnt ennal nf oPer TRP-r 17
NR- TRP- BeamAnt ennal nf oPer TRP-r 17 :: = SEQUENCE {
dl -PRS-I1D-r17 | NTEGER (0. . 255),
nr- PhysCel | | D-r 17 NR- PhysCel | I D-r 16 OPTI ONAL, -- Need ON
nr-Cell dobal |l D-r17 NCA -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 17 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
associ ated-DL- PRS- | D-r 17 I NTEGER (0. . 255) OPTI ONAL, -- Need OP
| cs- GCS- Transl at i onPar aneter-r 17 LCS- GCS- Tr ansl at i onPar anet er-r 16 OPTI ONAL, -- Need OP
nr - TRP- BeamAnt ennaAngl es-r 17 NR- TRP- BeamAnt ennaAngl es-r 17 OPTI ONAL, -- Need OP
}
NR- TRP- BeamAnt ennaAngl es-r 17 ::= SEQUENCE (S| ZE(1..3600)) OF

NR- TRP- BeamAnt ennal nf 0Azi nut hEl evati on-r 17
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NR- TRP- BeamAnt ennal nf 0Azi nut hEl evati on-r17 :

azi nuth-r 17
azi mut h-fine-r17
el evationLi st-r17

}
El evat i onEl enent - RL7 :
el evation-r17

el evation-fine-r17
beanPower Li st-r17

}

BeanPower El enent -r 17 :

nr-dl - prs- ResourceSet| D-r 17
nr-dl - prs- Resourcel D-r17

nr-dl - prs-Rel ati vePower-r 17
nr-dl - prs-Rel ati vePower Fi ne-r17 | NTEGER (0. .9)

[

nr-1ntegrityBeanPower Bounds-r 18

11

NR- | nt egri t yBeanPower Bounds-r 18 :

meanBeanmPower - r 18

st dDevBeanPower - r 18

}
-- ASNLISTCP

;= SEQUENCE {

| NTEGER (0. .359) OPTI ONAL, -- Cond Az

I NTEGER (0. .9) OPTI ONAL, -- Cond AzOpt
SEQUENCE ( SI ZE(1..1801)) OF El evati onEl enent - R17,

: = SEQUENCE {
| NTEGER (0. . 180) OPTIONAL, -- Cond El
| NTEGER (0. . 9) OPTIONAL, -- Cond El Opt

SEQUENCE (S| ZE (2. . maxNunResour cesPer Angl e-r17)) OF
BeanPower El enent -r 17,

: = SEQUENCE {
NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL, -- Need OP
NR- DL- PRS- Resour cel D-r 16,
| NTEGER (0. . 30),
OPTI ONAL, -- Need ON
NR- | nt egri t yBeanPower Bounds-r 18 OPTI ONAL -- Need OP

: = SEQUENCE {
| NTEGER (0. .127),
| NTEGER (0. .127),

Conditional presence

Explanation

Az

The field is mandatory present if the field elevation is absent; otherwise it is optionally
present, need ON.

AzOpt The field is optionally present, need ON, when azimuth is present; otherwise it is not
present.

El The field is mandatory present if the field azimuth is absent; otherwise it is optionally
present, need ON.

ElOpt The field is optionally present, need ON, when elevation is present; otherwise it is not

present.

ETSI
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NR-TRP-BeamAntennalnfo field descriptions

dI-PRS-ID
This field specifies the DL-PRS ID of the TRP for which the Beam Antenna Information is provided.

nr-PhysCelllD
This field specifies the physical Cell-ID of the TRP for which the Beam Antenna Information is provided, as defined in
TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the TRP for which the Beam Antenna
Information is provided, as defined in TS 38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCellID.

associated-DL-PRS-ID
This field specifies the dI-PRS-ID of the associated TRP from which the beam antenna information is obtained. See
the field descriptions for nr-TRP-BeamAntennaAngles and Ics-GCS-TranslationParameter.

Ics-GCS-TranslationParameter

This field provides the angles a (bearing angle), B (downtilt angle) and y (slant angle) for the translation of a Local
Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44]. If this field and the
associated-DL-PRS-ID field are both absent, the azimuth and elevation are provided in a GCS. If this field is absent
and the associated-DL-PRS-ID field is present, then the Ics-GCS-TranslationParameter for this TRP is obtained from
the lcs-GCS-TranslationParameter of the associated TRP.

nr-TRP-BeamAntennaAngles

This field provides the relative power between DL-PRS Resources per angle per TRP. If this field is absent and the
field associated-DL-PRS-ID is present, the nr-TRP-BeamAntennaAngles for this TRP are obtained from the nr-TRP-
BeamAntennaAngles of the associated TRP.

azimuth

This field specifies the azimuth angle for which the relative power between DL-PRS Resources is provided.

For a Global Coordinate System (GCS), the azimuth angle is measured counter-clockwise from geographical North.
For a Local Coordinate System (LCS), the azimuth angle is measured counter-clockwise from the x-axis of the LCS.
Scale factor 1 degree; range 0 to 359 degrees.

azimuth-fine

This field provides finer granularity for the azimuth.

The total azimuth angle is given by azimuth + azimuth-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

elevation

This field specifies the elevation angle for which the relative power between DL-PRS Resources is provided for the
given azimuth.

For a Global Coordinate System (GCS), the elevation angle is measured relative to zenith and positive to the
horizontal direction (elevation O deg. points to zenith, 90 deg to the horizon).

For a Local Coordinate System (LCS), the elevation angle is measured relative to the z-axis of the LCS (elevation 0
deg. points to the z-axis, 90 deg to the x-y plane).

Scale factor 1 degree; range 0 to 180 degrees.

elevation-fine

This field provides finer granularity for the elevation.

The total elevation angle is given by elevation + elevation-fine.
Scale factor 0.1 degrees; range 0 to 0.9 degrees.

beamPowerList

This field provides the relative power between DL-PRS Resources for the angle given by azimuth and elevation.

The first BeamPowerElement in this list provides the peak power for this angle and is defined as 0dB power; i.e., the
first value is set to '0' by the location server. All the remaining BeamPowerElement's in this list provide the relative DL-
PRS Resource power relative to this first element in the list.

nr-dl-prs-ResourceSetID

This field specifies the DL-PRS Resource Set ID of the DL-PRS Resource for which the nr-dl-prs-RelativePower is
provided. If this field is absent, the DL-PRS Resource Set ID for this instance of the beamPowerList is the same as the
DL-PRS Resource Set ID of the previous instance in the beamPowerList. This field shall be included at least in the
first instance of the beamPowerList.

nr-dl-prs-ResourcelD
This field specifies the DL-PRS Resource for which the nr-dl-prs-RelativePower is provided.

nr-dl-prs-RelativePower

Except for the first element in beamPowerList, this field provides the relative power of the DL-PRS Resource, relative
to the first element in the beamPowerList.

For the first element in beamPowerList, this field provides the peak power for this angle normalised to 0 dB.

Scale factor 1 dB; range 0..-30 dB.

nr-dl-prs-RelativePowerFine

This field provides finer granularity for the nr-dl-prs-RelativePower.

The total relative power of the DL-PRS Resource is given by nr-dl-prs-RelativePower + nr-dl-prs-RelativePowerFine.
Scale factor —0.1 dB; range 0 to —0.9 dB.

NOTE:  For the first element in beamPowerList, this field is not needed.
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nr-IntegrityBeamPowerBounds

This field specifies the mean and the Standard Deviation beam power error bound for an overbounding model that
bounds the beam power error. If this field is absent, the nr-IntegrityBeamInfoBounds for this instance of the
beamPowerList is the same as nr-IntegrityBeamInfoBounds of the previous instance in the beamPowerList. If integrity
bounds are provided, this field shall be included at least in the first instance of the beamPowerList.

- meanBeamPower: This field specifies the Mean Beam Power Error bound which is the mean value for an
overbounding model that bounds the beam power error of the DL-PRS Resources. The bound is
meanBeamPower + K * stdDevBeamPower and shall be so that the probability of it to be exceeded shall be
lower than IRaiiocation for ir-Minimum < IRaiiocation < ir-Maximum, where K = normInv(IRaiocation / 2) and ir-Minimum,
irMaximum as provided in |IE NR-IntegrityServiceParameters. This |Raiocation is & fraction of the Target Integrity
Risk that represents the integrity risk budget available.

Scale factor 0.1 dB; range 0-12.7 dB.

- stdDevBeamPower: This field specifies the Standard Deviation Beam Power Error bound which is the
standard deviation for an overbounding model that bounds the beam power error of the DL-PRS Resources.
Scale factor 0.1 degrees; range 0-12.7 dB.

- NR-TRP-LocationInfo

The IE NR-TRP-Locationlnfo is used by the location server to provide the coordinates of TRPs and coordinates of the
antenna reference points for a set of TRPs together with integrity information. For each TRP, the ARP location can be
provided for each associated DL-PRS Resource ID per DL-PRS Resource Set.

-- ASNLISTART
NR- TRP- Locati onl nfo-r16 ::= SEQUENCE (SI ZE (1..nr MaxFreglLayers-r16)) OF
NR- TRP- Locat i onl nf oPer Fr eqLayer -r 16
NR- TRP- Locat i onl nf oPer FreqLayer-r 16 ::= SEQUENCE {
ref erencePoint-r16 Ref er encePoi nt -r 16 OPTI ONAL, -- Cond Not SanmeAsPrev

trp-Locationl nfolList-r16 SEQUENCE ( SI ZE (1..nr MaxTRPsPer Freq-r16)) OF
TRP- Locat i onl nf oEl ement - r 16,

}
TRP- Locat i onl nf oEl enent-r16 ::= SEQUENCE {
dl - PRS- 1 D-r16 I NTEGER (0. . 255),
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 COPTI ONAL, -- Need ON
nr-Cel | d obal | D-r 16 NCG -r 15 OPTI ONAL, -- Need ON
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 CPTI ONAL, -- Need ON
associ ated-DL- PRS- 1 D-r 16 | NTEGER (0. . 255) OPTI ONAL, -- Need OP
trp-Location-r16 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
tr p- DL- PRS- Resour ceSet s-r 16 SEQUENCE ( SI ZE( 1. . nr MaxSet sPer Tr pPer Fr egLayer -r 16)) OF
DL- PRS- Resour ceSet s- TRP- El enent -r 16 OPTI ONAL, -- Need OP
[
trp-LocationCartesian-r18 Rel ati veCart esi anLocat i on-r 18 OPTI ONAL, -- Need OP
nr-1ntegrityTRP-Locati onBounds-r18
NR- I ntegrityLocat i onBounds-r 18 OPTI ONAL -- Need OR
1]
}
DL- PRS- Resour ceSet s- TRP- El enent-r 16 ::= SEQUENCE {
dl - PRS- Resour ceSet ARP-r1 16 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
dl - PRS- Resour ce- ARP- Li st-r16 SEQUENCE ( SI ZE(1. . nr MaxResour cesPer Set -r16)) OF
DL- PRS- Resour ce- ARP- El enent -r 16 OPTI ONAL, -- Need OP
[
dl - PRS- Resour ceSet ARP- Cart esi an-r 18 Rel ati veCart esi anLocati on-r18 OPTI ONAL, -- Need OP
nr-1ntegrityDL- PRS- Resour ceSet ARP- Locat i onBounds-r 18
NR- I ntegrityLocat i onBounds-r 18 OPTI ONAL -- Need OR
1]
}
DL- PRS- Resour ce- ARP- El enent -r 16 :: = SEQUENCE {
dl - PRS- Resour ce- ARP-| ocati on-r16 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
[
dl - PRS- Resour ce- ARP-| ocati onCart esi an-r 18
Rel ati veCart esi anLocat i on-r 18 OPTI ONAL, -- Need OP
nr-1ntegrityDL- PRS- Resour ceARP- Locat i onBounds-r 18
NR- I ntegritylLocati onBounds-r 18 CPTI ONAL -- Need OR
11
}
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NR- I ntegrityLocati onBounds-r 18 ::= SEQUENCE {
units-r18 ENUMERATED {mm cm m ...},
neanlLocat i onEr r or Bound-r 18 SEQUENCE {
hori zontal -r18 | NTEGER (0. .255),
vertical -r18 I NTEGER (0. . 255)
},
st dDevLocat i onError Bound-r 18 SEQUENCE {
hori zontal -r18 | NTEGER (0. .255),
vertical -r18 I NTEGER (0. . 255)
},
}
-- ASNISTOP
Conditional presence Explanation
NotSameAsPrev The field is mandatory present in the first entry of the NR-TRP-LocationinfoPerFregLayer
in the nr-TRP-LocationInfo list; otherwise it is optionally present, need OP.
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NR-TRP-LocationInfo field descriptions

referencePoint

This field specifies the reference point used to define the location of TRPs provided in the trp-LocationInfoList. If this
field is absent, the reference point is the same as in the previous entry of the NR-TRP-LocationInfoPerFregLayer in
the NR-TRP-LocationInfo list.

trp-LocationinfoList
This field provides the antenna reference point locations of the DL-PRS Resources for the TRPs together with integrity
information and comprises the following sub-fields:

dI-PRS-ID: This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resource ID to uniquely

identify a DL-PRS Resource, and is associated to a single TRP.

nr-PhysCelllD: This field specifies the physical cell identity of the associated TRP.

nr-CellGloballD: This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated

TRP.

nr-ARFCN: This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47])

corresponding to nr-PhysCellID.

associated-DL-PRS-ID: This field, if present, specifies the dI-PRS-ID of the associated TRP from which the

trp-location or trp-LocationCartesian information is adopted. If the field is present, the field trp-Location and trp-

LocationCartesian shall be absent.

trp-Location, trp-LocationCartesian: This field provides the location of the TRP relative to the referencePoint

location either in geodetic coordinates (trp-Location) or local Cartesian coordinates (trp-LocationCartesian). If

none of trp-Location, trp-LocationCartesian is present, the TRP location coincides with the referencePoint
location, unless the field associated-dI-PRS-ID is present, in which case the trp-Location or trp-

LocationCartesian is adopted from the associated TRP indicated by associated-dI-PRS-ID.

nr-Integrity TRP-LocationBounds: This field provides the mean and standard deviation TRP location error

bound which is the mean value and the standard deviation of an overbounding model that bounds the TRP

location error. This field comprises the following sub-fields:

- units: This field specifies the units (scale factor) for the meanLocationErrorBound and
stdDevLocationErrorBound. Enumerated values mm, cm, and m correspond to 10-® metre, 102 metre, and
1 metre, respectively.

- meanLocationErrorBound: This field specifies the mean TRP Location Error bound in horizontal and
vertical direction, which are the mean values for a set of two overbounding models that bound the TRP
location error in horizontal and vertical directions.

Scale factor is 1 with units provided in units field.

- stdDevLocationErrorBound: This field specifies the standard deviation TRP Location Error bound in
horizontal and vertical direction, which are the standard deviation values for a set of two overbounding
models that bound the TRP location error in horizontal and vertical directions.

Scale factor is 1 with units provided in units field.

trp-DL-PRS-ResourceSets: This field provides the antenna reference point location(s) of the DL-PRS

Resource Set(s) associated with this TRP together with integrity information. If this field is absent, the antenna

reference point location(s) of the DL-PRS Resource Set(s) coincides with the trp-Location/trp-

LocationCartesian location. This field comprises the following sub-fields:

- dI-PRS-ResourceSetARP, dI-PRS-ResourceSetARP-Cartesian: This field provides the antenna
reference point location of the DL-PRS Resource Set relative to the trp-Location or trp-LocationCartesian
location. If none of dI-PRS-ResourceSetARP, dI-PRS-ResourceSetARP-Cartesian is present, the antenna
reference point location of this DL-PRS Resource Set coincides with the trp-Location or trp-
LocationCartesian location.

- nr-IntegrityDL-PRS-ResourceSetARP-LocationBounds: This field provides the mean and the standard
deviation ARP of the location error bound of the DL-PRS Resource Set of an overbounding model that
bounds the antenna reference point location error of the DL-PRS Resource Set. This field comprises the
sub-fields units, meanLocationErrorBound, and stdDevLocationErrorBound, as described under nr-
Integrity TRP-LocationBounds.

- dI-PRS-Resource-ARP-List: This field provides the antenna reference point location(s) of the DL-PRS
Resource(s) associated with this Resource Set of the TRP together with integrity information. If this field is
absent, the antenna reference point location(s) of the DL-PRS Resources coincides with the dI-PRS-
ResourceSetARP location or dI-PRS-ResourceSetARP-Cartesian. This field comprises the following sub-
fields:

- dI-PRS-Resource-ARP-location, dI-PRS-Resource-ARP-locationCartesian: This field provides the
antenna reference point location of the DL-PRS Resource associated with the DL-PRS Resource Set of
the TRP relative to the dI-PRS-ResourceSetARP/dI-PRS-ResourceSetARP-Cartesian location. If none
of dI-PRS-Resource-ARP-location, dI-PRS-Resource-ARP-locationCartesian is present, the antenna
reference point location of this DL-PRS Resource coincides with the dI-PRS-ResourceSetARP location
or dI-PRS-Resource-ARP-locationCartesian.

- nr-IntegrityDL-PRS-ResourceARP-LocationBounds: This field provides the mean and the standard
deviation ARP of the location error bound of the DL-PRS Resources of an overbounding model that
bounds the antenna reference point location error of the DL-PRS Resource. This field comprises the
sub-fields units, meanLocationErrorBound, and stdDevLocationErrorBound, as described under nr-
Integrity TRP-LocationBounds.
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NOTE 5: Thelocations may be provided in either geodetic coordinates (RelativeLocation) or local Cartesian
coordinates (RelativeCartesianLocation), but not both. Relative Cartesian coordinates are provided with
respect to the horizAxesOrientation of the local origin defined by the referencePoint field.

NR-UE-TEG-Capability

The |E NR-UE-TEG-Capability defines the TEG capability of the target device.

-- ASNLSTART
NR- UE- TEG- Capabi | i ty-r17 ::= SEQUENCE {
nr - UE- TEG | D- Capabi | i t yBandLi st-r17 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
NR- UE- TEG | D- Capabi | i t yPer Band-r 17 OPTI ONAL,
}
NR- UE- TEG- | D- Capabi | i t yPer Band-r 17 ::= SEQUENCE {
fregBandl ndi cat or NR-r 17 Fr egBandl ndi cat or NR-r 16,
nr - UE- RXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
nr - UE- TXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
nr - UE- RXTXTEG | D- MaxSupport-r17 ENUMERATED {nl1, n2, n4, n6, n8, nl2, nlé6,
n24, n32, n36, n48, n64} OPTI ONAL,
measur eSanmeDL- PRS- Resour ceW t hDi f f er ent RKTEGs-r 17
ENUMERATED {n2, n3, n4, n6, n8} OPTI ONAL,
measur eSanmeDL- PRS- Resour ceW t hDi f f erent RXTEGSSi mul -r 17
ENUMERATED {nl1, n2, n3, n4, n6, n8} OPTI ONAL,
}
-- ASNLSTOP

NR-UE-TEG-Capability field descriptions

nr-UE-RXTEG-ID-MaxSupport

Indicates the maximum number of UE-RXTEGSs, which is supported and reported by the UE. This field is applicable for
UE assisted DL-TDOA and Multi-RTT positioning. The UE can include this field only if the UE supports prs-
ProcessingCapabilityBandList and any of maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-
AcrossFregs, maxNrOfPosLayer, maxNrOfDL-PRS-ResourcesPerResourceSet and maxNrOfDL-PRS-
ResourcesPerPositioningFrequencylayer. Otherwise, the UE does not include this field.

NOTE 1: A single value is reported when both Multi-RTT and DL-TDOA are supported.

nr-UE-TxTEG-ID-MaxSupport

Indicates the maximum number of UE-TXTEGSs, which is supported and reported by the UE. This field is applicable for
Multi-RTT and UL-TDOA positioning. For UL-TDOA, the UE can include this field only if the UE supports
supportedSRS-PosResources defined in TS 38.331 [35]. For Multi-RTT, the UE can include this field only if the UE
supports maxNrOfDL-PRS-ResourcesPerResourceSet, maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer
and supportedSRS-PosResources defined in TS 38.331 [35]. Otherwise, the UE does not include this field.

nr-UE-RXTXTEG-ID-MaxSupport

Indicates the maximum number of UE-RXTXTEGS, which is supported and reported by the UE. This field is applicable
for Multi-RTT positioning. The UE can include this field only if the UE supports maxNrOfDL-PRS-
ResourcesPerResourceSet, maxNrOfDL-PRS-ResourcesPerPositioningFrequencylayer and supportedSRS-
PosResources defined in TS 38.331 [35]. Otherwise, the UE does not include this field.

measureSameDL-PRS-ResourceWithDifferentRXTEGs

Indicates the maximum number of different UE-RXTEGs that a UE can support to measure the same DL-PRS

Resource of a TRP. This field is applicable for UE assisted DL-TDOA and Multi-RTT positioning. The UE can include

this field only if the UE supports nr-UE-RXTEG-ID-MaxSupport. Otherwise, the UE does not include this field.

NOTE 2: If the UE supports nr-UE-RXTXTEG-ID-MaxSupport and measureSameDL-PRS-
ResourceWithDifferentRXTEGs, the enumerated value of this field also corresponds to the maximum
number of different UE-RxTx TEGs for measuring the same DL-PRS Resource of a TRP with the same UE
Tx TEG.

measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul

Indicates the maximum number of UE Rx TEGs for measuring the same DL-PRS Resource simultaneously. This field

is applicable for UE assisted DL-TDOA and Multi-RTT positioning. The UE can include this field only if the UE

supports measureSameDL-PRS-ResourceWithDifferentRXTEGs. Otherwise, the UE does not include this field.

NOTE 3: If the UE supports nr-UE-RXTXTEG-ID-MaxSupport and measureSameDL-PRS-
ResourceWithDifferentRxTEGs and measureSameDL-PRS-ResourceWithDifferentRxTEGsSimul, the
enumerated value of this field also corresponds to the maximum number of different UE-RxTx TEGs for
measuring the same DL-PRS Resource simultaneously with the same UE Tx TEG.
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- NR-UL-SRS-Capability
The |E NR-UL-SRS-Capability defines the UE uplink SRS capability.

-- ASNLISTART
NR- UL- SRS- Capabi l i ty-r16 ::= SEQUENCE {
srs- Capabi | i t yBandLi st-r 16 SEQUENCE (S| ZE (1..nrMaxBands-r16)) OF
SRS- Capabi | i t yPer Band-r 16,
srs- PosResour ceConf i gCA- BandLi st-r 16 SEQUENCE ( SI ZE (1. .nr MaxConfi gur edBands-r16)) OF
SRS- PosResour cesPer Band- r 16 CPTI ONAL,
maxNunber SRS- PosPat hLossEst i mat eAl | Servi ngCel | s-r 16
ENUMERATED {nl1, n4, n8, nl6} OPTI ONAL,

maxNunber SRS- PosSpat i al Rel ati onsAl | Servi ngCel | s-r 16
ENUMERATED {nO, nl1, n2, n4, n8, nlé6} OPTI ONAL,

}
SRS- Capabi | i t yPer Band-r 16 ::= SEQUENCE {
freqBandl ndi cat or NR-r 16 FreqBandl ndi cat or NR-r 16,
ol pc- SRS- Pos-r 16 OLPC- SRS- Pos-r 16 OPTI ONAL,
spati al Rel ati onsSRS- Pos-r 16 Spati al Rel ati onsSRS- Pos-r 16 OPTI ONAL,
[
posSRS- RRC- | nacti ve-Inlnitial U.- BWP-r17 PosSRS- RRC- | nacti ve- I nlnitial U.- BWP-r17 OPTI ONAL,
posSRS- RRC- | nact i ve- Qut si del niti al UL- BWP-r 17
PosSRS- RRC- | nact i ve- Qut si del ni ti al UL- BWP-r 17
OPTI ONAL,
ol pc- SRS- PosRRC- | nacti ve-r17 OLPC- SRS- Pos-r 16 OPTI ONAL,
spati al Rel ati onsSRS- PosRRC- | nacti ve-r17 Spati al Rel ati onsSRS- Pos-r 16 OPTI ONAL
|
posSRS- SP- RRC- | nacti ve-Inlnitial U-BWP-r17 PosSRS-SP-RRC-|nactive-Inlnitial U-BWP-r17
OPTI ONAL
1
posSRS- Preconfi gured- RRC- | nacti vel niti al UL- BWP-r 18 ENUMERATED { supported} OPTI ONAL,
posSRS- Preconfi gured- RRC- | nacti veQut si del niti al UL- BWP-r 18 ENUMERATED { supported} OPTI ONAL,
posSRS- Val i di t yAreaRRC- | nacti vel ni ti al UL- BWP-r 18 ENUMERATED { supported} OPTI ONAL,
posSRS- Val i di t yAreaRRC- | nact i veQut si del ni ti al UL- BWP-r 18 ENUMERATED { supported} OPTI ONAL,
posSRS- TxFH RRC- Connect ed-r 18 Pos SRS- TxFr equencyHoppi ngRRC- Connect ed-r 18 CPTI ONAL,
posSRS- TxFH RRC- | nacti ve-r 18 PosSRS- TxFr equencyHoppi ngRRC- | nact i ve-r 18 OPTI ONAL,
posSRS- TxFH Wt hTi meW ndow- r 18 ENUMERATED { supported} OPTI ONAL,
posSRS- BWA- RRC- | nacti ve-r 18 PosSRS- BWA- RRC- | nact i ve-r18 OPTI ONAL
11
}
OLPC- SRS- Pos-r16 ::= SEQUENCE {
ol pc- SRS- PosBasedOnPRS- Ser vi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
ol pc- SRS- PosBasedOnSSB- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
ol pc- SRS- PosBasedOnPRS- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
maxNunber Pat hLossEst i mat ePer Servi ng-r 16 ENUMERATED {nl1, n4, n8, nl6} CPTI ONAL,
}
Spat i al Rel ati onsSRS- Pos-r 16 ::= SEQUENCE {
spati al Rel ati on- SRS- PosBasedOnSSB- Ser vi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnCSl - RS- Servi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnPRS- Ser vi ng-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnSRS-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnSSB- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
spati al Rel ati on- SRS- PosBasedOnPRS- Nei gh-r 16 ENUMERATED { suppor t ed} OPTI ONAL,
}
SRS- PosResour cesPer Band-r 16 :: = SEQUENCE {
freqBandl ndi cat or NR-r 16 Fr eqBandl ndi cat or NR-r 16,
maxNunber SRS- PosResour ceSet sPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl2, nl6},
maxNunber SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxNunber Per i odi cSRS- PosResour cesPer BWP-r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxNunber AP- SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64}
OPTI ONAL,
maxNunber SP- SRS- PosResour cesPer BWP- r 16 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64}
OPTI ONAL,
[
pos SRS- BWA- RRC- Connect ed-r 18 Pos SRS- BWA- RRC- Connect ed-r 18 OPTI ONAL,
posSRS- BWA- | ndependent CA- RRC- Connect ed-r 18 PosSRS- BWA- | ndependent CA- RRC- Connect ed-r 18
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1]
}
PosSRS- RRC- | nacti ve-Inlnitial U.-BWP-r17 ::= SEQUENCE {
max Nuntf SRSposResour ceSet s-r 17 ENUMERATED {nl1, n2
maxNun®f Per i odi cAndSeni Per si st ent SRSposResour ces-r 17
ENUMERATED {n1, n2,

maxNunf Per i odi cAndSemi Per si st ent SRSposResour cesPer Sl ot -r 17

ENUMERATED {n1, n2,
maxNuntf Per i odi cSRSposResour ces-r 17

ENUMERATED {nl1, n2,
maxNunf Per i odi cSRSposResour cesPer Sl ot -r 17

ENUMERATED {nl1, n2,
dunmmy1 ENUMERATED {n1, n2,
dummy 2 ENUMERATED { n1, n2

}

PosSRS- RRC- | nact i ve- Qut si del ni tial UL- BWP-r 17 ::= SEQUENCE {
max SRSposBandw dt hFor EachSCS- wi t hi nCC- FR1-r 17
ENUMERATED { nhz5,
mhz35
mhz80
max SRSposBandw dt hFor EachSCS- wi t hi nCC- FR2-r 17
ENUMERATED { mhz50,

maxNunf SRSposResour ceSet s-r 17 ENUMERATED { n1, n2
maxNunf Per i odi cSRSposResour ces-r 17 ENUMERATED { n1, n2
maxNunf Per i odi cSRSposResour cesPer Sl ot -r 17

ENUMERATED { n1, n2

di f f er ent Nunmer ol ogyBet weenSRSposAndI ni ti al BWP-r 17

ENUMERATED { supported }

srsPosW t hout Restri cti onOnBWP-r 17

ENUMERATED { supported }

maxNunf Per i odi cAndSemi Per si st ent SRSposResour ces-r 17
ENUVERATED {nl1, n2
maxNunf Per i odi cAndSeni Per si st ent SRSposResour cesPer Sl ot -r 17
ENUVERATED { n1, n2
nl2, nl
di f f er ent Cent er Fr eqBet weenSRSposAndI ni ti al BWP-r 17

ENUMERATED { supported }

maxNunf Seni Per si st ent SRSposResour ces-r 17
ENUMERATED { nl1, n2
maxNunf Semi Per si st ent SRSposResour cesPer Sl ot -r 17
ENUMERATED { n1, n2
ni2, nl

swi t chi ngTi meSRS- TX- O her TX-r 17 ENUMERATED { us100

}

PosSRS- SP- RRC- | nacti ve-Inlnitial U.- BWP-r17 ::= SEQUENCE {
maxNunf Seni Per si st ent SRSposResour ces-r 17
ENUMERATED {n1l
maxNunf Semi Per si st ent SRSposResour cesPer Sl ot -r 17
ENUMERATED { n1

n2, n4

n2, n3

}

PosSRS- TxFr equencyHoppi ngRRC- Connect ed-r 18
maxi munSRS- Bandwi dt hAcr ossAl | HopsFR1-r 18

: : =SEQUENCE {
ENUMERATED { mhz

maxi munSRS- Bandwi dt hAcr ossAl | HopsFR2-r 18
maxi munTxFH Hops-r 18

rf-TxRetunTi mreFR1-r 18 ENUMERATED {n70, n140, n210}

rf- TxRet unTi meFR2-r 18 ENUMERATED {n35, n70, n140}

swi t chTi meBet weenAct i veBWP- Fr equencyHop-r 18 ENUMERATED {n10
numCf Over | appi ngPRB- r 18 ENUMERATED {n0O, nl, n2, n4}
maxi munSRS- Resour cePeri odi c-r18 ENUMERATED {n1l

ENUMERATED { nhz

n2, n4
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OPTI ONAL
n4, n8, nl2, nl6 } OPTI ONAL
n4, n8, nl6, n32, n64 }

OPTI ONAL,
n3, n4, n5, n6, n8, nl0, nl2, nl4}

OPTI ONAL,
n4, n8, nl6, n32, n64 }

OPTI ONAL,
n3, n4, n5, n6, n8, nl0, nl2, nl14}

OPTI ONAL,
n4, n8, nl6, n32, n64} OPTI ONAL

, N3, n4, n5 n6, n8 nl0, nl2, nl4 }
OPTI ONAL,

mhz10, nmhz15, mhz20, nmhz25, nmhz30

mhz40, mhz45, nmhz50, nmhz60, mhz70

mhz90, nmhz100 } OPTI ONAL

mhz100, mhz200, mhz400} OPTI ONAL,

, n4, n8, nl2, nl6 } OPTI ONAL

, n4, n8, nl6, n32, n64 }

OPTI ONAL,

, n3, n4, n5 n6, n8, nl0, nl2, nl4 }

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,
n4, n8, nl6, n32, n64} OPTI ONAL

, n3, n4, n5, n6, n8, nl0
4} OPTI ONAL,
OPTI ONAL,
, n4, n8, nl6, n32, n64 }
OPTI ONAL,
, n3, n4, n5, n6, n8, nl0
4} OPTI ONAL,
us140, us200, us300, us500 }

OPTI ONAL,
n8, nl6, n32, n64} OPTI ONAL
n4, n5, n6, n8, nl0, nl2, nil4}

OPTI ONAL,

40, nhz50, nmhz80, nhz100}

OPTI ONAL,

100, mhz200, nmhz400} OPTI ONAL
n3, n4, n5, n6} OPTI ONAL

COPTI ONAL,

OPTI ONAL,

0, n140, n200, n300, n500} OPTI ONAL
OPTI ONAL,

n8, nl6, n32, n64} OPTI ONAL



3GPP TS 37.355 version 18.2.0 Release 18

maxi munSRS- Resour ceAperi odi c-r 18
maxi munSRS- Resour ceSeni persi stent-r18

}

PosSRS- TxFr equencyHoppi ngRRC- | nact i ve-r 18
maxi munSRS- Bandwi dt hAcr ossAl | HopsFR1-r 18

maxi munSRS- Bandwi dt hAcr ossAl | HopsFR2-r 18
maxi munTxFH Hops-r 18

rf-TxRetunTi mreFR1-r 18
rf-TxRetunTi neFR2-r 18
swi t chTi meBet weenAct i veBWP- Fr equencyHop-
nunf Over | appi ngPRB-r 18 ENUMERATED { nO,

maxi munSRS- Resour cePeri odi c-r 18
maxi munSRS- Resour ceSemi per si stent-r18

ENUVERATED { n70,
ENUVERATED { n35,

}

Pos SRS- BWA- RRC- Connect ed-r 18 : : =SEQUENCE {
nunr Carri er sl nt raBandCont i guous-r 18
maxi mumAggr egat edBW TwoCarri er sFR1-r 18

maxi mumAggr egat edBW TwoCarri er sFR2-r 18

maxi mumAggr egat edBW ThreeCarri er sFR1-r 18

maxi mumAggr egat edBW ThreeCarri er sFR2-r 18

maxi mumAggr egat edResour ceSet - r 18

maxi mumAggr egat edResour cePeri odi c-r 18
maxi mumAggr egat edResour ceAperi odi c-r 18
maxi mumAggr egat edResour ceSem -r 18

maxi mumAggr egat edResour cePeri odi cPer Sl ot - r 18

maxi mumAggr egat edResour ceAperi odi cPer Sl ot -r 18

maxi mumAggr egat edResour ceSeni Per Sl ot - r 18

}

PosSRS- BWA- | ndependent CA- RRC- Connect ed-r 18
numCf Carri er sl nt raBandCont i guous-r 18

ENUMERATED { nO, n1,
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n2,
ENUMERATED { nO, n1,

n4,
n2,

ng,
n4,

nle6,
ng,

n32,
nle,

n64}
n32,

CPTI ONAL,
n64}
OPTI ONAL,

:: =SEQUENCE {

ENUMERATED {nmhz40, nmhz50, nhz80, nhz100}

OPTI ONAL,
ENUMERATED {mhz100, nhz200, nhz400} OPTI ONAL,
ENUMERATED {n2, n3, n4, n5, n6} OPTI ONAL,
n140, n210} COPTI ONAL,
n70, nl1l40} OPTI ONAL,
r18 ENUMERATED {n100, n140, n200, n300, n500} OPTI ONAL,
nl, n2, n4} OPTI ONAL,
ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64} OPTI ONAL,

ENUMERATED {n0, n1, n2, n4, n8, nl6, n32, n64}
OPTI ONAL,

ENUMERATED {two, three, twoandthree},

ENUMERATED {nmhz20, nhz40, nhz50, nhz80, nhz100, nhz160,
mhz180, mhz190, nmhz200} CPTI ONAL,
ENUMERATED {nhz50, nhz100, nhz200, nhz400, nhz600,

mhz800} OPTI ONAL,
ENUMERATED {nmhz80, nhz100, nhz160, nhz200, nhz240,
mhz 300} OPTI ONAL,

ENUMERATED {nhz50, nhz100, nhz200, nhz300, nhz400,
mhz600, mhz800, mhz1000, nmhz1200} CPTI ONAL,
ENUMERATED {nl1, n2, n4, n8, nl2,
ENUMERATED {nl1, n2, n4, n8, nl6, n32,
ENUMERATED {n0O, nl, n2, n4, n8, nl6, n32, n64},
ENUMERATED {nO, nl1, n2, n4, n8, nl6, n32, n64},
ENUMERATED {nl1, n2, n3, n4, n5, n6,
n8, nl0, nl2, nl4},
ENUMERATED {n0O, nl1, n2, n3,
n5, n6, n8, nl0, nl2, nl4},
ENUMERATED {nO, nl1, n2, n3,
n5, n6, n8, nl0, nl2, nl14},

nl6},
n64},

n4,

n4,

:: =SEQUENCE {

ENUMERATED {two, three, twoandthree},

maxi mumAggr egat edBW TwoCar ri er sFR1-r18  ENUMERATED {nmhz20, nhz40, nhz50, nhz80, nmhz100, mnmhz160,
mhz180, nhz190, nmhz200} OPTI ONAL,
maxi mumAggr egat edBW TwoCarri er sFR2-r 18 ENUMERATED { mhz50, mhz100, mhz200, nmhz400, mhz600,
nmhz800} OPTI ONAL,
maxi mumAggr egat edBW ThreeCarri er sFR1-r 18 ENUMERATED {nmhz80, nhz100, mhz160, nmhz200, mhz240,
mhz300} OPTI ONAL,
maxi mumAggr egat edBW ThreeCarri er sFR2-r 18 ENUMERATED {nhz50, nhz100, nhz200, nhz300, nhz400,
mhz600, nhz800, mhz1000, mhz1200} OPTI ONAL,
maxi mumAggr egat edResour ceSet -r 18 ENUMERATED {nl1, n2, n4, n8, nl2, nl6},
maxi mumAggr egat edResour cePeri odi c-r 18 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxi mumAggr egat edResour ceAperi odi c-r 18 ENUMERATED {n0O, nl1, n2, n4, n8, nl6, n32, n64},
maxi mumAggr egat edResour ceSeni - r 18 ENUMERATED {nO, nl1, n2, n4, n8, nl6, n32, n64},
maxi mumAggr egat edResour cePeri odi cPer Sl ot -r 18 ENUMERATED {nl1, n2, n3, n4, n5,
n6, n8, nl0, nl2, nl4},
maxi mumAggr egat edResour ceAperi odi cPer Sl ot -r 18 ENUMERATED {nO, nl1, n2, n3, n4,
n5, n6, n8, nl0, nl2, nl4},
maxi mumAggr egat edResour ceSem Per Sl ot -r 18 ENUMERATED {n0O, nl1, n2, n3, n4,
n5, n6, n8, nl0, nl2, nl4},
guar dPeri od-r18 ENUMERATED {nO, n30, nl100, n140, n200},
power Cl assFor TwoAggr egat edCarri ers-r18 ENUMERATED {pc2, pc3} OPTI ONAL,
power Cl assFor Thr eeAggr egat edCarri ers-r18 ENUMERATED {pc2, pc3} OPTI ONAL,

PosSRS- BWA- RRC- | nact i ve-r 18 :: =SEQUENCE {
numCf Carri er sl nt raBandCont i guous-r 18
maxi mumAggr egat edBW TwoCarri er sFR1-r 18
maxi mumAggr egat edBW TwoCarri er sFR2-r 18

maxi mumAggr egat edBW ThreeCarri er sFR1-r 18

ENUMERATED {two, three, twoandthree},

ENUMERATED {nmhz20, nhz40, nhz50, nhz80, nhz100, nhz160,
nmhz180, mhz190, mhz200} OPTI ONAL,

ENUMERATED {nhz50, nhz100, nhz200, nhz400, nhz600,

nhz800} OPTI ONAL,
ENUMERATED { mhz80, mhz100, nhz160, mhz200, mhz240,
nhz300} OPTI ONAL,
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ENUVMERATED { mhz50, nhz100, nmhz200, mhz300, mhz400,

mhz600, nhz800, mhz1000, mhz1200} OPTI ONAL,
maxi mumAggr egat edResour ceSet - r 18 ENUMERATED {nl1, n2, n4, n8, nl2, nl6},
maxi mumAggr egat edResour cePeri odi c-r 18 ENUMERATED {nl1, n2, n4, n8, nl6, n32, n64},
maxi mumAggr egat edResour ceSem -r 18 ENUMERATED {nO, nl1, n2, n4, n8, nl6, n32, n64},
maxi mumAggr egat edResour cePeri odi cPer Sl ot -r 18 ENUMERATED {nl1, n2, n3, n4,
n5, n6, n8, nl0, nl2, nl14},

maxi mumAggr egat edResour ceSeni Per Sl ot - r 18 ENUMERATED {nO, nl1, n2, n3, n4,

n5, n6, n8, nl0, nl2, nl4},
guar dPeri od-r 18 ENUMERATED {n0O, n30, nl100, n140, n200},
power Cl assFor TwoAggr egat edCarri ers-r18 ENUMERATED {pc2, pc3} OPTI ONAL,
power C assFor Thr eeAggr egat edCarri ers-r18 ENUMERATED {pc2, pc3} OPTI ONAL,

}
-- ASNISTCP

NR-UL-SRS-Capability field descriptions
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srs-PosResourceConfigCA-BandList

This field indicates the number of SRS for positioning resources supported by the target device. The target device
includes this field for each band which belongs to the srs-CapabilityBandList for the current configured CA band
combination. The capability signalling comprises the following parameters:

- freqBandIndicatorNR indicates the current configured NR band of the target device.

- maxNumberSRS-PosResourceSetsPerBWP indicates the maximum number of SRS Resource Sets for
positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n12, n16 correspond
to 1, 2, 4,8, 12, 16 SRS Resource Sets for positioning, respectively.

- maxNumberSRS-PosResourcesPerBWP indicates the maximum number of periodic, semi-persistent, and
aperiodic SRS Resources for positioning supported by the target device per BWP. Enumerated values n1, n2,
n4, n8, n16, n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 SRS Resources for positioning, respectively.

- maxNumberPeriodicSRS-PosResourcesPerBWP indicates the maximum number of periodic SRS
Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16,
n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 periodic SRS Resources for positioning, respectively.

- maxNumberAP-SRS-PosResourcesPerBWP indicates the maximum number of aperiodic SRS Resources
for positioning supported by the target device per BWP. Enumerated values nl1, n2, n4, n8, n16, n32, n64
correspond to 1, 2, 4, 8, 16, 32, 64 aperiodic SRS Resources for positioning, respectively.

- maxNumberSP-SRS-PosResourcesPerBWP indicates the maximum number of semi-persistent SRS
Resources for positioning supported by the target device per BWP. Enumerated values n1, n2, n4, n8, n16,
n32, n64 correspond to 1, 2, 4, 8, 16, 32, 64 semi-persistent SRS Resources for positioning, respectively.

maxNumberSRS-PosPathLossEstimateAllServingCells

Indicates the maximum number of pathloss estimates that the UE can simultaneously maintain for all the SRS
resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per
serving cell for the PUSCH/PUCCH/SRS transmissions. The UE shall include this field if the UE supports any of olpc-
SRS-PosBasedOnPRS-Serving, olpc-SRS-PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh.
Otherwise, the UE does not include this field.

maxNumberSRS-PosSpatialRelationsAllServingCells

indicates the maximum number of maintained spatial relations for all the SRS resource sets for positioning across all
serving cells in addition to the spatial relations maintained spatial relations per serving cell for the
PUSCH/PUCCH/SRS transmissions. It is only applied for FR2. The UE can include this field only if the UE supports
any of spatialRelation-SRS-PosBasedOnSSB-Serving, spatialRelation-SRS-PosBasedOnCSI-RS-Serving,
spatialRelation-SRS-PosBasedOnPRS-Serving, spatialRelation-SRS-PosBasedOnSSB-Neigh or spatialRelation-
SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.

olpc-SRS-Pos
Indicates whether the UE supports open-loop power control for SRS for positioning. The capability signalling
comprises the following parameters:

- olpc-SRS-PosBasedOnPRS-Serving indicates whether the UE supports OLPC for SRS for positioning based
on DL-PRS from the serving cell in the same band. The UE can include this field only if the UE supports NR-
DL-PRS-ProcessingCapability and srs-PosResources TS38.331 [35] Otherwise, the UE does not include this
field.

- olpc-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports OLPC for SRS for positioning based
on SSB from the neighbouring cell in the same band. The UE can include this field only if the UE supports srs-
PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.

- olpc-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports OLPC for SRS for positioning based
on DL-PRS from the neighbouring cell in the same band. The UE can include this field only if the UE supports
olpc-SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.

Note: A DL-PRS from a PRS-only TP is treated as DL-PRS from a non-serving cell.

- maxNumberPathLossEstimatePerServing indicates the maximum number of pathloss estimates that the UE
can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to
four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions. The
UE shall include this field if the UE supports any of olpc-SRS-PosBasedOnPRS-Serving, olpc-SRS-
PosBasedOnSSB-Neigh and olpc-SRS-PosBasedOnPRS-Neigh. Otherwise, the UE does not include this field.
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spatialRelationsSRS-Pos
Indicates whether the UE supports spatial relations for SRS for positioning. It is only applicable for FR2. The capability
signalling comprises the following parameters:

spatialRelation-SRS-PosBasedOnSSB-Serving indicates whether the UE supports spatial relation for SRS
for positioning based on SSB from the serving cell in the same band. The UE can include this field only if the
UE supports srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.
spatialRelation-SRS-PosBasedOnCSI-RS-Serving indicates whether the UE supports spatial relation for
SRS for positioning based on CSI-RS from the serving cell in the same band. The UE can include this field only
if the UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this
field.
spatialRelation-SRS-PosBasedOnPRS-Serving indicates whether the UE supports spatial relation for SRS
for positioning based on DL-PRS from the serving cell in the same band. The UE can include this field only if
the UE supports any of DL-PRS Resources for DL-AoD, DL-PRS Resources for DL-TDOA or DL-PRS
Resources for Multi-RTT, or srs-PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.
spatialRelation-SRS-PosBasedOnSRS indicates whether the UE supports spatial relation for SRS for
positioning based on SRS in the same band. The UE can include this field only if the UE supports srs-
PosResources TS 38.331 [35]. Otherwise, the UE does not include this field.
spatialRelation-SRS-PosBasedOnSSB-Neigh indicates whether the UE supports spatial relation for SRS for
positioning based on SSB from the neighbouring cell in the same band. The UE can include this field only if the
UE supports spatialRelation-SRS-PosBasedOnSSB-Serving. Otherwise, the UE does not include this field.
spatialRelation-SRS-PosBasedOnPRS-Neigh indicates whether the UE supports spatial relation for SRS for
positioning based on DL-PRS from the neighbouring cell in the same band. The UE can include this field only if
the UE supports spatialRelation-SRS-PosBasedOnPRS-Serving. Otherwise, the UE does not include this field.
Note: A DL-PRS from a PRS-only TP is treated as DL-PRS from a non-serving cell.

posSRS-RRC-Inactive-IninitialUL-BWP
Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state for initial UL BWP. The
capability signalling comprises the following parameters:

maxNumOfSRSposResourceSets indicates the maximum number of SRS Resource Sets for positioning
supported by the UE.

maxNumOfPeriodicAndSemiPersistentSRSposResources indicates the maximum number of periodic and
semi-persistent SRS Resources for positioning supported by the UE.
maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot indicates the maximum number of
periodic and semi-persistent SRS Resources for positioning per slot supported by the UE.
maxNumOfPeriodicSRSposResources indicates the maximum number of periodic SRS Resources for
positioning supported by the UE.

maxNumOfPeriodicSRSposResourcesPerSlot indicates the maximum number of periodic SRS Resources
for positioning per slot supported by the UE.

dummyl, dummy?2 are not used in the specification. If received they shall be ignored by the receiver.
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posSRS-RRC-Inactive-OutsidelnitialUL-BWP

Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state outside initial UL BWP. The
UE can include this field only if the UE supports posSRS-RRC-Inactive-InInitialUL-BWP. Otherwise, the UE does not
include this field. The capability signalling comprises the following parameters:

- maxSRSposBandwidthForEachSCS-withinCC-FR1 indicates the maximum SRS bandwidth in MHz
supported for each SCS that UE supports within a single CC for FR1.

- maxSRSposBandwidthForEachSCS-withinCC-FR2 indicates the maximum SRS bandwidth in MHz
supported for each SCS that UE supports within a single CC for FR2.

- maxNumOfSRSposResourceSets indicates the maximum number of SRS Resource Sets for positioning
supported by the UE.

- maxNumOfPeriodicSRSposResources indicates the maximum number of periodic SRS Resources for
positioning supported by the UE.

- maxNumOfPeriodicSRSposResourcesPerSlot indicates the maximum number of periodic SRS Resources
for positioning per slot supported by the UE.

- differentNumerologyBetweenSRSposAndInitialBWP indicates whether different numerology between the
SRS and the initial UL BWP is supported by the UE. If the field is absent, the UE only supports same
numerology between the SRS and the initial UL BWP.

- srsPosWithoutRestrictionOnBWP indicates whether SRS operation without restriction on the BW is
supported by the UE; BW of the SRS may not include BW of the CORESET#0 and SSB. If the field is absent,
the UE supports only SRS BW that includes the BW of the CORESET #0 and SSB.

- maxNumOfPeriodicAndSemiPersistentSRSposResources indicates the maximum number of periodic and
semi-persistent SRS Resources for positioning supported by the UE.

- maxNumOfPeriodicAndSemiPersistentSRSposResourcesPerSlot indicates the maximum number of
periodic and semi-persistent SRS Resources for positioning per slot supported by the UE.

- differentCenterFregBetweenSRSposAndIinitialBWP indicates whether different center frequency between
the SRS for positioning and the initial UL BWP is supported by the UE. If the field is absent, the UE only
supports same center frequency between the SRS for positioning and initial UL BWP.

- maxNumOfSemiPersistentSRSposResources indicates the maximum number of semi-persistent SRS
Resources for positioning supported by the UE. The UE can include this field only if the UE supports posSRS-
RRC-Inactive-IninitialUL-BWP. Otherwise, the UE does not include this field.

- maxNumOfSemiPersistentSRSposResourcesPerSlot indicates the maximum number of semi-persistent
SRS Resources for positioning per slot supported by the UE. The UE can include this field only if the UE
supports posSRS-RRC-Inactive-IninitialUL-BWP. Otherwise, the UE does not include this field.

- switchingTimeSRS-TX-OtherTX indicates the switching time between SRS Tx and other Tx in initial UL BWP
or Rx in initial DL BWP.

olpc-SRS-PosRRC-Inactive

Indicates whether the UE supports open-loop power control for SRS for positioning in RRC_INACTIVE state. The UE
can include this field only if the UE supports posSRS-RRC-Inactive-IninitialUL-BWP. Otherwise, the UE does not
include this field.

spatialRelationsSRS-PosRRC-Inactive

Indicates whether the UE supports spatial relations for SRS for positioning in RRC_INACTIVE state on FR2. The UE
can include this field only if the UE supports posSRS-RRC-Inactive-IninitialUL-BWP. Otherwise, the UE does not
include this field.

posSRS-SP-RRC-Inactive-IninitialUL-BWP
Indicates whether the UE supports positioning SRS transmission in RRC_INACTIVE state for initial UL BWP with
semi-persistent SRS. The UE can include this field only if the UE supports posSRS-RRC-Inactive-IninitialUL-BWP.
Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:
- maxNumOfSemiPersistentSRSposResources indicates the maximum number of semi-persistent SRS
Resources for positioning supported by the UE.
- maxNumOfSemiPersistentSRSposResourcesPerSlot indicates the maximum number of semi-persistent
SRS Resources for positioning per slot supported by the UE.

posSRS-Preconfigured-RRC-InactivelnitialUL-BWP

Indicates whether the UE supports pre-configured SRS with validity area in RRC_INACTIVE for initial UL BWP. The
UE can include this field only if the UE supports posSRS-ValidityAreaRRC-InactivelnitialUL-BWP. Otherwise, the UE
does not include this field.

posSRS-Preconfigured-RRC-InactiveOutsidelnitialUL-BWP

Indicates whether the UE supports pre-configured SRS with validity area in RRC_INACTIVE outside initial UL BWP.
The UE can include this field only if the UE supports posSRS-ValidityAreaRRC-InactiveOutsidelnitialUL-BWP.
Otherwise, the UE does not include this field.

posSRS-ValidityAreaRRC-InactivelnitialUL-BWP

Indicates whether the UE supports SRS for positioning configuration in multi cells in RRC_INACTIVE for initial UL
BWP. The UE can include this field only if the UE support posSRS-RRC-Inactive-IninitialUL-BWP. Otherwise, the UE
does not include this field.

posSRS-ValidityAreaRRC-InactiveOutsidelnitialUL-BWP

Indicates whether the UE supports SRS for positioning configuration in multi cells in RRC_INACTIVE outside initial UL
BWP. The UE can include this field only if the UE supports posSRS-RRC-Inactive-OutsidelnitialUL-BWP and posSRS-
ValidityAreaRRC-InactivelnitialUL-BWP. Otherwise, the UE does not include this field.
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posSRS-TxFH-RRC-Connected
Indicates the UE capability for support of positioning SRS with Tx frequency hopping in RRC_CONNECTED for
RedCap UEs. The UE can include this field only if the UE supports SRS-AllIPosResources and one of
supportOfRedCap and supportOfERedCap defined in TS 38.331 [35]. Otherwise, the UE does not include this field.
The capability signalling comprises the following parameters:
- maximumSRS-BandwidthAcrossAllHopsFR1: Indicates the maximum positioning SRS bandwidth across all
hops in MHz for FR1, which is supported and reported by UE.
- maximumSRS-BandwidthAcrossAllHopsFR2: Indicates the maximum positioning SRS bandwidth across all
hops in MHz for FR2, which is supported and reported by UE.
- maximumTxFH-Hops: Indicates the maximum number of transmission hops, which is supported and reported
by UE.
- rf-TxRetunTimeFR1: Indicates the RF Tx retune times between consecutive hops for FR1. Enumerated values
indicate 70, 140, 210us.
- rf-TxRetunTimeFR2: Indicates the RF Tx retune times between consecutive hops for FR2. Enumerated values
indicate 35, 70, 140us.
- switchTimeBetweenActiveBWP-FrequencyHop: Indicates the switching time between active BWP and
frequency hop. Enumerated values indicate 100, 140, 200, 300, 500us.
- numOverlappingPRB: Indicates the overlapping PRB(s) between adjacent hops. Enumerated values indicate
0,1,2,4 PRBs.
- maximumSRS-ResourcePeriodic: Indicates the maximum number of periodic positioning SRS resources with
Tx frequency hopping.
- maximumSRS-ResourceAperiodic: Indicates the maximum number of aperiodic positioning SRS resources
with Tx frequency hopping.
- maximumSRS-ResourceSemipersistent: Indicates the maximum number of Semi-persistent positioning SRS
resources with Tx frequency hopping.
NOTE 1: No additional UE requirements shall be specified for the case of Tx hopping with hon-overlapping hops
compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase
continuity across the hops in either case of overlapping or non-overlapping hops.

posSRS-TxFH-RRC-Inactive
Indicates the UE capability for support of positioning SRS with Tx frequency hopping in RRC_INACTIVE for RedCap
UEs. The UE can include this field only if the UE supports posSRS-RRC-Inactive-OutsidelnitialUL-BWP and one of
supportOfRedCap and supportOfERedCap defined in TS 38.331 [35]. Otherwise, the UE does not include this field.
The capability signalling comprises the following parameters:
- maximumSRS-BandwidthAcrossAllHopsFR1: Indicates the maximum positioning SRS bandwidth across all
hops in MHz for FR1, which is supported and reported by UE.
- maximumSRS-BandwidthAcrossAllHopsFR2: Indicates the maximum positioning SRS bandwidth across all
hops in MHz for FR2, which is supported and reported by UE.
- maximumTxFH-Hops: Indicates the maximum number of transmission hops, which is supported and reported
by UE.
- rf-TxRetunTimeFR1: Indicates the RF Tx retune times between consecutive hops for FR1. Enumerated values
indicate 70, 140, 210ys.
- rf-TxRetunTimeFR2: Indicates the RF Tx retune times between consecutive hops for FR2. Enumerated values
indicate 35, 70, 140us.
- switchTimeBetweenActiveBWP-FrequencyHop: Indicates the switching time between active BWP and
frequency hop. Enumerated values indicate 100, 140, 200, 300, 500us.
- numOfOverlappingPRB: Indicates the overlapping PRB(s) between adjacent hops. Enumerated values
indicate 0,1,2,4 PRBs.
- maximumSRS-ResourcePeriodic indicates the maximum number of periodic positioning SRS resources with
Tx frequency hopping.
- maximumSRS-ResourceSemipersistent indicates the maximum number of Semi-persistent positioning SRS
resources with Tx frequency hopping.
NOTE 2: No additional UE requirements shall be specified for the case of Tx hopping with non-overlapping hops
compared to the case of Tx hopping with overlapping hops, e.g., a UE is not responsible for keeping phase
continuity across the hops in either case of overlapping or non-overlapping hops.

posSRS-TxFH-WithTimeWindow

Indicates the UE capability for support of UL time window and transmission of SRS for positioning with Tx Frequency
hopping within the window. The UE can include this field only if the UE supports posSRS-TxFH-RRC-Connected.
Otherwise, the UE does not include this field.
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posSRS-BWA-RRC-Connected

Indicates the UE capability for support of positioning SRS bandwidth aggregation in RRC_CONNECTED and
comprises the support of the same SRS power reduction across aggregated carriers. The UE can include this field
only if the UE supports SRS-AlIPosResources and supportedBandCombinationList defined in TS 38.331 [35].
Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:

numOfCarriersintraBandContiguous: Indicates the number of supported aggregated carriers in intra band
contiguous carriers, which is supported and reported by UE.

maximumAggregatedBW-TwoCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR1, which is supported and reported by UE.
maximumAggregatedBW-TwoCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR2, which is supported and reported by UE.
maximumAggregatedBW-ThreeCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR1, which is supported and reported by UE.
maximumAggregatedBW-ThreeCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR2, which is supported and reported by UE.
maximumAggregatedResourceSet: Indicates the max number of aggregated SRS resource sets for
positioning supported by UE for SRS bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourcePeriodic: Indicates the maximum number of aggregated periodic SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourceAperiodic: Indicates the maximum number of aggregated aperiodic SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourceSemi: Indicates the maximum number of aggregated semi-persistent SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourcePeriodicPerSlot: Indicates the maximum number of aggregated periodic
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
maximumAggregatedResourceAperiodicPerSlot: Indicates the maximum number of aggregated aperiodic
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
maximumAggregatedResourceSemiPerSlot: Indicates the maximum number of aggregated semi-persistent
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.

NOTE 3: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3

intra-band contiguous CCs.

NOTE 4: Each two or three linked SRS resources are counted as 1 resource
NOTE 5: A UE that support SRS-PosResourceAP defined in TS 38.331 [35] must signal a non-zero value for

maximumAggregatedResourceAperiodic and maximumAggregatedResourceAperiodicPerSlot;

NOTE 6: UE only reports the number on bands for the current configured CA band combination.
NOTE 6a: For numOfCarriersintraBandContiguous, it shall be less than or equal to the maximum number of the

component carrier associated with ca-BandwidthClassUL-NR in TS 38.331 [35].

NOTE 6b: For maximum aggregated UL SRS bandwidth, it shall be less than or equal to the maximum aggregated

transmission bandwidth associated with ca-BandwidthClassUL-NR in TS 38.331 [35]. Additionally, it shall
be less than or equal to the maximum aggregated bandwidth for the supported CA configuration in Table
5.5A.1-1in TS 38.101-1 [37] for FR1 bands or Table 5.5A.1-1 in TS 38.101-2 [34] for FR2 bands for the
band where aggregated SRS CCs is configured.
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posSRS-BWA-IndependentCA-RRC-Connected

Indicates the UE capability for support of positioning SRS bandwidth aggregation independent from UL
communication CA in RRC_CONNECTED and comprises the support of the same SRS power reduction across
aggregated carriers. The UE can include this field only if the UE supports SRS-AllPosResources defined in TS 38.331
[35]. Otherwise, the UE does not include this field. The capability signalling comprises the following parameters:

numOfCarriersintraBandContiguous: Indicates the number of supported aggregated carriers in intra band
contiguous carriers, which is supported and reported by UE.

maximumAggregatedBW-TwoCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR1, which is supported and reported by UE.
maximumAggregatedBW-TwoCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR2, which is supported and reported by UE.
maximumAggregatedBW-ThreeCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR1, which is supported and reported by UE.
maximumAggregatedBW-ThreeCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR2, which is supported and reported by UE.
maximumAggregatedResourceSet: Indicates the max number of aggregated SRS resource sets for
positioning supported by UE for SRS bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourcePeriodic: Indicates the maximum number of aggregated periodic SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourceAperiodic: Indicates the maximum number of aggregated aperiodic SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourceSemi: Indicates the maximum number of aggregated semi-persistent SRS
resources for bandwidth aggregation, which is supported and reported by UE.
maximumAggregatedResourcePeriodicPerSlot: Indicates the maximum number of aggregated periodic
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
maximumAggregatedResourceAperiodicPerSlot: Indicates the maximum number of aggregated aperiodic
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
maximumAggregatedResourceSemiPerSlot: Indicates the maximum number of aggregated semi-persistent
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.

guardPeriod: Indicates the guard period in microseconds before and after aggregated SRS transmission.
powerClassForTwoAggregatedCarriers: Indicates the power class of supported two aggregated carriers in
intra band contiguous carriers.

powerClassForThreeAggregatedCarriers: Indicates the power class of supported three aggregated carriers
in intra band contiguous carriers.

NOTE 7: The UE supports the simultaneous transmission in a coherent manner of 2 or 3 SRS resources in 2 or 3

intra-band contiguous CCs.

NOTE 8: Each two or three linked SRS resources are counted as 1 resource
NOTE 9: UE only reports the number on bands for the current configured CA band combination.
NOTE 10: Guard period is needed before and after the aggregated SRS transmissions when SRS resource is

configured within a CC without PUSCH/PUCCH is linked for aggregation with an SRS resource configured
within an UL active BWP of a UL communication CC.

NOTE 11: For a given band, independent of the band combination, the UE must signal the same guard period.
NOTE 12: The power class is only applicable for FR1 bands.
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posSRS-BWA-RRC-Inactive
Indicates the UE capability for support of positioning SRS bandwidth aggregation in RRC_INACTIVE and comprises
the support of the same SRS power reduction across aggregated carriers. The UE can include this field only if the UE
supports posSRS-RRC-Inactive-OutsidelnitialUL-BWP. Otherwise, the UE does not include this field. The capability
signalling comprises the following parameters:
- numOfCarriersintraBandContiguous: Indicates the number of supported aggregated carriers in intra band
contiguous carriers, which is supported and reported by UE.
- maximumAggregatedBW-TwoCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR1, which is supported and reported by UE.
- maximumAggregatedBW-TwoCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
two aggregated carriers for FR2, which is supported and reported by UE.
- maximumAggregatedBW-ThreeCarriersFR1: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR1, which is supported and reported by UE.
- maximumAggregatedBW-ThreeCarriersFR2: Indicates the maximum aggregated SRS bandwidth in MHz for
three aggregated carriers for FR2, which is supported and reported by UE.
- maximumAggregatedResourceSet: Indicates the max number of aggregated SRS resource sets for
positioning supported by UE for SRS bandwidth aggregation, which is supported and reported by UE.
- maximumAggregatedResourcePeriodic: Indicates the maximum number of aggregated periodic SRS
resources for bandwidth aggregation, which is supported and reported by UE.
- maximumAggregatedResourceSemi: Indicates the maximum number of aggregated semi-persistent SRS
resources for bandwidth aggregation, which is supported and reported by UE.
- maximumAggregatedResourcePeriodicPerSlot: Indicates the maximum number of aggregated periodic
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
- maximumAggregatedResourceSemiPerSlot: Indicates the maximum number of aggregated semi-persistent
SRS resources for bandwidth aggregation per slot, which is supported and reported by UE.
- guardPeriod: Indicates the guard period in microseconds before and after aggregated SRS transmission.
- powerClassForTwoAggregatedCarriers: Indicates the power class of supported two aggregated carriers in
intra band contiguous carriers.
- powerClassForThreeAggregatedCarriers: Indicates the power class of supported three aggregated carriers
in intra band contiguous carriers.
NOTE 13: The power class is only applicable for FR1 bands.

- NR-PhaseQuality

The IE NR-PhaseQuality defines the quality of the RSCP/RSCPD measurement.

-- ASNLISTART
NR- PhaseQual i ty-r18 ::= SEQUENCE {
phaseQual i t yl ndex-r 18 I NTEGER (0..179),
phaseQual i t yResol ution-r18 ENUMERATED {ndot 1, nt,...},
}
-- ASNISTOP

NR-PhaseQuality field descriptions

phaseQualitylndex
This field provides index value for an estimate of the uncertainty of the reported phase for which the IE NR-
PhaseQuality is provided in units of degrees.

phaseQualityResolution
This field provides the resolution used in the phaseQualitylndex field. Enumerated values mdotl and m1 correspond
to 0.1 and 1 degrees respectively.

- ReferencePoint

The |E ReferencePoint provides a well-defined location relative to which other locations may be defined.

-- ASNLISTART
Ref erencePoi nt-r16 ::= SEQUENCE {
r ef er encePoi nt Geogr aphi cLocati on-r 16 CHA CE {
| ocation3D-r 16 El |'i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl | i psoid,
ha-1 ocati on3D-r 16 Hi ghAccur acyEl | i psoi dPoi nt Wt hAl ti t udeAndUncert ai nt yEl | i psoi d-r 15,
i .o;:’al Oigi n-v1800 Local Ori gin-r18
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ReferencePoint field descriptions

referencePointGeographicLocation
This field provides the geodetic or local location of the reference point.

localOrigin

coordinate system [15].

This field provides an identifier for the reference point that defines the origin and orientation of a local Cartesian

- RelativeCartesianLocation

The |E RelativeCartesianLocation provides a Cartesian | ocation relative to some known reference location in alocal

coordinate system defined by alocal origin.

-- ASNISTART

Rel ati veCart esi anLocati on-r18 :
cart esi anCoor di nat esUni ts-r 18
x-val ue-r 18
y-val ue-r 18
z-val ue-r 18
| ocati onUnc-r18

}

X-Val ue-r18 ::= SEQUENCE {
del ta-x-r18
coarse-del ta-x-r18

}

Y- Val ue-r 18 :: = SEQUENCE {
delta-y-ri8
coarse-delta-y-ri8

}

Z-Val ue-r18 ::= SEQUENCE {
delta-z-r18
coarse-delta-z-r18

}

-- ASNISTOP

. = SEQUENCE {

ENUMERATED { nm cm dm m
X- Val ue-r 18,

Y- Val ue-r 18,

Z- Val ue-r 18,

Locati onUncertai nty-r16

| NTEGER (-1024. .1023),
| NTEGER (0. . 4095)

| NTEGER (- 1024. . 1023),
I NTEGER (0. . 4095)

| NTEGER (-1024. .1023),
| NTEGER (0. . 4095)

-1
OPTI ONAL, -- Need OP
OPTI ONAL, -- Need OP
OPTI ONAL, -- Need OP
OPTI ONAL, -- Need OP

RelativeCartesianLocation field descriptions

cartesianCoordinatesUnits

This field provides the units and scale factor for the x-value, y-value and z-value fields. Enumerated values mm, cm,
dm, and m, correspond to 10-® metre, 102 metre, 10"* metre and 1 metres, respectively.

x-value

l.e., the full x-value is given by:

horizAxesOrientation).

This field specifies the x-value of the desired location in a Cartesian coordinate system defined by an associated
LocalOrigin IE and comprises the following sub-fields:
- delta-x specifies the delta value on the x-axis of a Cartesian coordinate system in the unit provided in
cartesianCoordinatesUnits field.
- coarse-delta-x specifies the delta value on the x-axis of a Cartesian coordinate system in 1024 times the size
of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-x field. If this field
is absent, the value for coarse-delta-x is zero.

(delta-x x cartesianCoordinatesUnits) + (coarse-delta-x x 1024 x cartesianCoordinatesUnits) [m].
Positive value represents easting from reference point (local origin), unless the field horizAxesOrientation is provided
in the associated LocalOrigin IE, in which case the local coordinate system is rotated clockwise horizontally by

y-value

This field specifies the y-value of the desired location in a Cartesian coordinate system defined by an associated
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LocalOrigin IE and comprises the following sub-fields:

- delta-y specifies the delta value on the y-axis of a Cartesian coordinate system in the unit provided in
cartesianCoordinatesUnits field.

- coarse-delta-y specifies the delta value on the y-axis of a Cartesian coordinate system in 1024 times the size
of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-y field. If this field
is absent, the value for coarse-delta-y is zero.

l.e., the full y-value is given by:

(delta-y x cartesianCoordinatesUnits) + (coarse-delta-y x 1024 x cartesianCoordinatesUnits) [m].

Positive value represents northing from reference point (local origin), unless the field horizAxesOrientation is provided
in the associated LocalOrigin IE, in which case the local coordinate system is rotated clockwise horizontally by
horizAxesOrientation).

z-value
This field specifies the z-value of the desired location in a Cartesian coordinate system and comprises the following
sub-fields:

- delta-z specifies the delta value on the z-axis of a Cartesian coordinate system in the unit provided in
cartesianCoordinatesUnits field.

- coarse-delta-z specifies the delta value on the z-axis of a Cartesian coordinate system in 1024 times the size
of the unit provided in cartesianCoordinatesUnits field and with the same sign as in the delta-z field. If this field
is absent, the value for coarse-delta-z is zero.

l.e., the full z-value is given by:
(delta-z x cartesianCoordinatesUnits) + (coarse-delta-z x 1024 x cartesianCoordinatesUnits) [m].

locationUnc
This field specifies the uncertainty of the location coordinates (see IE RelativeLocation).
If this field is absent, the uncertainty is the same as for the associated reference point location.

RelativeLocation

The |E RelativeL ocation provides a location relative to some known reference location.

-- ASNLISTART
Rel ati veLocation-r16 ::= SEQUENCE {

mlli-arc-second-units-r16 ENUVERATED { masO-03, nas0-3, mas3, mas30, ...},

hei ght-uni ts-r16 ENUMERATED {mMm cm m ...},

delta-latitude-ri16 Del t a- Lati t ude-r 16,

del t a- | ongi t ude-r 16 Del t a- Longi t ude-r 16,

del t a- hei ght-r 16 Del t a- Hei ght - r 16,

| ocati onUNC-r 16 Locati onUncertai nty-r16 OPTI ONAL, -- Need OP
}
Del ta-Latitude-r16 ::= SEQUENCE {

del ta-Latitude-r16 | NTEGER (-1024..1023),

coarse-del ta-Latitude-r16 | NTEGER (0. .4095) OPTI ONAL, -- Need OP
}
Del t a- Longi tude-r 16 ::= SEQUENCE {

del t a- Longi t ude-r 16 | NTEGER (-1024..1023),

coarse-del ta-Longi tude-r 16 I NTEGER (0. .4095) OPTI ONAL, -- Need OP
}
Del t a- Hei ght-r 16 ::= SEQUENCE {

del t a- Hei ght -r 16 | NTEGER (-1024..1023),

coarse-del t a- Hei ght -r 16 | NTEGER (0. .4095) OPTI ONAL, -- Need OP
}
Locati onUncertainty-r16 ::= SEQUENCE {

hori zont al Uncertainty-r16 I NTEGER (0. . 255),

hori zont al Confi dence-r 16 I NTEGER (0. .100),

vertical Uncertainty-r16 | NTEGER (0. . 255),

verti cal Confidence-r 16 | NTEGER (0. .100)
}
-- ASNLISTOP

RelativeLocation field descriptions

milli-arc-second-units
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This field provides the units and scale factor for the delta-latitude and delta-longitude fields. Enumerated values masO-
03, mas0-3, mas3, and mas30, correspond to 0.03, 0.3, 3, and 30 milliarcseconds, respectively.

height-units
This field provides the units and scale factor for the delta-height field. Enumerated values mm, cm, and m correspond
to 102 metre, 10 metre, and 1 metres, respectively.

delta-latitude
This field specifies the delta value in latitude of the desired location, defined as "desired location" minus "reference
point location" and comprises the following sub-fields:

- delta-Latitude specifies the delta value in latitude in the unit provided in milli-arc-second-units field.

- coarse-delta-Latitude specifies the delta value in latitude in 1024 times the size of the unit provided in milli-
arc-second-units field and with the same sign as in the delta-Latitude field. If this field is absent, the value for
coarse-delta-Latitude is zero.

l.e., the full delta-latitude is given by:
(delta-Latitude x milli-arc-second-units) + (coarse-delta-Latitude x 1024 x milli-arc-second-units) [milli-arc-seconds]

delta-longitude
This field specifies the delta value in longitude of the desired location, defined as "desired location" minus "reference
point location" and comprises the following sub-fields:

- delta-Longitude specifies the delta value in longitude in the unit provided in milli-arc-second-units field.

- coarse-delta-Longitude specifies the delta value in longitude in 1024 times the size of the unit provided in
milli-arc-second-units field and with the same sign as in the delta-Longitude field. If this field is absent, the
value for coarse-delta-Longitude is zero.

l.e., the full delta-longitude is given by:
(delta-Longitude x milli-arc-second-units) + (coarse-delta-Latitude x 1024 x milli-arc-second-units) [milli-arc-seconds]

delta-height
This field specifies the delta value in ellipsoidal height of the desired location, defined as "desired location" minus
"reference point location" and comprises the following sub-fields:

- delta-Height specifies the delta value in ellipsoidal height in the unit provided in height-units field.

- coarse-delta-Height specifies the delta value in ellipsoidal height in 1024 times the size of the unit provided in
height-units field and with the same sign as in the delta-Height field. If this field is absent, the value for coarse-
delta-Height is zero.

l.e., the full delta-height is given by:
(delta-Height x height-units) + (coarse-delta-Height x 1024 x height-units) [metres]

locationUNC
This field specifies the uncertainty of the location coordinates and comprises the following sub-fields:

- horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The
'horizontalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and
'horizontalConfidence' corresponds to confidence as defined in TS 23.032 [15].

- verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds
to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to
confidence as defined in TS 23.032 [15].

If this field is absent, the uncertainty is the same as for the associated reference point location.

- TEG-TimingErrorMargin

The |E TEG-TimingErrorMargin defines the timing error margin values of the UE Rx TEGs, UE Tx TEGs, or TRP Tx
TEGs. Enumerated value 'tcO' correspondsto 0 Tc, 'tc2' corresponds to 2 Tc and so on, where Tcisdefined in TS
38.211 [41] clause 4.1.

-- ASNLISTART

TEG Ti mi ngError Margi n-r17 ::= ENUMERATED { tcO, tc2, tc4, tc6, tc8, tcl2, tcl6, tc20, tc24,
tc32, tc40, tc48, tch56, tc64, tc72, tc80 }

-- ASNISTOP

- RxTXTEG-TimingErrorMargin

The |E RXTXTEG-TimingErrorMargin defines the timing error margin values of the UE RxTx TEGs. Enumerated value
'tc0-5' correspondsto 0.5 Tc, 'tcl’ corresponds to 1 Tc and so on, where Tcisdefined in TS 38.211 [41] clause 4.1.

-- ASNISTART

RXTXTEG- Ti mi ngError Margi n-r17 ::= ENUMERATED { tcO0-5, tcl, tc2, tc4, tc8, tcl2, tcl6, tc20,
tc24, tc32, tc40, tc48, tc64, tc80, tc96, tcl28 }
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-- ASNISTOP

6.5 Positioning Method IEs

6.5.1 OTDOA Positioning

This clause defines the information elements for downlink OTDOA positioning, which includes TBS positioning based
on PRS signals (TS 36.305[2]).

6.5.1.1 OTDOA Assistance Data

— OTDOA-ProvideAssistanceData

The |IE OTDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-assisted
downlink OTDOA. It may also be used to provide OTDOA positioning specific error reason.

Throughout clause 6.5.1, "assistance data reference cell” refersto the cell defined by the |E OTDOA-ReferenceCellInfo
and "NB-10T assistance data reference cell" refersto the cell defined by the |E OTDOA-ReferenceCellInfoNB (see
clause 6.5.1.2). "RSTD reference cell" appliesonly in clause 6.5.1.5.

If both I1Es, OTDOA-ReferenceCellInfo and OTDOA-ReferenceCelllnfoNB are included in
OTDOA-ProvideAssistanceData, the assistance data reference cell and NB-10T assistance data reference cell
correspond to the same cell, and the target device may assume that PRS and NPRS antenna ports are quasi co-located,
as defined in TS 36.211 [16].

Throughout clause 6.5.1, the term "cell” refers to "transmission point (TP)", unless distinguished in the field
description.

NOTE 1: Thelocation server should include at least one cell for which the SFN can be obtained by the target
device, e.g. the serving cell, in the assistance data, either as the assistance data reference cell or in the
neighbour cell list. Otherwise the target device will be unable to perform the OTDOA measurement and
the positioning operation will fail.

NOTE 2: Due to support of cells containing multiple TPs and PRS-only TPs not associated with cells, the term
"cell" asused in clause 6.5.1 may not always correspond to a cell for the E-UTRAN.

NOTE 3: For NB-loT access, due to support of NPRS on multiple carriers, the term "cell" asused in clause 6.5.1
refersto the anchor carrier, unless otherwise stated.

-- ASNLSTART

OTDQOA- Provi deAssi st anceDat a :: = SEQUENCE {
ot doa- Ref erenceCel | | nf o OTDOA- Ref erenceCel | | nfo OPTI ONAL, -- Need ON
ot doa- Nei ghbour Cel | I nf o OTDQOA- Nei ghbour Cel | | nf oLi st OPTI ONAL, -- Need ON
ot doa- Error OTDQOA- Er r or OPTI ONAL, -- Need ON
[l
ot doa- Ref er enceCel | | nf oNB-r 14 OTDOA- Ref er enceCel | | nf oNB-r 14 OPTI ONAL, -- Need ON
ot doa- Nei ghbour Cel | I nf oNB-r14  OTDOA- Nei ghbour Cel | I nf oLi st NB-r14  OPTI ONAL -- Need ON
11

}

-- ASNISTOP
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6.5.1.2 OTDOA Assistance Data Elements

— OTDOA-ReferenceCellinfo

The |IE OTDOA-ReferenceCellInfo is used by the location server to provide assistance data reference cell information
for OTDOA assistance data. The ot number offsets and expected RSTDs in OTDOA-Neighbour CellInfoList are
provided relative to the cell defined by this | E. If earfcnRef of this assistance data reference cell is different from that of
the serving cell, the LPP layer shall inform lower layersto start performing inter-frequency RSTD measurements with
this cell and provide to lower layers the information about this assistance data reference cell, e.g. EARFCN and PRS
positioning occasion information.

NOTE: Thelocation server should always include the PRS configuration of the assistance data reference and
neighbour cells. Otherwise the UE may not meet the accuracy requirements as defined in TS 36.133 [18].

- - ASNISTART
OTDQOA- Ref erenceCel | I nfo :: = SEQUENCE {
physCel I 1 d I NTEGER (0. .503),
cell d obal I d ECG OPTI ONAL, -- Need ON
ear f cnRef ARFCN- Val ueEUTRA COPTI ONAL, -- Cond Not SanmeAsSer v0
ant ennaPort Confi g ENUMERATED {portsl-or-2, ports4, ... }
OPTI ONAL, -- Cond Not SameAsServ1
cpLength ENUMERATED { nornal, extended, ... },
prslnfo PRS- | nf o OPTI ONAL, -- Cond PRS
t [ . éarf cnRef - v9a0 ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -- Cond Not SanmeAsServ2
11,
[[ tpld-ri4 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
cpLengt hCRS-r 14 ENUMERATED { nornal, extended, ... }
OPTI ONAL, -- Cond CRS
sameMBSFNconf i gRef -r14 BOOLEAN OPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUVERATED {n6, nl15, n25, n50, n75, nl100}
OPTI ONAL, -- Cond Not SameAsServ3
addPRSconfi gRef -r 14 SEQUENCE (S| ZE (1..nmaxAddPRSconfig-r14)) OF PRS-Info
OPTI ONAL -- Need ON
t
nr-LTE- SFN- O f set -r 15 | NTEGER (0. .1023) OPTI ONAL -- Cond NR
i
t dd- confi g-v1520 TDD- Confi g-v1520 COPTI ONAL, -- Need ON
nr-LTE-fineTi m ng- O f set-r15 I NTEGER (0. . 19) OPTI ONAL -- Cond FineOfset
11
}
maxAddPRSconfi g-r 14 INTEGER ::= 2
-- ASNISTOP
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Conditional presence Explanation

NotSameAsServ0 This field is absent if earfcnRef-v9a0 is present. Otherwise, the field is mandatory present
if the EARFCN of the OTDOA assistance data reference cell is not the same as the
EARFCN of the target devices' current primary cell.

NotSameAsServl The field is mandatory present if the antenna port configuration of the OTDOA assistance
data reference cell is not the same as the antenna port configuration of the target devices'
current primary cell.

NotSameAsServ2 The field is absent if earfcnRef is present. Otherwise, the field is mandatory present if the
EARFCN of the OTDOA assistance data reference cell is not the same as the EARFCN
of the target devices' current primary cell.

PRS The field is mandatory present if positioning reference signals are available in the
assistance data reference cell (TS 36.211 [16]); otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsServ3 The field is mandatory present if the downlink bandwidth configuration of the assistance

data reference cell is not the same as the downlink bandwidth configuration of the target
devices' current primary cell and if PRS frequency hopping is used in the assistance data
reference cell (TS 36.211 [16]); otherwise it is not present.

NR The field is optionally present, need ON, if the target device is served by an NR cell;
otherwise it is not present.
FineOffset The field is optionally present, need ON, if nr-LTE-SFN-Offset is present. Otherwise it is

not present.

OTDOA-ReferenceCellinfo field descriptions

physCellld
This field specifies the physical cell identity of the assistance data reference cell, as defined in TS 36.331 [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the assistance data reference cell, as
defined in TS 36.331 [12]. The server should include this field if it considers that it is needed to resolve ambiguity in
the cell indicated by physCellid.

earfcnRef
This field specifies the EARFCN of the assistance data reference cell.

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the assistance data reference cell.

cpLength
This field specifies the cyclic prefix length of the assistance data reference cell PRS if the prsinfo field is present,
otherwise this field specifies the cyclic prefix length of the assistance data reference cell CRS.

prsinfo
This field specifies the first PRS configuration of the assistance data reference cell.
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OTDOA-ReferenceCellinfo field descriptions

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsID may be
used to identify the transmission point in the case the same physical cell ID is shared by multiple transmission points.

cpLengthCRS

This field specifies the cyclic prefix length of the assistance data reference cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of the assistance data reference cell are quasi co-located (as
defined in TS 36.211 [16]).

sameMBSFNconfigRef
This field indicates whether the MBSFN subframe configuration of the assistance data reference cell is the same as
the current primary cell of the target device. TRUE means the same, and FALSE means not the same.

diBandwidth
This field specifies the downlink bandwidth configuration of the assistance data reference cell, Nrs in downlink, see TS
36.101 [21, table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigRef
This field specifies the additional (second and possibly third) PRS configuration(s) of the assistance data reference
cell.

nr-LTE-SFN-Offset

This field specifies the SFN offset between the serving NR cell and the LTE assistance data reference cell.

The offset corresponds to the number of full radio frames counted from the beginning of a radio frame #0 of the NR
serving cell to the beginning of the closest subsequent radio frame #0 of the assistance data reference cell.

tdd-config

This field specifies the TDD specific physical channel configuration of the assistance data reference cell. The field
should be present if the assistance data reference cell is a TDD cell and if the TDD UL/DL configuration of the
assistance data reference cell is not the same as the target devices' current primary cell or if the target devices'
current primary cell is a FDD cell.

nr-LTE-fineTiming-Offset

This field specifies the frame boundary offset between the NR serving cell and the LTE assistance data reference cell
in units of 0.5 ms. The offset is counted from the beginning of a subframe #0 of the NR serving cell to the beginning of
the closest subsequent subframe #0 of the LTE assistance data reference cell, rounded down to multiples of 0.5 ms.
Value 0 corresponds to 0 ms, value 1 corresponds to 0.5 ms, 2 to 1 ms and so on.

- PRS-Info
The |E PRS Info provides the information related to the configuration of PRSin acell.
-- ASNLISTART
PRS-1nfo ::= SEQUENCE {
pr s- Bandwi dt h ENUMERATED { n6, nl15, n25, n50, n75, nl100, ... },
prs-Configurationlndex |NTEGER (0. .4095),
nunDL- Fr anes ENUMERATED {sf-1, sf-2, sf-4, sf-6, ..., sf-add-v1420},
prs-Mitingl nfo-r9 CHO CE {
po2-r19 BIT STRING (Sl ZE(2)),
po4-r9 BI T STRING (S| ZE(4)),
po8-r9 BI T STRING (S| ZE(8)),
pol6-r9 BIT STRING (SI ZE(16)),
po32- v1420 BIT STRING (SI ZE(32)),
po64-v1420 BI T STRI NG (Sl ZE(64)),
po128-v1420 BI T STRING (Sl ZE(128)),
p0256- v1420 BI T STRI NG (Sl ZE(256)),
po512- v1420 BIT STRING (Sl ZE(512)),
po1024- v1420 BI T STRI NG (S| ZE(1024))
} OPTI ONAL, -- Need OP
[[ prsiDri4 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
add- nunDL- Fr anmes-r 14 | NTEGER (1. .160) OPTI ONAL, -- Cond sf-add
prsCccG ouplLen-r 14 ENUMERATED {g2, g4, g8, gl16, g32, g64, g128,... }
OPTI ONAL, -- Cond Ccc-Gp

pr sHoppi ngl nfo-r14 CHO CE {
| NTEGER (O. .
SEQUENCE (Sl ZE (3))

nb2-r 14
nb4-r 14

}
11
}

maxAvai | Nar r onBands- M nus1-r 14

-- ASNISTOP

maxAvai | Nar r onBands- M nus1-r14),

OF | NTEGER (0.. maxAvai |l NarrowBands- M nus1-r14)

OPTI ONAL -- Cond PRS-FH

INTEGER ::= 15 -- Maxi mum nunber of narrowbands m nus 1
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Conditional presence Explanation
sf-add The field is mandatory present if the numDL-Frames field has the value 'sf-add’; otherwise
it is not present.
Occ-Grp The field is mandatory present if a PRS occasion group is configured; otherwise it is not
present.
PRS-FH The field is mandatory present if frequency hopping is used for PRS; otherwise it is not
present.

PRS-Info field descriptions

prs-Bandwidth

This field specifies the bandwidth that is used to configure the positioning reference signals on. Enumerated values
are specified in number of resource blocks (n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so
on) and define 1.4, 3, 5, 10, 15 and 20 MHz bandwidth.

prs-Configurationindex
This field specfies the positioning reference signals configuration index Iprs as defined in TS 36.211 [16].

numDL-Frames

This field specifies the number of consecutive downlink subframes Ners with positioning reference signals, as defined
in TS 36.211 [16]. Enumerated values define 1, 2, 4, or 6 consecutive downlink subframes. The value sf-add indicates
that Ners is provided in the field add-numDL-Frames.

prs-Mutinginfo

This field specifies the PRS muting configuration of the cell. The PRS muting configuration is defined by a periodic
PRS muting sequence with periodicity Trer where Trep, counted in the number of PRS occasion groups (TS 36.133
[18]), can be 2, 4, 8, 16, 32, 64, 128, 256, 512, or 1024 which is also the length of the selected bit string that
represents this PRS muting sequence. If a bit in the PRS muting sequence is set to "0", then the PRS is muted in all
the PRS occasions in the corresponding PRS occasion group. A PRS occasion group comprises one or more PRS
occasions as indicated by prsOccGrouplLen. Each PRS occasion comprises Ners downlink positioning subframes as
defined in TS 36.211 [16]. The first bit of the PRS muting sequence corresponds to the first PRS occasion group that
starts after the beginning of the assistance data reference cell SFN=0. The sequence is valid for all subframes after
the target device has received the prs-Mutinginfo. If this field is not present the target device may assume that the
PRS muting is not in use for the cell.

When the SFN of the assistance data reference cell is not known to the UE and prs-Mutinginfo is provided for a cell in
the OTDOA-NeighbourCellinfoList IE, the UE may assume no PRS is transmitted by that cell.

When the UE receives a Trep-bit muting pattern together with a PRS periodicity Ters for the same cell which exceeds
10240 subframes (i.e., Trer X Tprs > 10240 subframes), the UE shall assume an n-bit muting pattern based on the
first n-bits, where n = 10240/Ters.

prsiD
This field specifies the PRS-ID as defined in TS 36.211 [16].

add-numDL-Frames
This field specifies the number of consecutive downlink subframes Nprs with positioning reference signals, as defined
in TS 36.211 [16]. Integer values define 1, 2, 3, ..., 160 consecutive downlink subframes.

prsOccGrouplLen

This field specifies the PRS occasion group length, defined as the number of consecutive PRS occasions comprising
a PRS occasion group. Each PRS occasion of the PRS occasion group consists of numDL-Frames or add-numDL-
Frames consecutive downlink subframes with positioning reference signals. Enumerated values define 2, 4, 8, 16, 32,
64 or 128 consecutive PRS occasions. If omitted, the PRS occasion group length is 1. The product of the PRS
periodicity T_PRS from the prs-Configurationindex and the PRS occasion group length cannot exceed 1280.

prsHoppinginfo

This field specifies the PRS frequency hopping configuration (TS 36.211 [16]). The choice nb2 indicates hopping
between 2 narrowbands; the choice nb4 indicates hopping between 4 narrowbands. The first PRS positioning
occasion of the first PRS occasion group that starts after the beginning of SFN=0 of the assistance data reference cell
is located at the centre of the system bandwidth. The frequency band of each subsequent PRS occasion is indicated

by nb2 or nb4, respectively, which defines the narrowband index = VB as specified in TS 36.211 [16]. If this field is
absent, no PRS frequency hopping is used.

- TDD-Config

The IE TDD-Config is used to specify the TDD specific physical channel configuration.

-- ASN1ISTART
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TDD- Confi g-v1520 ::= SEQUENCE {

subf rameAssi gnrment - v1520 ENUMERATED { saO, sal, sa2, sa3, sa4, sa5, sab },
}
-- ASNLISTOP

TDD-Config field descriptions

subframeAssignment

This field specifies the TDD UL/DL subframe configuration where sa0 points to Configuration 0, sal to Configuration 1
etc. as specified in TS 36.211 [16], table 4.2-2. The target device assumes the same value for all assistance data cells
residing on same frequency band.

- OTDOA-NeighbourCellinfoList

The IE OTDOA-NeighbourCellInfoList is used by the location server to provide neighbour cell information for OTDOA
assistance data. If the target device is not capable of supporting additional neighbour cells (as indicated by the absence
of the | E additionalNeighbourCellInfoList in OTDOA-ProvideCapabilities), the set of cellsin the OTDOA-

Neighbour CellInfoList is grouped per frequency layer and in the decreasing order of priority for measurement to be
performed by the target device, with the first cell in the list being the highest priority for measurement and with the
same earfcn not appearing in more than one instance of OTDOA-Neighbour Freglinfo.

If the target device is capable of supporting additional neighbour cells (as indicated by the presence of the IE

additional Neighbour CellInfoList in OTDOA-ProvideCapabilities), the list may contain al cells (up to 3x24 cells)
belonging to the same frequency layer or cells from different frequency layers with the first cell in the list still being the
highest priority for measurement.

The prioritization of the cellsin thelist isleft to server implementation. The target device should provide the available
measurements in the same order as provided by the server.

If inter-frequency neighbour cells are included in OTDOA-Neighbour CellInfoList, where an inter-frequency isa E-
UTRA frequency which is different from the E-UTRA serving cell frequency, the LPP layer shall inform lower layers
to start performing inter-frequency RSTD measurements for these neighbour cells and also provide to lower layers the
information about these neighbour cells, e.g. EARFCN and PRS positioning occasion information.

-- ASNLISTART
OTDQOA- Nei ghbour Cel | | nf oLi st ::= SEQUENCE (S| ZE (1..maxFreqglLayers)) OF OI'DOA- Nei ghbour Freql nf o
OTDQOA- Nei ghbour Fregl nfo ::= SEQUENCE (S| ZE (1..24)) OF OIDOA- Nei ghbour Cel | | nf oEl enment
OTDQOA- Nei ghbour Cel | | nf oEl enent :: = SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
cell d obal Id ECG OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SameAsRef 0
cpLength ENUMERATED {nornal, extended, ...}
OPTI ONAL, -- Cond Not SanmeAsRef 1
prslnfo PRS- | nf o OPTI ONAL, -- Cond Not SanmeAsRef 2
ant ennaPort Confi g ENUMERATED {ports-1-or-2, ports-4, ...}
OPTI ONAL, -- Cond Not sameAsRef 3
sl ot Nunber O f set | NTEGER (0. . 19) OPTI ONAL, -- Cond Not SanmeAsRef 4
prs- Subf rame f set I NTEGER (0. .1279) OPTI ONAL, -- Cond InterFreq
expect edRSTD I NTEGER (0. .16383),
expect edRSTD- Uncert ai nty | NTEGER (0. .1023),
[[ earfcn-v9a0 ARFCN- Val ueEUTRA-v9a0  OPTI ONAL -- Cond Not SaneAsRef 5
11,
[[ tpld-ri4 | NTEGER (0. . 4095) OPTI ONAL, -- Need ON
prs-only-tp-rl4 ENUVERATED { true } OPTI ONAL, -- Cond TBS
cpLengt hCRS-r 14 ENUMERATED { nornal, extended, ... }
OPTI ONAL, -- Cond CRS
sameMBSFNconf i gNei ghbour -r 14 BOOLEAN CPTI ONAL, -- Need ON
dl Bandwi dt h-r 14 ENUMERATED {n6, n15, n25, n50, n75, nl100}
OPTI ONAL, -- Cond Not SanmeAsRef 6

addPRSconf i gNei ghbour -r 14 SEQUENCE (Sl ZE (1.. maxAddPRSconfig-r14)) OF
Add- PRSconf i gNei ghbour El ement -r 14
OPTI ONAL -- Need ON

—_——
—_——

t dd- confi g-v1520 TDD- Confi g-v1520 COPTI ONAL -- Need ON
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11

}
Add- PRSconf i gNei ghbour El enent-r 14 :: = SEQUENCE {
add- prsinfo-ri14 PRS- | nf o OPTI ONAL, -- Cond Not SanmeAsRef 7
}
maxFreglLayers INTEGER ::= 3
-- ASNISTOP
Conditional presence Explanation

NotsameAsRef0 The field is absent if earfcn-v9a0 is present. If earfcn-v9a0 is not present, the field is
mandatory present if the EARFCN is not the same as for the assistance data reference
cell; otherwise it is not present.

NotsameAsRefl The field is mandatory present if the cyclic prefix length is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef2 The field is mandatory present if the first PRS configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef3 The field is mandatory present if the antenna port configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotsameAsRef4 The field is mandatory present if the slot timing is not the same as for the assistance data
reference cell; otherwise it is not present.

NotSameAsRef5 The field is absent if earfcn is present. If earfcn is not present, the field is mandatory
present if the EARFCN is not the same as for the assistance data reference cell;
otherwise it is not present.

InterFreq The field is optionally present, need OP, if the EARFCN is not the same as for the
assistance data reference cell; otherwise it is not present.

TBS The field is mandatory present if the OTDOA-NeighbourCellinfoElement is provided for a
PRS-only TP; otherwise it is not present.

CRS The field is optionally present, need ON, if prsinfo is present. Otherwise it is not present.

NotSameAsRef6 The field is mandatory present if PRS frequency hopping is used on this neighbour cell
(TS 36.211 [16]) and if the downlink bandwidth configuration is not the same as for the
assistance data reference cell; otherwise it is not present.

NotSameAsRef7 The field is mandatory present if any instance of the additional PRS configurations of
addPRSconfigNeighbour is not the same as the corresponding instance of the additional
PRS configuration of the addPRSconfigRef for the assistance data reference cell;
otherwise it is not present.

OTDOA-NeighbourCellIinfoList field descriptions

physcCellld
This field specifies the physical cell identity of the neighbour cell, as defined in TS 36.331 [12].

cellGloballd

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell, as defined in TS
36.331 [12]. The server should provide this field if it considers that it is needed to resolve any ambiguity in the cell
identified by physCellld.

earfcn
This field specifies the EARFCN of the neighbour cell.

cpLength
This field specifies the cyclic prefix length of the neigbour cell PRS if PRS are present in this neighbour cell, otherwise
this field specifies the cyclic prefix length of CRS in this neighbour cell.

prsinfo

This field specifies the first PRS configuration of the neighbour cell.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may
assume that each PRS positioning occasion in the neighbour cell at least partially overlaps with a PRS positioning
occasion in the assistance data reference cell where the maximum offset between the transmitted PRS positioning
occasions may be assumed to not exceed half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that this cell has the same PRS periodicity (Ters) as the assistance data reference cell.

antennaPortConfig
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.
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OTDOA-NeighbourCellinfoList field descriptions

slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the assistance data reference cell.
The slotNumberOffset together with the current slot number of the assistance data reference cell may be used to
calculate the current slot number of this cell which may further be used to generate the CRS sequence by the target
device. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the assistance data reference cell.

prs-SubframeOffset

This field specifies the offset between the first PRS subframe of the first PRS occasion group of the first PRS
configuration in the assistance data reference cell on the reference carrier frequency layer and the first PRS subframe
in the closest subsequent PRS occasion group of the PRS configuration with the longest PRS occasion group
periodicity (NOTE 1) of this cell on the other carrier frequency layer. The value is given in number of full sub-frames. If
the EARFCN is not the same as for the assistance data reference cell and the field is not present but PRS are
available on this cell, the receiver shall consider the PRS subframe offset for this cell to be O.

expectedRSTD
If PRS is transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference of PRS positioning occasions between the two cells. The RSTD value can be negative and is
calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If PRS is not transmitted:

This field indicates the RSTD value that the target device is expected to measure between this cell and the assistance
data reference cell. The expectedRSTD field takes into account the expected propagation time difference as well as
transmit time difference between the two cells. The RSTD value can be negative and is calculated as (expectedRSTD-
8192). The resolution is 3'Ts, with Ts=1/(15000*2048) seconds.

expectedRSTD-Uncertainty
If PRS is transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

The target device may assume that the beginning of the PRS occasion group of the PRS configuration with the
longest PRS occasion group periodicity (NOTE) of the neighbour cell is received within the search window of size

[- expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centred at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the first
PRS occasion group of the first PRS configuration of the assistance data reference cell at the target device antenna
connector, N = 0 when the EARFCN of the neighbour cell is equal to that of the assistance data reference cell, and N
= prs-SubframeOffset otherwise.

If PRS is not transmitted:

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device. The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with
Ts=1/(15000*2048) seconds.

If Tx is the reception time of the beginning of the subframe X of the assistance data reference cell at the target device
antenna connector, the target device may assume that the beginning of the closest subframe of this neighbour cell to
subframe X is received within the search window of size [—expectedRSTD-Uncertaintyx3xTs, expectedRSTD-
Uncertaintyx3xTs] centred at Tx + (expectedRSTD-8192) x3xTs,

tpld
This field specifies an identity of the transmission point. This field together with the physCellld and/or prsIiD may be
used to identify the transmission point in the case the same physical cell ID is shared by multiple transmission points.

prs-only-tp
This field, if present, indicates that the OTDOA-NeighbourCellinfoElement is provided for a PRS-only TP.

For the purpose of RSTD measurements from a PRS-only TP, the target device shall not assume any other signals or
physical channels are present other than PRS (TS 36.213 [28]).

For the purpose of RSTD measurements from a PRS-only TP, the target device shall use the physCellld only for PRS
generation, and only if no PRS-ID is provided for this TP.
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OTDOA-NeighbourCellinfoList field descriptions

cpLengthCRS

This field specifies the cyclic prefix length of this assistance data neighbour cell CRS. If this field is present, the target
device may assume the CRS and PRS antenna ports of this assistance data neighbour cell are quasi co-located (as
defined in TS 36.211 [16]).

sameMBSFNconfigNeighbour
This field indicates whether the MBSFN subframe configuration of the neighbour cell is the same as the current
primary cell of the target device. TRUE means the same, and FALSE means not the same.

dIBandwidth
This field specifies the downlink bandwidth configuration of the neighbour cell, Nrs in downlink, see TS 36.101 [21,
table 5.6-1]. Enumerated value n6 corresponds to 6 resource blocks, n15 to 15 resource blocks and so on.

addPRSconfigNeighbour

This field specifies the additional (second and possibly third) PRS configuration(s) of the neighbour cell. When the
EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target device may assume
that each PRS positioning occasion in each instance of addPRSconfigNeighbour in the neighbour cell at least partially
overlaps with a PRS positioning occasion of the same instance of addPRSconfigRef in the assistance data reference
cell where the maximum offset between the transmitted PRS positioning occasions may be assumed to not exceed
half a subframe.

When the EARFCN of the neighbour cell is the same as for the assistance data reference cell, the target may assume
that each instance of addPRSconfigNeighbour of this cell has the same PRS periodicity (Tprs) as the corresponding
instance of addPRSconfigRef of the assistance data reference cell.

tdd-config

This field specifies the TDD specific physical channel configuration of the neighbour cell earfcn. The field should be
present if this neighbour cell is a TDD cell and if the TDD UL/DL configuration for assistance data cells on this earfcn
has not been provided in any other instance of OTDOA-NeighbourCellinfoElement or in IE OTDOA-ReferenceCellinfo,
and is not the same as the target device's current primary cell when this is a TDD cell. NOTE 2.

NOTE 1: If thiscell has more than one PRS configuration with equal longest PRS occasion group periodicity (i.e.,
PRS occasion group length times Tprs), the first such configuration is referenced. In order to avoid
ambiguity for frequency hopping, a PRS occasion group should contain at least 2 PRS occasions with
hopping between 2 narrowbands and at least 4 PRS occasions with hopping between 4 narrowbands.

NOTE 2: Thetarget device assumes the same TDD UL/DL configuration for all TDD cells residing on same
frequency band specified by earfcn. Therefore, the location server should include the field tdd-config only
once for assistance data cells with the same earfcn in |E OTDOA-ProvideAssistanceData. The location
server does not need to include the field tdd-config for any assistance datacell in IE OTDOA-
ProvideAssistanceData with the same earfcn or the same TDD UL/DL configuration as the target
devices current primary cell if thisisaTDD cell.

OTDOA-ReferenceCellinfoNB

The IE OTDOA-ReferenceCellInfoNB is used by the location server to provide NB-loT assistance data reference cell
information for OTDOA assistance data.

-- ASNLISTART
OTDQOA- Ref erenceCel | | nf oNB-r 14 :: = SEQUENCE {
physCel | | dNB-r 14 I NTEGER (0. .503) OPTI ONAL, -- Cond NoPRS- AD1
cel | G obal | dNB-r 14 ECG OPTI ONAL, -- Cond NoPRS- AD2
carrierFregRef-r14 CarrierFreqg-NB-r14 OPTI ONAL, -- Cond Not SanmeAsServil
earfcn-ri14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond | nband
eut ra- NunCRS- Ports-r 14 ENUMERATED {portsl-or-2, ports4}
OPTI ONAL, -- Cond NoPRS- AD3
ot doa- SI B1- NB-repeti ti ons-r14 ENUMERATED { r4, r8, rl6 } OPTI ONAL, -- Cond Not SanmeAsServ2
nprsl nfo-r14 PRS- | nf o- NB-r 14 CPTI ONAL, -- Cond NPRS- Typel
[l
npr sl nf o- Type2- v1470 PRS- | nf o- NB-r 14 OPTI ONAL -- Cond NPRS-Type2
11,
[[ tdd-config-r15 TDD- Confi g-v1520 CPTI ONAL -- Need ON
11
}
-- ASNLISTOP
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Conditional presence Explanation

NoPRS-AD1 This field is mandatory present if the OTDOA-ReferenceCellinfo IE is not included in
OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity is not the
same as the physical cell identity provided in OTDOA-ReferenceCellinfo IE. Otherwise it
is not present.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-ReferenceCellinfo IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData and the global cell identity is not the same as
provided in OTDOA-ReferenceCellinfo IE.

NotSameAsServl This field is mandatory present if the carrier frequency of the NB-1oT assistance data
reference cell is not the same as the carrier frequency of the target devices' current
serving NB-1oT cell. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.
NoPRS-AD3 This field is mandatory present if the OTDOA-ReferenceCellinfo IE is not included in

OTDOA-ProvideAssistanceData and if the NB-loT assistance data reference cell is
deployed within the LTE spectrum allocation (inband deployment). Otherwise it is not
present.

NotSameAsServ2 This field is mandatory present, if NPRS configuration Part B only is configured on the
NB-10T assistance data reference cell, and if the repetition number of SIB1-NB of the
NB-IoT assistance data reference cell is not the same as the repetition number of
SIB1-NB of the target devices' current serving NB-10T cell. Otherwise it is not present.

NPRS-Typel The field is mandatory present if Type 1 narrowband positioning reference signals are
available in the assistance data reference cell (TS 36.211 [16]); otherwise it is not
present.

NPRS-Type2 The field is mandatory present if Type 2 narrowband positioning reference signals are
available in the assistance data reference cell (TS 36.211 [16]); otherwise it is not
present.

OTDOA-ReferenceCellinfoNB field descriptions

physCellldNB

This field specifies the narrowband physical layer cell identity of the NB-10T assistance data reference cell, as defined
in TS 36.331 [12]. If this field is absent and if the OTDOA-ReferenceCellinfo IE is included in
OTDOA-ProvideAssistanceData the narrowband physical layer cell identity is the same as the physCellld provided in
OTDOA-ReferenceCellinfo IE.

cellGloballdNB

This field specifies the global cell identity of the NB-10T assistance data reference cell, as defined in TS 36.331 [12]. If
this field is absent and if the OTDOA-ReferenceCelllnfo IE with cellGloballd is included in
OTDOA-ProvideAssistanceData, the global cell identity is the same as provided in OTDOA-ReferenceCellinfo IE.

carrierFreqRef
This field specifies the carrier frequency of the NB-10T assistance data reference cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-10T cell is deployed.

eutra-NumCRS-Ports

This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals (CRS) are
used in the NB-10T assistance data reference cell. If this field is absent and if the OTDOA-ReferenceCellinfo IE is
included in OTDOA-ProvideAssistanceData, the number of CRS antenna ports is the same as provided in
OTDOA-ReferenceCellinfo IE.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the NB-IoT assistance data reference cell. Enumerated values
r4 correspond to 4 repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on the NB-10T assistance data reference cell (i.e., anchor
carrier), nprs-NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE
can assume that no NPRS are transmitted in these subframes (TS 36.211 [16]).
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OTDOA-ReferenceCellinfoNB field descriptions

nprsinfo
This field specifies the Type 1 NPRS (TS 36.211 [16]) configuration of the NB-IoT assistance data reference cell.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-10T carrier.

nprsinfo-Type2
This field specifies the Type 2 NPRS (TS 36.211 [16]) configuration of the NB-IoT assistance data reference cell.

tdd-config

Indicates the TDD specific physical channel configuration of the NB-loT assistance data reference cell operating in
TDD mode. This field should be present if the DL/UL subframe configuration of the NB-loT assistance data reference
cell is not the same as the DL/UL subframe configuration of the current serving NB-10T cell of the target device, or if
the current serving NB-10T cell of the target device operates in FDD mode.

- PRS-Info-NB

The IE PRS-Info-NB provides the information related to the configuration of NPRS in acell. If PRS- Info-NB includes
configurations for multiple NPRS carrier frequencies, the target device may assume the antenna ports for the NPRS
carrier are quasi co-located, as defined in TS 36.211 [16].

- - ASNISTART
PRS- 1 nfo-NB-r14 ::= SEQUENCE (Sl ZE (1..maxCarrier-r14)) OF NPRS-I|nfo-r14
NPRS- | nfo-r14 ::= SEQUENCE {
oper ati onModel nf oNPRS-r 14 ENUMERATED { i nband, standal one },
nprs-carrier-ri4 CarrierFreg-NB-r14 OPTI ONAL, -- Cond Standal one/ Guar dband
npr sSequencel nf o-r 14 | NTEGER (0. .174) COPTI ONAL, -- Cond | nband
nprsi D-r14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond NPRS-ID
partA-r14 SEQUENCE {
nprsBi t map-r 14 CHO CE {

subfranmePat t ern10-r 14 BI T STRING (SI ZE (10)),
subf ranmePat t er n40-r 14 BI T STRI NG (Sl ZE (40))

b
nprs- Miti ngl nf oA-r 14 CHO CE {
po2-r 14 BIT STRING (S| ZE(2)),
po4-r 14 BIT STRING (S| ZE(4)),
po8-r 14 BIT STRING (SI ZE(8)),
pol6-r14 BIT STRING (SI ZE(16)),
y OPTI ONAL, -~ Cond MutingA
} OPTI ONAL, -- Cond PartA
partB-r14 SEQUENCE {
nprs-Period-r14 ENUMERATED { ns8160, n8320, n8640, n81280, ... , nmB2560-Vv1510},
nprs-start SF-r14 ENUMERATED { zero, one-eighth, two-eighths, three-eighths,
four-eighths, five-eighths, six-eighths,
seven-ei ghths, ...},
nprs- NunSF-r 14 ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320,
sf 640, sf1280, ... , sf2560-v1510},
nprs- Miti ngl nf oB-r 14 CHO CE {
po2-r 14 BIT STRING (S| ZE(2)),
po4-r 14 BIT STRING (S| ZE(4)),
po8-r 14 BIT STRI NG (SI ZE(8)),
pol6-r14 BIT STRING (SI ZE(16)),
} o OPTI ONAL, -- Cond MutingB
[[ sibl-SF-TDD r15 ENUVERATED {sf0, sf4, sfOand5} OPTI ONAL -- Cond Sl B1- TDD
11
} OPTI ONAL, -- Cond PartB
[
part A- TDD-r 15 SEQUENCE {
nprsBi t map-r 15 CHO CE {

subfranmePatt er n10- TDD-r 15 BI T STRING (SI ZE (8)),
subf ranmePat t er n40- TDD- r 15 BI T STRING (SI ZE (32)),

b

nprs- Miut i ngl nf oA-r 15 CHO CE {
po2-r15 BIT STRING (S| ZE(2)),
po4-r 15 BIT STRING (S| ZE(4)),
po8-r 15 BI T STRING (Sl ZE(8)),
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pol6-r 15 BI T STRI NG (Sl ZE(16)),
Y OPTIONAL,  -- Cond MitingA

} OPTI ONAL -- Cond PartA- TDD

11
}
maxCarrier-r14 |INTEGER ::= 5
-- ASNISTOP

Conditional presence Explanation

Standalone/Guardband This field is mandatory present, if the NPRS is configured in standalone or guardband
operation mode. Otherwise it is not present.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment) and the LTE carrier frequency is not provided in the
assistance data. Otherwise it is not present.

NPRS-ID The field is mandatory present, if the NPRS is generated based on the NPRS-ID (TS
36.211 [16]), different from the PCI. Otherwise the field is not present.

MutingA The field is mandatory present, if muting is used for the NPRS Part A or Part A TDD
configuration. Otherwise the field is not present.

PartA The field is mandatory present, if NPRS is configured based on a bitmap of subframes

which are not NB-10T DL subframes (i.e., invalid DL subframes) (Part A configuration).
Otherwise the field is not present. This field is not applicable for NB-1oT operating in TDD

mode.

MutingB The field is mandatory present, if muting is used for the NPRS Part B configuration.
Otherwise the field is not present.

PartB The field is mandatory present, if NPRS is configured based on a NPRS period, a NPRS

subframe offset, and a number of consecutive NPRS downlink subframes per positioning
occasion (Part B configuration). Otherwise the field is not present.

If NPRS configuration Part A and Part B are both configured, then a subframe contains
NPRS if both configurations indicate that it contains NPRS.

PartA-TDD The field is mandatory present, if NPRS is configured for NB-IoT operating in TDD mode
and if NPRS is configured based on a bitmap of subframes which are not NB-loT DL
subframes (i.e., invalid DL subframes) (Part A TDD configuration). Otherwise the field is
not present.

SIB1-TDD The field is mandatory present, if NPRS is configured for NB-loT operating in TDD mode
and if SIB1-NB is transmitted on this carrier frequency. Otherwise the field is not present.

PRS-Info-NB field descriptions

operationModelnfoNPRS
This field specifies the operation mode of the NPRS carrier. The value 'standalone’ indicates standalone or guardband
operation mode.

nprs-carrier
This field specifies the NB-IoT carrier frequency for the NPRS.

nprsSequenceinfo
This field specifies the index of the PRB containing the NPRS as defined in the table nprsSequencelnfo to E-UTRA
PRB index relation below.

nprsiD
This field specifies the NPRS-ID as defined in TS 36.211 [16].

sib1-SF-TDD
This field indicates the subframe(s) used to transmit SIB1-NB. Values sfO and sf4 correspond with subframe #0 and
#4 respectively. Value sf0and5 corresponds with subframes #0 and #5.

subframePattern10, subframePattern40

This field specifies the NPRS subframe Part A configuration over 10 ms or 40 ms. Subframes not containing NPRS
are indicated with value '0" in the bitmap; subframes containing NPRS are indicated with value ‘1" in the bitmap. The
first/leftmost bit corresponds to the subframe #0 of the radio frame satisfying SFN mod x = 0, where x is the size of the
bit string divided by 10.
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PRS-Info-NB field descriptions

nprs-MutinginfoA

This field specifies the NPRS muting configuration of the NB-10T carrier Part A configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trer where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0', then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part A comprises one radio frame (i.e.,
10 subframes). The first/leftmost bit of the NPRS muting sequence corresponds to the first NPRS positioning occasion
that starts after the beginning of the NB-loT assistance data reference cell SFN=0. The sequence is valid for all
subframes after the target device has received the nprs-MutingInfoA.

When the SFN of the NB-IoT assistance data reference cell is not known to the target device and nprs-MutingInfoA is
provided for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted
by that cell.

nprs-Period
This field specifies the NPRS occasion period Tners (TS 36.211 [16]). Enumerated values correspond to 160 ms, 320
ms, 640 ms, 1280 ms, and 2560 ms. The value ms2560 is only applicable to TDD mode.

nprs-startSF
This field specifies the subframe offset &\prs (TS 36.211[16]). Enumerated values correspond to o. of 0, 1/8, 2/8, 3/8,
4/8, 5/8, 6/8, or 7/8.

nprs-NumSF

This field specifies the number of consecutive downlink subframes Nnprs in one NPRS positioning occasion (TS
36.211 [16]). Enumerated values correspond to 10, 20, 40, 80, 160, 320, 640, 1280, and 2560 subframes. The values
sf10 and sf20 are only applicable to FDD mode. The value sf2560 is only applicable to TDD mode.

When the target device receives a nprs-NumSF which exceeds the nprs-Period (i.e., Nnprs > Tners), the target device
may assume no NPRS is transmitted by that cell.

nprs-MutinginfoB

This field specifies the NPRS muting configuration of the NB-10T carrier Part B configuration. The NPRS muting
configuration is defined by a periodic NPRS muting sequence with periodicity Trep Where Trep, counted in the number
of NPRS positioning occasions, can be 2, 4, 8, or 16 which is also the length of the selected bit string that represents
this NPRS muting sequence. If a bit in the NPRS muting sequence is set to '0’, then the NPRS is muted in the
corresponding NPRS positioning occasion. A NPRS positioning occasion for Part B comprises Nnprs consecutive
downlink positioning subframes, where Nnprs is given by the nprs-NumSF field. The first/leftmost bit of the NPRS
muting sequence corresponds to the first NPRS positioning occasion that starts after the beginning of the NB-loT
assistance data reference cell SFN=0. The sequence is valid for all subframes after the target device has received the
nprs-MutinginfoB.

When the SFN of the NB-IoT assistance data reference cell is not known to the UE and nprs-MutingInfoB is provided
for a cell in the OTDOA-NeighbourCellinfoListNB IE, the target device may assume no NPRS is transmitted by that
cell.

When the UE receives a Trep-bit muting pattern together with a NPRS periodicity Tners for the same carrier which
exceeds 10240 subframes (i.e., Trer X Tnprs > 10240 subframes), the target device shall assume an n-bit muting
pattern based on the first n bits, where n = 10240/Tnprs.

subframePattern10-TDD, subframePattern40-TDD

This field specifies the NPRS subframe Part A configuration for TDD over 10 ms or 40 ms. The UE shall assume that
subframe number 1 and 2 are not used for NPRS. The MSB of the NPRS bitmap corresponds to subframe 0, the
second MSB corresponds to subframe 3, the third MSB corresponds to subframe 4 and so on, as also shown in
Figure NPRS bitmap to subframe number mapping below.

nprsSequenceinfo to E-UTRA PRB index relation

nprsSequenceinfo

E-UTRA PRB index
Npgg for odd number

of N2 [16]

nprsSequenceinfo

E-UTRA PRB index
Npgg fOr even number

of N2% [16]

0-74

-37,-36, ..., 37

75-174

-50, -49, ..., 49

NOTE: Based on the above relation, in inband deployment, the carrier frequency of the NPRS carrier (fng-iot) can

be calculated as follows:

if nprsSequencelnfo<74 and nprg>0
if nprsSequencelnfo<74 and npgrg<0
if nprsSequencelnfos74 and Nprg=0
if nprsSequencelnfo=75 and Nprg20
if nprsSequencelnfo=75 and nprg<0

{fEUTRA +7.5+ 180 Nprg
feutra - 7.5+ 180-Npgg
fug-107= 4 feutra + 180 Npgg
feutra + 97.5 + 180-Nhpg
\feurra - 97.5 + 180-(Nprg + 1)
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where feutra isderived from earfcn according to TS 36.101 [21, 5.7.3].

Subframe Numbers

[o]1]2]3

[ 4]

5] 6

| 7]8]9]

:

[8]7

[6]5]4

3[2]1]

BIT STRING

Figure 6.5.1.2-1: NPRS bitmap to subframe number mapping

OTDOA-NeighbourCellinfoListNB

The IE OTDOA-Neighbour CellInfoListNB is used by the location server to provide NB-10T neighbour cell information
for OTDOA assistance data.

-- ASN1ISTART

OTDQOA- Nei ghbour Cel | | nf oLi st NB-r14 :

OTDQOA- Nei ghbour Cel | | nf oNB-r14 :

}

maxCel | s-r 14

physCel | | dNB- r 14

cel | d obal | dNB-r 14
carrierFreqg-ri4
earfcn-r14

eut ra- NunCRS- Port s-r 14

ot doa- SI B1- NB-repeti ti ons-r14

nprsl nfo-r14

nprs- sl ot Nunber O f set -r 14
nprs- SFN- O f set - r 14

nprs- SubframeO f set-r 14
expect edRSTD-r 14

expect edRSTD- Uncert ai nty-r14
prsNei ghbour Cel | | ndex-r 14

rsl nfo- Type2-v1470

[
n
]
[ tdd-config-ri15
]

—'T

I NTEGER ::= 72

-- ASNISTOP

: = SEQUENCE {
| NTEGER (0.

ECA

CarrierFreqg-NB-r14
ARFCN- Val ueEUTRA-r 14
ENUMERATED {ports-1-or-2, ports-4,

ENUVERATED { r4,

. 503)

PRS- | nf o- NB-r 14

| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (0.
| NTEGER (1.

PRS- | nf o- NB-r 14

TDD- Confi g-v1520

ETSI

: = SEQUENCE (SI ZE (1..nmaxCells-r14)) OF

OTDQA- Nei ghbour Cel | | nf oNB-r 14

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
r8, ri6 }
OPTI ONAL,
OPTI ONAL,
. 19) OPTI ONAL,
. 63) OPTI ONAL,
.1279) OPTI ONAL,
. 16383) OPTI ONAL,
. 1023) OPTI ONAL,
.72) OPTI ONAL,
OPTI ONAL
OPTI ONAL

-- Cond
-- Cond
-- Cond
-- Cond

NoPRS- ADL
NoPRS- AD2

Not SaneAsRef 1
| nband

-- Cond Not sameAsRef 2

-- Cond
-- Cond

Not SaneAsRef 3
Not saneAsRef 4
-- Cond Not sanmeAsRef 5
-- Cond Not saneAsRef 6
-- Need OP

-- Cond NoPRS- AD3

-- Cond NoPRS- AD3

-- Cond PRS- AD

-- Cond Not SaneAsRef 4

-- Need ON
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Conditional presence Explanation

NoPRS-AD1 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in
OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is included in
OTDOA-ProvideAssistanceData and the narrowband physical layer cell identity of this cell
is not the same as the physical cell identity of the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

NoPRS-AD2 This field is optionally present, need ON, if the OTDOA-NeighbourCellinfoList IE is not
included in OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData and the global cell identity of this cell is not
the same as for the corresponding cell (as indicated by prsNeighbourCellindex) in
OTDOA-NeighbourCelllnfoList IE.

Inband This field is mandatory present, if the NPRS is configured within the LTE spectrum
allocation (inband deployment). Otherwise it is not present.

NotSameAsRefl The field is mandatory present if the carrier frequency is not the same as for the NB-IoT
assistance data reference cell; otherwise it is not present.

NotSameAsRef2 The field is mandatory present if this cell is deployed within the LTE spectrum allocation

(inband deployment) and if the number of E-UTRA CRS antenna ports is not the same as
for the NB-loT assistance data reference cell; otherwise it is not present.

NotSameAsRef3 This field is mandatory present if NPRS configuration Part B only is configured on this
neighbour cell, and if the repetition number of SIB1-NB of this neighbor cell is not the
same as the repetition number of SIB1-NB of the NB-l0T assistance data reference cell.
Otherwise it is not present.

NotSameAsRef4 The field is mandatory present, if the NPRS configuration is not the same as for the
NB-IoT assistance data reference cell; otherwise it is not present.

NotSameAsRef5 The field is mandatory present if the slot timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NotSameAsRef6 The field is mandatory present if the frame timing is not the same as for the NB-loT
assistance data reference cell; otherwise it is not present.

NoPRS-AD3 This field is mandatory present if the OTDOA-NeighbourCellinfoList IE is not included in

OTDOA-ProvideAssistanceData, or if the OTDOA-NeighbourCellinfoList IE is included in
OTDOA-ProvideAssistanceData and prsNeighbourCellindex is absent for this cell.

PRS-AD This field is optionally present, need OP, if the OTDOA-NeighbourCellinfoList IE is
included in OTDOA-ProvideAssistanceData; otherwise it is not present.

OTDOA-NeighbourCellinfoListNB field descriptions

physCellldNB

This field specifies the narrowband physical cell identity of the NB-10T neighbour cell, as defined in TS 36.331 [12]. If
this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData the
narrowband physical layer cell identity is the same as the physCellld provided for the corresponding cell (as indicated
by prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

cellGloballdNB

This field specifies the global cell ID of the NB-loT neighbour cell, as defined in TS 36.331 [12]. If this field is absent
and if the OTDOA-NeighbourCellinfoList IE with cellGloballd is included in OTDOA-ProvideAssistanceData, the global
cell identity of the NB-1oT neighbour cell is the same as provided for the corresponding cell (as indicated by
prsNeighbourCellindex) in OTDOA-NeighbourCellinfoList IE.

carrierFreq
This field specifies the carrier frequency of the NB-IoT neighbour cell.

earfcn
This field specifies the EARFCN of the E-UTRAN frequency, in which the NB-IoT cell is deployed.

eutra-NumCRS-Ports
This field specifies whether 1 (or 2) antenna port(s) or 4 antenna ports for cell specific reference signals are used.

otdoa-SIB1-NB-repetitions

This field specifies the repetition number of SIB1-NB of the neighbour cell. Enumerated values r4 correspond to 4
repetions, r8 to 8 repetitions, and r16 to 16 repetions.

Note, when NPRS configuration Part B only is configured on this NB-loT neighbour cell (i.e., anchor carrier), nprs-
NumSF does also count/include subframes containing NPSS, NSSS, NPBCH, or SIB1-NB, but the UE can assume
that no NPRS are transmitted in these subframes (TS 36.211 [16]).
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OTDOA-NeighbourCellinfoListNB field descriptions

nprsinfo
This field specifies the Type 1 NPRS (TS 36.211 [16]) configuration of the NB-1oT neighbour cell.

When the carrier frequency of the NB-10T neighbour cell is the same as for the NB-10T assistance data reference cell,
the target device may assume that each NPRS positioning occasion for each NPRS carrier frequency in the neighbour
cell at least partially overlaps with a NPRS positioning occasion for each NPRS carrier frequency in the NB-1oT
assistance data reference cell where the maximum offset between the transmitted NPRS positioning occasions may
be assumed to not exceed half a subframe.

When the carrier frequency of the neighbour cell is the same as for the NB-loT assistance data reference cell, and
NPRS configuration Part B is configured, the target may assume that this cell has the same NPRS periodicity (Tnprs)
as the assistance data reference cell for each NPRS carrier frequency.

When the target device receives this field with operationModelnfoNPRS set to value 'standalone’, the target device
shall assume no NPRS are transmitted on that NB-IoT carrier.

nprs-slotNumberOffset

This field specifies the slot number offset at the transmitter between this cell and the NB-IoT assistance data reference
cell. The offset corresponds to the number of full slots counted from the beginning of a radio frame of the NB-loT
assistance data reference cell to the beginning of the closest subsequent radio frame of this cell. If this field is absent,
the slot timing is the same as for the NB-10T assistance data reference cell.

nprs-SFN-Offset

This field specifies the SFN offset (modulo 64) at the transmitter between this cell and the NB-10T assistance data
reference cell. The offset corresponds to the number of full radio frames counted from the beginning of a radio frame
#0 of the NB-loT assistance data reference cell to the beginning of the closest subsequent radio frame #0 of this cell.
The UE may use this field together with the nprs-slotNumberOffset and otdoa-SIB1-NB-repetitions to determine the
SIB1-NB subframes of this neighbour cell.

nprs-SubframeOffset

This field specifies the offset between the first NPRS subframe in the NB-10T assistance data reference cell (NOTE 1)
and the first NPRS subframe in the closest subsequent NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of this cell (NOTE 2). The value is given in number of full sub-frames. If this field is not
present, the receiver shall consider the NPRS subframe offset to be 0.

expectedRSTD

This field indicates the RSTD value that the target device is expected to measure between this cell and the NB-IoT
assistance data reference cell. The expectedRSTD field takes into account the expected propagation time difference
as well as transmit time difference of NPRS positioning occasions between the two cells. The RSTD value can be
negative and is calculated as (expectedRSTD-8192). The resolution is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as indicated
by prsNeighbourCellindex).

expectedRSTD-Uncertainty

This field indicates the uncertainty in expectedRSTD value. The uncertainty is related to the location server's a-priori
estimation of the target device location. The expectedRSTD and expectedRSTD-Uncertainty together define the
search window for the target device.

The scale factor of the expectedRSTD-Uncertainty field is 3xTs, with Ts=1/(15000*2048) seconds.

If this field is absent and if the OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, the
expected RSTD uncertainty is the same as provided in OTDOA-NeighbourCellinfoList IE for the corresponding cell (as
indicated by prsNeighbourCellindex).

The target device may assume that the beginning of the NPRS positioning occasion of the NPRS carrier with the
longest NPRS periodicity of the neighbour cell (NOTE 2) is received within the search window of size
[-expectedRSTD-Uncertaintyx3xTs, expectedRSTD-Uncertaintyx3xTs] centred at

Trer + 1 millisecondxN + (expectedRSTD-8192) x3xTs, where Trer is the reception time of the beginning of the NPRS
positioning occasion of the NB-10T assistance data reference cell (NOTE 1) at the target device antenna connector,
and N = nprs-SubframeOffset.
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OTDOA-NeighbourCellinfoListNB field descriptions

prsNeighbourCellindex

This field contains an index of the entry in IE OTDOA-NeighbourCellinfoList. Value 1 corresponds to the first cell in
OTDOA-NeighbourCellinfoList, value 2 to the second, and so on. If this field is absent, and if the
OTDOA-NeighbourCellinfoList IE is included in OTDOA-ProvideAssistanceData, it means there is no corresponding
cell in OTDOA-NeighbourCellinfoList IE for this cell.

The target device may assume the antenna ports of the PRS of the cell indicated by prsNeighbourCellindex and the
NPRS of this cell are quasi co-located, as defined in TS 36.211 [16].

nprsinfo-Type2
This field specifies the Type 2 NPRS (TS 36.211 [16]) configuration of the NB-1oT neighbour cell.

tdd-config

Indicates the TDD specific physical channel configuration of the NB-IoT assistance data neighbour cell operating in
TDD mode. This field should be present if the DL/UL subframe configuration of the NB-IoT assistance data neighbour
cell is not the same as for the NB-IoT assistance data reference cell, or if the current serving NB-10T cell of the target
device operates in FDD mode.

NOTE 1: If the NB-10T assistance data reference cell (i.e., anchor carrier) has no NPRS configured, the first NPRS
carrier in PRS-Info-NB is referenced.

NOTE 2: "Cell" inthis context may not necessarily be the anchor carrier. If this"cell" has more than one NPRS
carrier with equal longest periodicity, the first such NPRS carrier in PRS-Info-NB is referenced. The
length of a NPRS positioning occasion for Part A in this context is the length of the nprsBitmap bit string.

6.5.1.3 OTDOA Assistance Data Request

OTDOA-RequestAssistanceData

The IE OTDOA-RequestAssistanceData is used by the target device to request assistance data from alocation server.

-- ASNLSTART
OTDQOA- Request Assi st anceDat a :: = SEQUENCE {
physCel | I d I NTEGER (0. .503),
[
adType-r14 BIT STRING { prs (0), nprs (1) } (SIZE (1..8)) COPTI ONAL
it
nr PhysCel | | d-r 15 I NTEGER (0. .1007) OPTI ONAL
11
}
-- ASNISTOP
OTDOA-RequestAssistanceData field descriptions
physcCellld
This field specifies the E-UTRA physical cell identity of the current primary cell of the target device.
adType

This field specifies the assistance data requested. This is represented by a bit string, with a one-value at the bit
position means the particular assistance data is requested; a zero-value means not requested.
Bit 0 indicates that PRS assistance data are requested, bit 1 indicates that NPRS assistance data are requested.

nrPhysCellld
This field specifies the NR physical cell identity of the current primary cell of the target device. If this field is present,
the target device sets the physCellld to an arbitrary value which shall be ignored by the location server.

6.5.1.4 OTDOA Location Information

OTDOA-ProvideLocationInformation

The |IE OTDOA-Providel ocationlnformation is used by the target device to provide OTDOA location measurements to
the location server. It may also be used to provide OTDOA positioning specific error reason.

-- ASNISTART
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OTDQOA- Provi deLocat i onl nformation ::= SEQUENCE {
ot doaSi gnal Measur enent | nf or mati on OTDQOA- Si gnal Measur enent | nf ormati on  OPTI ONAL,
ot doa- Error OTDQA- Er r or OPTI ONAL,

[l

ot doaSi gnal Measur ement | nf or mat i on- NB-r 14 OTDQOA- Si gnal Measur errent | nf or mat i on- NB-r 14
OPTI ONAL

11
}

-- ASN1ISTOP

6.5.1.5 OTDOA Location Information Elements

- OTDOA-SignalMeasurementinformation

The |IE OTDOA-S gnal Measurementlnformation is used by the target device to provide RSTD measurements to the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCellInfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement to be sent, the target device may send them in
multiple ProvideLocationl nformation messages, as described under clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNLISTART
OTDQOA- Si gnal Measur enent | nf ormati on :: = SEQUENCE {
syst enfr aneNunber BI T STRING (SI ZE (10)),
physCel | | dRef | NTEGER (0. .503),
cel | d obal | dRef ECdA OPTI ONAL,
ear f cnRef ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SanmeAsRef 0
referenceQual ity OTDOA- MeasQual ity OPTI ONAL,
nei ghbour Measur enent Li st Nei ghbour Measur enent Li st ,
[[ earfcnRef-v9a0 ARFCN- Val ueEUTRA-v9a0  CPTI ONAL -~ Cond Not SameAsRef 1
11,
[[ tpldRef-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dRef-r14 | NTEGER (0. .4095) CPTI ONAL, -- Cond Provi dedByServer1

addi ti onal Pat hsRef -r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

nprsl dRef -r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqOfset NB-Ref-r14
CarrierFreqOfset NB-r14 OPTI ONAL, -- Cond NB-10T
hyper SFN-r 14 BIT STRING (SIZE (10)) OPTI ONAL -- Cond H SFN
11,
[
nmot i onTi meSour ce-r 15 Mot i onTi neSour ce-r 15 OPTI ONAL
11
}
Nei ghbour Measur enent Li st ::= SEQUENCE (Sl ZE(1..24)) OF Nei ghbour Measur enent El enent
Nei ghbour Measur enent El enent :: = SEQUENCE {
physCel | | dNei ghbour | NTEGER (0. .503),
cel I d obal | dNei ghbour ECA OPTI ONAL,
ear f cnNei ghbour ARFCN- Val ueEUTRA OPTI ONAL, -- Cond Not SanmeAsRef 2
rstd I NTEGER (0. .12711),
rstd-Quality OTDOA- MeasQual i ty,
[[ earfcnNei ghbour-v9a0 ARFON-Val ueEUTRA-v9a0  OPTI ONAL -~ Cond Not SameAsRef 3
11,
[[ tpldNei ghbour-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dNei ghbour-r14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond Provi dedByServer 1
delta-rstd-r14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour-r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,
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npr sl dNei ghbour-r 14 | NTEGER (0. . 4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFregqO f set NB- Nei ghbour-r 14 CarrierFreqOifset NB-r14 OPTI ONAL
-- Cond NB-1lo0T
t
del ta- SFN-r 15 I NTEGER (-8192..8191) OPTI ONAL
11
}
Addi ti onal Pat hLi st-r14 ::= SEQUENCE (S| ZE(1..nmaxPat hs-r14)) OF Additi onal Path-r14
maxPat hs-r 14 I NTEGER ::= 2
Mot i onTi meSour ce-r 15 :: = SEQUENCE {
ti meSource-r 15 ENUMERATED {servi ngCel |, referenceCell, gnss, mni xed,
ot her, none, ...}
}
-- ASNISTOP
Conditional presence Explanation
NotSameAsRef0 The field is absent if the corresponding earfcnRef-v9a0 is present. Otherwise, the target
device shall include this field if the EARFCN of the RSTD reference cell is not the same
as the EARFCN of the assistance data reference cell provided in the OTDOA assistance
data.
NotSameAsRefl The field is absent if the corresponding earfcnRef is present. Otherwise, the target device

shall include this field if the EARFCN of the RSTD reference cell is not the same as the
EARFCN of the assistance data reference cell provided in the OTDOA assistance data.

NotSameAsRef2 The field is absent if the corresponding earfcnNeighbour-v9a0 is present. Otherwise, the
target device shall include this field if the EARFCN of this neighbour cell is not the same
as the earfcnRef for the RSTD reference cell.

NotSameAsRef3 The field is absent if the corresponding earfcnNeighbour is present. Otherwise, the target
device shall include this field if the EARFCN of this neighbour cell is not the same as the
earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the

OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-IoT only cell (without associated
LTE PRS cell). Otherwise the field is absent.
H-SFN The target device shall include this field if it was able to determine a hyper SFN of the

RSTD reference cell.

OTDOA-SignalMeasurementinformation field descriptions

systemFrameNumber

If the delta-SFN and motionTimeSource fields are not present, this field specifies the SFN of the RSTD reference cell
containing the starting subframe of the PRS or NPRS positioning occasion if PRS or NPRS are available on the RSTD
reference cell, or subframe of the CRS for RSTD measurements if PRS and NPRS are not available on the RSTD
reference cell during which the most recent neighbour cell RSTD measurement was performed.

In the case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is
referenced.

If the delta-SFN and motionTimeSource fields are present, this field specifies the SFN of the RSTD reference cell
when the TOA measurement for the RSTD reference cell has been made.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.
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OTDOA-SignalMeasurementinformation field descriptions

referenceQuality

This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, Tsubframerxref, Where Tsubframerxref iS the time of arrival of the signal from the RSTD reference cell.

When delta-SFN and motionTimeSource are both included, the target device shall not include measurement errors
caused by motion of the target device in referenceQuality (e.g. the target device may assume the target device was
stationary during OTDOA measurements).

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in TS 36.331 [12] of the RSTD reference cell for the
systemFrameNumber.

motionTimeSource
This field provides reference information concerning the movement of the target device and comprises the following
subfields:

- timeSource specifies the external time source to which UE time was locked during the OTDOA
measurements. Enumerated value "mixed" indicates that UE time was locked to more than one external time
source during OTDOA measurements (e.g. is applicable to a change in serving cell when the serving cell was
used as a time source). The value "other" indicates some other external time source. The value "none"
indicates that UE time was not locked to an external time source.

If this field is present, the target device shall also provide the IE Sensor-MotionInformation in 1E
Sensor-ProvideLocationInformation.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in TS 36.214 [17]. Mapping of the measured quantity is defined as in TS 36.133 [18] clause 9.1.10.3.

rstd-Quality

This field specifies the target device's best estimate of the quality of the measured rstd.

When delta-SFN and motionTimeSource both included, the target device shall not include measurement errors
caused by motion of the target device in rstd-Quality (e.g. the target device may assume the target device was
stationary during OTDOA measurements).

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsldNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arsto as defined in TS 36.133 [18] clause 9.1.10.4. Mapping of the
measured quantity is defined as in TS 36.133 [18] clause 9.1.10.4.
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OTDOA-SignalMeasurementinformation field descriptions

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprsldNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

delta-SFN

This field provides information concerning the movement of the target device:

Together with systemFrameNumber specifies the measurementSFN of the RSTD reference cell when the TOA
measurement for this neighbour cell has been made for determining the rstd. The measurementSFN is given by
systemFrameNumber + delta-SFN. (The actual SFN is the measurementSFN modulo 1024.). The measurementSFN
is used in |IE Sensor-MotionInformation to provide movement information corresponding to the TOA measurement
time.

If this field is present, the target device shall also provide the IE Sensor-Motioninformation in I1E
Sensor-ProvideLocationinformation.

- OTDOA-SignalMeasurementinformation-NB

The |E OTDOA-S gnal Measurementl nformation-NB is used by the target device to provide RSTD measurementsto the
location server. The RSTD measurements are provided for a neighbour cell and the RSTD reference cell, both of which
are provided in the IE OTDOA-ProvideAssistanceData. The RSTD reference cell may or may not be the same asthe
assistance data reference cell provided in OTDOA-ReferenceCellInfo or OTDOA-ReferenceCelllnfoNB. If the target
device stops reporting inter-frequency RSTD measurements, where the inter-frequency RSTD measurement is an
OTDOA RSTD measurement with at least one cell on a frequency different from the serving cell frequency, the LPP
layer shall inform lower layers that inter-frequency RSTD measurements are stopped.

NOTE 1: If there are more than 24 Neighbour MeasurementElement-NB to be sent, the target device may send them
in multiple ProvideLocationl nformation messages, as described under clause 5.3.

NOTE 2: If NPRS/PRS antenna ports are quasi co-located, the target device provides a single RSTD measurement
for the quasi co-located antenna ports of NPRS/PRS.

-- ASNLISTART
OTDQOA- Si gnal Measur enent | nf or mati on- NB-r 14 :: = SEQUENCE {

syst enFr ameNunber - r 14 BI T STRING (S| ZE (10)),
physCel | | dRef - r 14 I NTEGER (0. .503),

cel |l d obal | dRef -r 14 ECA OPTI ONAL,
earfcnRef-r14 ARFCN- Val ueEUTRA-r 14 OPTI ONAL, -- Cond Not SaneAsRef 0
referenceQual ity-r14 OTDQOA- MeasQual ity CPTI ONAL,

nei ghbour Measur enent Li st -r 14 Nei ghbour Measur enent Li st - NB-r 14,

tpl dRef-r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
prsl dRef-r14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
addi ti onal Pat hsRef -r 14 Addi tional Pat hLi st-r14 OPTI ONAL,
nprsl dRef - r 14 | NTEGER (0. .4095) CPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO fset NB-Ref-r14 CarrierFreqOifset NB-r14 OPTI ONAL, -- Cond NB-1lo0T

BIT STRING (SI ZE (10)) OPTIONAL, -- Cond H SFN

hyper SFN-r 14

}
Nei ghbour Measur enent Li st-NB-r 14 ::= SEQUENCE (S| ZE(1..24)) OF Nei ghbour Measur enent El enent - NB- r 14

Nei ghbour Measur enent El enent - NB-r 14 :: = SEQUENCE {
physCel | | dNei ghbour -r 14 | NTEGER (0. .503),

cel | G obal | dNei ghbour -r 14 ECA OPTI ONAL,

ear f cnNei ghbour -r 14 ARFCN- Val ueEUTRA-r 14 CPTI ONAL, -- Cond Not SanmeAsRef 2
rstd-r14 I NTEGER (0..12711),

rstd-Quality-ri14 OTDOA- MeasQual i ty,

t pl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 0
pr sl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer1
delta-rstd-ri14 I NTEGER (0. .5) OPTI ONAL,

addi ti onal Pat hsNei ghbour -r 14
Addi ti onal Pat hLi st-r14 OPTI ONAL,

npr sl dNei ghbour -r 14 | NTEGER (0. .4095) OPTI ONAL, -- Cond Provi dedByServer 2
carrierFreqO f set NB- Nei ghbour -r 14
CarrierFreqOfset NB-r14 OPTI ONAL, -- Cond NB-10T
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}
-- ASNLISTOP
Conditional presence Explanation

NotSameAsRef0 The target device shall include this field if the EARFCN of the RSTD reference cell is not
the same as the EARFCN of the assistance data reference cell provided in the OTDOA
assistance data.

NotSameAsRef2 The target device shall include this field if the EARFCN of this neighbour cell is not the
same as the earfcnRef for the RSTD reference cell.

ProvidedByServer0 The target device shall include this field if a tpld for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServerl The target device shall include this field if a prsID for this transmission point is included in
the OTDOA-ProvideAssistanceData. Otherwise the field is absent.

ProvidedByServer2 The target device shall include this field if an nprsID for this cell is included in the
OTDOA-ProvideAssistanceData and if this cell is a NB-1oT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

NB-loT The target device shall include this field if the cell is a NB-IoT only cell (without associated
LTE PRS cell). Otherwise the field is absent.

H-SFN The target device shall include this field if it was able to determine a hyper SFN of the
RSTD reference cell.

OTDOA-SignalMeasurementinformation-NB field descriptions
systemFrameNumber

This field specifies the SFN of the RSTD reference cell containing the starting subframe of the PRS or NPRS
positioning occasion if PRS or NPRS are available on the RSTD reference cell, or subframe of the CRS for RSTD
measurements if PRS and NPRS are not available on the RSTD reference cell during which the most recent
neighbour cell RSTD measurement was performed.

In the case of more than a single PRS configuration on the RSTD reference cell, the first PRS configuration is
referenced.

physCellldRef
This field specifies the physical cell identity of the RSTD reference cell.

cellGloballdRef
This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the RSTD reference cell. The target
shall provide this IE if it knows the ECGI of the RSTD reference cell.

earfcnRef
This field specifies the EARFCN of the RSTD reference cell.

referenceQuality
This field specifies the target device's best estimate of the quality of the TOA measurement from the RSTD reference
cell, Tsubframerxref, Where Tsubframerxref iS the time of arrival of the signal from the RSTD reference cell.

neighbourMeasurementList
This list contains the measured RSTD values for neighbour cells together with the RSTD reference cell, along with
quality for each measurement.

tpldRef
This field specifies the transmission point ID of the RSTD reference cell.

prsldRef
This field specifies the PRS-ID of the first PRS configuration of the RSTD reference cell.

additionalPathsRef

This field specifies one or more additional detected path timing values for the RSTD reference cell, relative to the path
timing used for determining the rstd value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values.

nprsldRef
This field specifies the NPRS-ID of the RSTD reference cell.

carrierFreqOffsetNB-Ref
This field specifies the offset of the NB-loT channel number to EARFCN given by earfcnRef as defined in TS 36.101
[21].

hyperSFN
This field specifies the hyper SFN as defined in TS 36.331 [12] of the RSTD reference cell for the
systemFrameNumber.

physCellldNeighbour
This field specifies the physical cell identity of the neighbour cell for which the RSTDs are provided.

cellGloballdNeighbour

This field specifies the ECGI, the globally unique identity of a cell in E-UTRA, of the neighbour cell for which the
RSTDs are provided. The target device shall provide this IE if it was able to determine the ECGI of the neighbour cell
at the time of measurement.
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OTDOA-SignalMeasurementinformation-NB field descriptions

earfcnNeighbour
This field specifies the EARFCN of the neighbour cell used for the RSTD measurements.

rstd
This field specifies the relative timing difference between this neighbour cell and the RSTD reference cell, as defined
in TS 36.214 [17]. Mapping of the measured quantity is defined as in TS 36.133 [18] clause 9.1.10.3.

rstd-Quality
This field specifies the target device's best estimate of the quality of the measured rstd.

tpldNeighbour
This field specifies the transmission point ID for the neighbour cell for which the RSTDs are provided.

prsldNeighbour
This field specifies the PRS-ID of the first PRS configuration of the neighbour cell for which the RSTDs are provided.

delta-rstd

This field specifies the higher-resolution RSTD Arsto as defined in TS 36.133 [18] clause 9.1.10.4. Mapping of the
measured quantity is defined as in TS 36.133 [18] clause 9.1.10.4.

additionalPathsNeighbour

This field specifies one or more additional detected path timing values for the neighbour cell, relative to the path timing
used for determining the rstd value. If this field was requested but is not included, it means the UE did not detect any
additional path timing values.

nprslidNeighbour
This field specifies the NPRS-ID of the neighbour cell for which the RSTDs are provided.

carrierFreqOffsetNB-Neighbour
This field specifies the offset of the NB-1oT channel number to EARFCN given by earfcnNeighbour as defined in TS
36.101 [21].

OTDOA-MeasQuality

- - ASNLISTART
OTDOA- MeasQual ity ::= SEQUENCE {
error-Resol uti on BIT STRING (Sl ZE (2)),
error-Val ue BI T STRING (S| ZE (5)),
error - NunSanpl es BI T STRI NG (SI ZE (3)) OPTI ONAL,
}
-- ASNISTOP

OTDOA-MeasQuality field descriptions

error-Resolution
This field specifies the resolution R used in error-Value field. The encoding on two bits is as follows:

‘00’ 5 metres
'01' 10 metres
'"10' 20 metres
11’ 30 metres
error-Value

This field specifies the target device's best estimate of the uncertainty of the OTDOA (or TOA) measurement.
The encoding on five bits is as follows:

‘00000 O to (R*1-1) metres

'00001' R*1 to (R*2-1) metres

'00010° R*2 to (R*3-1) metres

'"11111" R*31 metres or more;
where R is the resolution defined by error-Resolution field.
E.g., R=20 m corresponds to 0-19 m, 20-39 m,...,620+ m.
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OTDOA-MeasQuality field descriptions

error-NumSamples

If the error-Value field provides the sample uncertainty of the OTDOA (or TOA) measurement, this field specifies how
many measurements have been used by the target device to determine this (i.e., sample size). Following 3 bit
encoding is used:

‘000’ Not the baseline metric
'001' 5-9

'010' 10-14

‘011’ 15-24

'100’ 25-34

101’ 35-44

110’ 45-54

111’ 55 or more.

In the case of the value '000’, the error-Value field contains the target device's best estimate of the uncertainty of the
OTDOA (or TOA) measurement not based on the baseline metric. E.g., other measurements such as signal-to-noise-
ratio or signal strength can be utilized to estimate the error-Value.

If this field is absent, the value of this field is '000".

— AdditionalPath

The |E Additional Path is used by the target device to provide information about additional paths associated with the
RSTD measurements in the form of arelative time difference and a quality value. The additional path
relativeTimeDifference is the detected path timing relative to the detected path timing used for therstd value (TS 36.214
[17]), and each additional path can be associated with a quality value path-Quality.

-- ASNISTART
Addi ti onal Path-r14 ::= SEQUENCE {
relativeTi meDi fference-r14 | NTEGER (-256..255),
pat h- Qual i ty-r14 OTDOA- MeasQual ity CPTI ONAL,
}
-- ASNLISTOP

AdditionalPath field descriptions

relativeTimeDifference

This field specifies the additional detected path timing relative to the detected path timing used for the rstd value in
units of 0.5 Ts, with Ts=1/(15000*2048) seconds. A positive value indicates that the particular path is later in time than
the detected path used for RSTD; a negative value indicates that the particular path is earlier in time than the detected
path used for RSTD.

path-Quality
This field specifies the target device's best estimate of the quality of the detected timing of the additional path.

6.5.1.6 OTDOA Location Information Request

- OTDOA-RequestLocationIinformation

The |IE OTDOA-RequestLocationlnformation is used by the location server to request OTDOA location measurements
from atarget device. Details of the required measurements (e.g. details of assistance data reference cell and neighbour
cells) are conveyed in the OTDOA-ProvideAssistanceData | E in a separate Provide Assistance Data message.

-- ASNLISTART
OTDQOA- Request Locat i onl nformati on :: = SEQUENCE {
assi stanceAvail ability BOOLEAN,
1 _
mul ti pat hRSTD-r 14 ENUVERATED { requested } OPTI ONAL, -- Need ON
maxNoCOf RSTDreas-r 14 | NTEGER (1. .32) OPTI ONAL -- Need ON
11,
I _
not i onMeasur enent s-r 15 ENUMERATED { requested } OPTI ONAL -- Need ON
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-- ASN1ISTOP

OTDOA-RequestLocationIinformation field descriptions

assistanceAvailability
This field indicates whether the target device may request additional OTDOA assistance data from the server. TRUE
means allowed and FALSE means not allowed.

multipathRSTD
This field, if present, indicates that the target device is requested to report additional detected path timing information
per RSTD reference and neighbour cell.

maxNoOfRSTDmeas
This field, if present, indicates the maximum number of NeighbourMeasurementElement fields (i.e., RSTD
measurements) the target device can provide in OTDOA-SignalMeasurementinformation.

motionMeasurements

This field, if present, indicates that the target device is requested to report the motion measurements (delta-SFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation as well as the IE Sensor-MotionIinformation in IE
Sensor-ProvideLocationInformation.

6.5.1.7 OTDOA Capability Information

- OTDOA-ProvideCapabilities

The IE OTDOA-ProvideCapabilitiesis used by the target device to indicate its capability to support OTDOA and to
provide its OTDOA positioning capabilities to the location server.

-- ASNLISTART

OTDOA- Provi deCapabi l i ties ::= SEQUENCE {
ot doa- Mode BI T STRI NG { ue- assi st ed (0),

ue- assi st ed- NB-r 14 (1),
ue-assi sted-NB-TDD-r15 (2) } (SIZE (1..8)),
support edBandLi st EUTRA SEQUENCE ( SI ZE (1..maxBands)) OF SupportedBandEUTRA OPTI ONAL,
support edBandLi st EUTRA- v9a0 SEQUENCE (S| ZE (1..nmaxBands)) OF SupportedBandEUTRA- v9a0
COPTI ONAL,

i nt er Fr eqRSTDeasur enent - r 10 ENUMERATED { supported } OPTI ONAL,
addi ti onal Nei ghbour Cel | | nf oLi st-r10 ENUVERATED { supported } CPTI ONAL,
prs-id-rl14 ENUMERATED { supported } CPTI ONAL,
t p- separ ati on-vi a- nuti ng-r 14 ENUMERATED { supported } OPTI ONAL,
addi ti onal - prs-config-ri4 ENUMERATED { supported } OPTI ONAL,
prs-based-tbs-r14 ENUMERATED { supported } OPTI ONAL,
addi ti onal Pat hsReport-r14 ENUMERATED { supported } CPTI ONAL,
densePrsConfig-ri14 ENUMERATED { supported } COPTI ONAL,
maxSuppor t edPr sBandwi dt h-r 14 ENUMERATED { n6, nl15, n25, n50, n75, nl100, ...} OPTI ONAL,
prsCccG oup-r 14 ENUMERATED { supported } OPTI ONAL,
pr sFrequencyHoppi ng-r 14 ENUMERATED { supported } OPTI ONAL,
maxSuppor t edPr sConfi gs-r 14 ENUMERATED { c2, c3 } OPTI ONAL,
peri odi cal Reporting-r14 ENUMERATED { supported } OPTI ONAL,
mul ti PrbNprs-r14 ENUMERATED { supported } OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL,
nunber O RXant ennas- r 14 ENUMERATED { rx1, ... } COPTI ONAL,
not i onMeasur enent s-r 15 ENUMERATED { supported } OPTI ONAL,
i nt er RAT- RSTDneasur enent - r 15 ENUMERATED { supported } OPTI ONAL,
schedul edLocat i onRequest Supported-r17 Schedul edLocat i onTi meSupport-r17 OPTI ONAL,
peri odi cReportingl nterval MsSupport-r18 Periodi cReportinglnterval MsSupport-r18 CPTI ONAL

}

maxBands | NTEGER :: = 64

Suppor t edBandEUTRA : : = SEQUENCE {
bandEUTRA | NTEGER (1..naxFBI)

}

Suppor t edBandEUTRA-v9a0 : : = SEQUENCE {
bandEUTRA- v9a0 | NTEGER (maxFBI - Pl usl. . maxFBI 2) OPTI ONAL

}

max FBI I NTEGER ::= 64 -- Mxi mum val ue of frequency band i ndi cator

maxFBl - Pl us1 INTEGER ::= 65 -- |owest value extended FBI range

maxFBl 2 I NTEGER ::= 256 -- highest val ue extended FBI range
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-- ASNISTOP
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OTDOA-ProvideCapabilities field descriptions

otdoa-Mode

This field specifies the OTDOA mode(s) supported by the target device. This is represented by a bit string, with a one
value at the bit position means the particular OTDOA mode is supported; a zero value means not supported. A zero-
value in all bit positions in the bit string means OTDOA positioning method is not supported by the target device.
ue-assisted: Bit 0 indicates that the target device supports UE-assisted OTDOA and LTE PRS.

ue-assisted-NB: Bit 1 indicates that the target device supports UE-assisted OTDOA and NB-loT NPRS.
ue-assisted-NB-TDD: Bit 2 indicates that the target device supports UE-assisted OTDOA and NB-l1oT NPRS for TDD.

SupportedBandEUTRA

This field specifies the frequency bands for which the target device supports RSTD measurements. One entry
corresponding to each supported E-UTRA band as defined in TS 36.101 [21]. In the case the target device includes
bandEUTRA-v9a0, the target device shall set the corresponding entry of bandEUTRA (i.e. without suffix) to maxFBI.

interFregRSTDmeasurement
This field, if present, indicates that the target device supports inter-frequency RSTD measurements within and
between the frequency bands indicated in SupportedBandEUTRA.

additionalNeighbourCellinfoList

This field, if present, indicates that the target device supports up to 3x24 OTDOA-NeighbourCellinfoElement in
OTDOA-NeighbourCellinfoList in OTDOA-ProvideAssistanceData without any restriction for the earfcn in each
OTDOA-NeighbourCellinfoElement as specified in clause 6.5.1.2.

prs-id
This field, if present, indicates that the target device supports PRS generation based on the PRS-ID as specified in TS
36.211 [16] and support for TP-ID in OTDOA-ReferenceCelllnfo and OTDOA-NeighbourCellinfoList.

tp-separation-via-muting

This field, if present, indicates that the target device supports RSTD measurements for cells which have associated
transmission points (e.g., Remote Radio Heads) within the cell coverage and where these associated transmission
points have the same physical cell identity as the associated cell, and where these transmission points are identified
via a different muting pattern. The field also indicates support for TP-ID in OTDOA-ReferenceCellinfo and
OTDOA-NeighbourCellinfoList.

additional-prs-config

This field, if present, indicates that the target device supports additional PRS configurations. The additional PRS
configuration in PRS-Info IE comprise:

- support for prs-Configurationindex > 2399;

- support for Nprs values in addition to 1, 2, 4 and 6 (add-numDL-Frames in PRS-Info);

- support for muting bit string lengths > 16 bits.

prs-based-tbs
This field, if present, indicates that the target device supports RSTD measurements for PRS-only TPs.

additionalPathsReport
This field, if present, indicates that the target device supports reporting of timing information for additional detected
paths for RSTD reference and each neighbour cell.

densePrsConfig

This field, if present, indicates that the target device supports a subset of the additional PRS configurations associated
with capability additional-prs-config which comprises:

- support for prs-Configurationindex > 2404;

- support for Nprs values of 10, 20, 40, 80 and 160 (in addition to 1, 2, 4 and 6).

In the case additional-prs-config is present, this field is not present.

maxSupportedPrsBandwidth

This field, if present, indicates the maximum PRS bandwidth supported by the target device. Enumerated value n6
corresponds to 6 resource blocks, n15 to 15 resource blocks and so on. If this field is not present, the target device is
assumed to support the PRS bandwidth associated with the target device type, which for LTE devices including Cat-
M1/M2 is 100 resource blocks and for NB-1oT devices is 1 resource block.

prsOccGroup
This field, if present, indicates that the target device supports PRS occasion groups, which implies that each bit of a
configured muting pattern applies per PRS occasion group.

prsFrequencyHopping
This field, if present, indicates that the target device supports PRS occasion frequency hopping, as specified in TS
36.211 [16].

maxSupportedPrsConfigs
This field, if present, indicates that the target device supports multiple PRS configurations per cell. Enumerated value
c2 indicates support for up to 2 configurations; c3 indicates support for up to 3 configurations.

periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of RSTD measurements. If this field
is absent, the location server may assume that the target device does not support periodicalReporting in
CommonlEsRequestLocationinformation.

multiProNprs
This field, if present, indicates that the target device supports NPRS configuration in more than one resource block
(i.e., maxCarrier in PRS-Info-NB greater than 1).

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform RSTD measurements.
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OTDOA-ProvideCapabilities field descriptions

numberOfRXantennas

This field is not applicable to NB-loT devices.

This field, if present, indicates the number of UE downlink receive antennas for RSTD measurements (see TS 36.133
[18]). Enumerated value rx1 indicates a single antenna receiver. If this field is absent, the target device is assumed to
support two RX antennas for RSTD measurements.

motionMeasurements

This field, if present, indicates that the target device supports reporting of motion measurements (delta-SFN and
motionTimeSource) in OTDOA-SignalMeasurementinformation. The presence of this field implies presence of sensor-
MotionInformationSup in IE Sensor-ProvideCapabilities.

interRAT-RSTDmeasurement
This field, if present, indicates that the target device supports inter-RAT RSTD measurements (TS 38.215 [36]); i.e., E-
UTRA RSTD measurements when the target device is served by an NR cell.

scheduledLocationRequestSupported

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the IE
ScheduledLocationTime in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

periodicReportingIntervalMsSupport

This field, if present, indicates that the target device supports millisecond periodic reporting intervals for location
information — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in |IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic
reporting.

6.5.1.8 OTDOA Capability Information Request

- OTDOA-RequestCapabilities

The |IE OTDOA-RequestCapabilitiesis used by the location server to request the capability of the target device to
support OTDOA and to request OTDOA positioning capabilities from atarget device.

-- ASNLISTART

OTDOA- Request Capabi lities ::= SEQUENCE {
) -

-- ASNISTOP

6.5.1.9 OTDOA Error Elements

- OTDOA-Error

The |[E OTDOA-Error isused by the location server or target device to provide OTDOA error reasons to the target
device or location server, respectively.

-- ASNLSTART

OTDOA- Error ::= CHO CE {
| ocati onSer ver Err or Causes OTDOA- Locat i onSer ver Err or Causes,
t ar get Devi ceError Causes OTDQA- Tar get Devi ceErr or Causes,

}

-- ASNLSTOP

— OTDOA-LocationServerErrorCauses

The IE OTDOA-LocationServerErrorCausesis used by the location server to provide OTDOA error reasons to the
target device.

-- ASNLISTART
OTDQOA- Locat i onSer ver Error Causes :: = SEQUENCE {
cause ENUMERATED { undef i ned,
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assi st anceDat aNot Support edBySer ver,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver,

}
-- ASNISTCP

- OTDOA-TargetDeviceErrorCauses

The lE OTDOA-TargetDeviceErrorCausesis used by the target device to provide OTDOA error reasons to the location
server.

-- ASNLISTART
OTDOA- Tar get Devi ceError Causes :: = SEQUENCE {
cause ENUMERATED { undef i ned,
assi st ance- dat a- m ssi ng,
unabl eToMeasur eRef er enceCel |,
unabl eToMeasur eAnyNei ghbour Cel |,
at t enpt edBut Unabl eToMeasur eSoneNei ghbour Cel | s,
b
}
-- ASNISTOP

6.5.2 A-GNSS Positioning
6.5.2.1 GNSS Assistance Data

- A-GNSS-ProvideAssistanceData

The IE A-GNSS-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based
and UE-assisted A-GNSS. It may aso be used to provide GNSS positioning specific error reasons.

-- ASNLSTART
A- GN\SS- Provi deAssi st anceDat a :: = SEQUENCE {
gnss- CommonAssi st Dat a GN\SS- CommonAssi st Dat a OPTI ONAL, -- Need ON
gnss- Generi cAssi st Dat a GNSS- Generi cAssi st Dat a OPTI ONAL, -- Need ON
gnss- Error A- GN\SS- Err or COPTI ONAL, -- Need ON
[l
gnss- Peri odi cAssi st Dat a-r 15 GNSS- Peri odi cAssi st Dat a-r 15 OPTI ONAL -- Cond CrTrans
1]
}
-- ASNLSTOP
Conditional presence Explanation
CtrTrans The field is mandatory present in the control transaction of a periodic assistance data
delivery session as described in clauses 5.2.1a and 5.2.2a. Otherwise it is not present.

- GNSS-CommonAssistData

The |IE GNSS-CommonAssistData is used by the location server to provide assistance data which can be used for any
GNSS.

-- ASN1ISTART

GNSS- ConmonAssi st Data :: = SEQUENCE {
gnss- Ref erenceTi e GN\SS- Ref er enceTi e OPTI ONAL, -- Need ON
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gnss- Ref erencelocati on GN\SS- Ref er encelocat i on OPTI ONAL, -- Need ON
gnss- | onospheri cModel GN\SS- | onospheri cModel OPTI ONAL, -- Need ON
gnss-EarthOrientati onParaneters GNSS- Eart hOri ent ati onPar anet er s OPTI ONAL, -- Need ON

[
gnss- RTK- Ref erenceSt ati onl nf o-r 15

GNSS- RTK- Ref erenceSt ati onl nfo-r15  OPTI ONAL, -- Need ON
gnss- RTK- CommonCoser vat i onl nf o-r 15

GN\SS- RTK- CommonCoser vati onl nf o-r15 OPTI ONAL, -- Cond RTK
gnss- RTK- Auxi | i arySt ati onDat a-r 15

GN\SS- RTK- Auxi | i arySt ati onData-r15  OPTI ONAL -- Need ON

gnss- SSR- Cor r ect i onPoi nts-r 16
GNSS- SSR- Cor r ect i onPoi nts-r 16 OPTI ONAL -- Need ON

gnss-Integrity-Servi ceParaneters-ri17

GN\SS- | ntegrity-Servi ceParaneters-ri17 OPTI ONAL, -- Need ON
gnss-Integrity-ServiceAl ert-ri7
GNSS- I ntegrity-ServiceA ert-ri17 OPTI ONAL -- Need OR
i
gnss-1 os-nl os-Gi dPoi nts-r18 GN\SS- LOS- NLCS- Gri dPoi nts-r18 OPTI ONAL, -- Need ON
gnss- SSR- | OD- Updat e-r 18 GNSS- SSR- | OD- Updat e-r 18 OPTI ONAL -- Need OR
11
}
-- ASNISTOP
Conditional presence Explanation
RTK The field is mandatory present if the IE GNSS-RTK-Observations is included in IE
GNSS-GenericAssistData; otherwise it is not present.

- GNSS-GenericAssistData

The |E GNSS-GenericAssistData is used by the location server to provide assistance data for a specific GNSS. The
specific GNSS for which the provided assistance data are applicable is indicated by the IE GNSS-ID and (if applicable)
by the IE SBASID. Assistance for up to 16 GNSSs can be provided.

-- ASNLISTART
GNSS- Generi cAssistData ::= SEQUENCE (S| ZE (1..16)) OF GNSS- CGeneri cAssi st Dat aEl enent
GNSS- Generi cAssi st Dat aEl enent :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GNSS-| D- SBAS
gnss- Ti mreModel s GN\SS- Ti reModel Li st OPTI ONAL, -- Need ON
gnss-Differential Corrections G\SS-Di fferential Correcti ons OPTI ONAL, -- Need ON
gnss- Navi gat i onModel GN\SS- Navi gat i onModel OPTI ONAL, -- Need ON
gnss-Real Tinelntegrity G\SS- Real Ti nel ntegrity OPTI ONAL, -- Need ON
gnss- Dat aBi t Assi st ance GN\SS- Dat aBi t Assi st ance OPTI ONAL, -- Need ON
gnss- Acqui si ti onAssi stance GNSS- Acqui si ti onAssi stance OPTI ONAL, -- Need ON
gnss- Al manac GN\SS- Al manac OPTI ONAL, -- Need ON
gnss- UTC- Model GN\SS- UTC- Model OPTI ONAL, -- Need ON
gnss- Auxi | i aryl nformati on GNSS- Auxi | i aryl nf ormati on COPTI ONAL, -- Need ON
bds-Di fferential Corrections-r12
BDS-Di fferenti al Corrections-r12 OPTI ONAL, -- Cond GN\SS-| D-BDS
bds- Gri dvbdel -r 12 BDS- G i dvbdel Par anet er-r 12 OPTI ONAL -- Cond GN\SS-| D-BDS
t
gnss- RTK- Cbservati ons-r 15 GNSS- RTK- Cbservat i ons-r 15 OPTI ONAL, -- Need ON
gl o- RTK- Bi asl nf ormati on-r15 GLO RTK- Bi asl nf or mati on-r 15 CPTI ONAL, -- Cond G\SS-ID-G.O
gnss- RTK- MAC- Correcti onDi f f erences-r 15
GNSS- RTK- MAC- Correct i onDi f f erences-r 15
OPTI ONAL, -- Need ON
gnss- RTK- Resi dual s-r 15 GN\SS- RTK- Resi dual s-r 15 OPTI ONAL, -- Need ON
gnss- RTK- FKP- Gr adi ent s-r15 GNSS- RTK- FKP- Gr adi ent s-r 15 OPTI ONAL, -- Need ON
gnss- SSR-Orbi t Correcti ons-r15
GNSS- SSR- Orbi t Corrections-r15  OPTI ONAL, -- Need ON

gnss- SSR- Cl ockCorrections-ri15
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GN\SS- SSR- Cl ockCorrections-r15 OPTI ONAL, -- Need ON
gnss- SSR- CodeBi as-r 15 GN\SS- SSR- CodeBi as-r 15 OPTI ONAL -- Need ON
t
gnss- SSR- URA-r 16 GNSS- SSR- URA-r 16 OPTI ONAL, -- Need ON
gnss- SSR- PhaseBi as-r 16 GNSS- SSR- PhaseBi as-r16 OPTI ONAL, -- Need ON
gnss- SSR- STEC- Correcti on-r 16 GN\SS- SSR- STEC- Correcti on-r 16
OPTI ONAL, -- Need ON
gnss- SSR- Gri ddedCorrecti on-r16 GN\SS- SSR- Gri ddedCorrecti on-r16
OPTI ONAL, -- Need ON
navi c-Di fferential Corrections-r16 Navl C-Di fferenti al Corrections-r16
OPTI ONAL, -- Cond GN\SS-| D Navl C
navi c- G i dMvbdel - r 16 Navl C- G i dvbdel Par anet er-r 16
OPTI ONAL -- Cond GNSS-I| D Navl C
i
gnss- SSR-Or bi t Correcti onsSet 2-r17 GNSS- SSR- Or bi t Correcti onsSet 2-r17
OPTI ONAL, -- Need ON
gnss- SSR- Cl ockCorrectionsSet2-r17  GNSS- SSR- C ockCorrecti onsSet2-r17
OPTI ONAL, -- Need ON
gnss- SSR- URA- Set 2-r 17 GNSS- SSR- URA- Set 2-r 17 OPTI ONAL -- Need ON
tr
gnss- LCS- NLCS- Gri ddedl ndi cati ons-r18 GN\SS- LCS- NLCS- Gri ddedl ndi cati ons-r18
OPTI ONAL, -- Need ON
gnss- SSR-Sat el | i t ePCVResi dual s-r18 GNSS-SSR- Satel | itePCVResi dual s-r18
OPTI ONAL -- Need ON
1]
}
-- ASNLISTOP
Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.
GNSS-ID-BDS The field may be present if the GNSS-ID = bds; otherwise it is not present.
GNSS-ID-GLO The field is optionally present, need ON, if the GNSS ID = glonass; otherwise it is not
present.
GNSS-ID-NAVIC The field is optionally present, need ON, if the GNSS-ID = navic; otherwise it is not
present

- GNSS-PeriodicAssistData

The |IE GNSS-PeriodicAssistData is used by the location server to provide control parameters for a periodic assistance
data delivery session (e.g., interva and duration) to the target device.

NOTE: Omission of a particular assistance data type field in IE GNSS-PeriodicAssistData means that the location
server does not provide this assistance data type in a data transaction of a periodic assistance data delivery
session, as described in clauses 5.2.1a and 5.2.2a. Inclusion of no assistance data type fieldsin IE GNSS-
PeriodicAssistData means that a periodic assistance data delivery session is terminated.

-- ASNLISTART
GNSS- Peri odi cAssi st Data-r15 :: = SEQUENCE {
gnss- RTK- Peri odi cCbservati ons-r 15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gl o- RTK- Peri odi cBi asl nf or mati on-r 15 GNSS- Peri odi cCont r ol Param r 15 COPTI ONAL, -- Need ON
gnss- RTK- MAC- Peri odi cCorrectionDi fferences-ri15
GN\SS- Peri odi cCont rol Param r 15 OPTI ONAL, -- Need ON
gnss- RTK- Peri odi cResi dual s-r15 GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- RTK- FKP- Peri odi cG adi ent s-r 15 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cOrbi t Corrections-r15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCl ockCorrections-ri15
GN\SS- Peri odi cControl Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCodeBi as-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
[
gnss- SSR- Peri odi cURA-r 16 GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cPhaseBi as-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cSTEC- Correcti on-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR-Peri odi cGi ddedCorrection-r16 GNSS-Periodi cControl Paramr15  OPTI ONAL -- Need ON

11.
[l
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gnss-Integrity-PeriodicServiceAl ert-r17 GNSS-Periodi cControl Paramr 15 OPTI ONAL -- Need ON
11,

[l
gnss- SSR- Peri odi cOrbi t Correcti onsSet2-r17

GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cCl ockCorrectionsSet2-r17
GN\SS- Peri odi cControl Param r 15 OPTI ONAL, -- Need ON
gnss- SSR- Peri odi cURA- Set 2-r17 GN\SS- Peri odi cControl Param r 15 OPTI ONAL -- Need ON
|
gnss- SSR- Peri odi cl OD- Updat e-r 18 GN\SS- Peri odi cControl Param r 15 OPTI ONAL -- Need OR
1]
}
-- ASNISTOP
6.5.2.2 GNSS Assistance Data Elements

— GNSS-ReferenceTime

The |IE GNSS-ReferenceTime is used by the location server to provide the GNSS specific system time with uncertainty
and the relationship between GNSS system time and network air-interface timing of the eNodeB/NodeB/BTS
transmission in the reference cell.

If the |E networkTime is present, the |Es gnss-SystemTime and networkTime provide a valid relationship between GNSS
system time and air-interface network time, as seen at the approximate location of the target device, i.e. the propagation
delay from the gNB/ng-eNB/eNodeB/NodeB/BTS to the target device is compensated for by the location server.
Depending on implementation, the relation between GNSS system time and air-interface network time may have
varying accuracy. The uncertainty of thistiming relation is provided in the IE referenceTimeUnc. If the propagation
delay from the eNodeB/NodeB/BTS to the target device is not accurately known, the location server uses the best
available approximation of the propagation delay and take the corresponding delay uncertainty into account in the
calculation of the | E referenceTimeUnc.

If the |E networkTime is not present, the IE gnssSystemTime is an estimate of current GNSS system time at time of
reception of the |E GNSS-ReferenceTime by the target device. The location server should achieve an accuracy of +/- 3
seconds for this estimate including alowing for the transmission delay between the location server and the target
device. Note that the target device should further compensate gnss-SystemTime for the time between the reception of
GNSS-ReferenceTime and the time when the gnss-SystemTime is used.

The location server provides a value for the gnss-Timel D only for GNSSs supported by the target device.

The |E GNSS-ReferenceTimeForOneCell can be provided multiple times (up to 16) to provide fine time assistance for
several (neighbour) cells.

-- ASNLISTART
GN\SS- Ref erenceTi me :: = SEQUENCE {
gnss- Syst enili me GNSS- Syst enfli e,
ref erenceTi meUnc | NTEGER (0. .127) OPTI ONAL, -- Cond noFTA
gnss- Ref erenceTi neFor Cel | s SEQUENCE (S| ZE (1..16)) OF
GN\SS- Ref er enceTi meFor OneCel | OPTI ONAL, -- Need ON
}
GN\SS- Ref er enceTi meFor OneCel | :: = SEQUENCE {
net wor kTi me Net wor kTi ne,
ref erenceTi meUnc I NTEGER (0. .127),
bsAl i gn ENUMERATED {t rue} OPTI ONAL,
}
-- ASNISTOP
Conditional presence Explanation
noFTA The field may be present if gnss-ReferenceTimeForCells is absent; otherwise it is not
present.
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GNSS-ReferenceTime field descriptions

gnss-SystemTime
This field provides the specific GNSS system time.

networkTime
This field specifies the cellular network time at the epoch corresponding to gnss-SystemTime.

referenceTimeUnc

This field provides the accuracy of the relation between gnssSystemTime and networkTime time if IE networkTime is

provided. When |IE networkTime is not provided, this field can be included to provide the accuracy of the provided

gnssSystemTime.

If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time as

observed at the target device location, lies in the interval [GNSS TOD - referenceTimeUnc, GNSS TOD +

referenceTimeUnc].

The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:
r=C*((1+x))-1)

with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to

K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of

K. Example values for the referenceTimeUnc Format: see table K to uncertainty relation below.

bsAlign

This flag, if present, indicates that the transmission timings of all cells sharing, depending on the RAT, the same
carrier frequency and Tracking Area/Location Area/Routing Area as the cell indicated, are frame aligned. This
information allows the target device to derive the GNSS - cellular time relation for any of these cells based on the
timing relation information provided in GNSS-ReferenceTime. The flag should be set consistently in all these cells.
This flag does not guarantee SFN alignment.

K to uncertainty relation

Value of K Value of uncertainty
0 0 nanoseconds
1 70 nanoseconds
2 149.8 nanoseconds
50 349.62 microseconds
127 2 8.43 seconds

GNSS-SystemTime

-- ASNLSTART
GN\SS- Syst enili me :: = SEQUENCE {
gnss-Ti mel D GN\SS- | D,
gnss- DayNunber I NTEGER (0. .32767),
gnss- Ti meCf Day | NTEGER (0. .86399),
gnss- Ti meX DayFr ac- nsec | NTEGER (0. .999) OPTI ONAL, -- Need ON
notificati onOf LeapSecond BI T STRI NG (S| ZE(2)) OPTI ONAL, -- Cond gnss-Ti nel D- gl onass
gps- TOM Assi st GPS- TOM Assi st OPTI ONAL, -- Cond gnss-Ti nel D- gps
}
-- ASNLSTOP
Conditional presence Explanation
gnss-TimelD-glonass The field may be present if gnss-TimelD="glonass"; otherwise it is not present.
gnss-TimelD-gps The field may be present if gnss-TimelD="gps"; otherwise it is not present.

GNSS-SystemTime field descriptions

gnss-TimelD
This field specifies the GNSS for which the GNSS-SystemTime is provided.
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GNSS-SystemTime field descriptions

gnss-DayNumber
This field specifies the sequential number of days (with day count starting at 0) from the origin of the GNSS System
Time as follows:
GPS, QZSS, SBAS — Days from January 61 1980 00:00:00 UTC (USNO);
Galileo — Days from Galileo System Time (GST) start epoch, defined as 13 seconds before midnight between 215
August and 22" August 1999; i.e., GST was equal to 13 seconds at August 22" 1999 00:00:00 UTC;
GLONASS - Days from December 315t 1995 21:00:00 UTC (SU), which is local UTC Moscow
January 15t 1996 00:00:00, defined as UTC(SU) + 3 hours in [9];
BDS — Days from January 15t 2006 00:00:00 UTC (NTSC).
NavIC — Days from NavIC System Time start epoch, defined as 13 seconds before midnight between 21st
August and 22nd August 1999; i.e., NavIC System Time was equal to 00:00:00 at August 21st, 1999
23:55:47 UTC (BIPM).

gnss-TimeOfDay
This field specifies the integer number of seconds from the GNSS day change.

gnss-TimeOfDayFrac-msec
This field specifies the fractional part of the gnssTimeOfDay field in 1-milli-seconds resolution. The total GNSS TOD is
gnss-TimeOfDay + gnssTimeOfDayFrac-msec.

notificationOfLeapSecond
This field specifies the naotification of forthcoming leap second correction, as defined by parameter KP in [9, Table 4.7].

gps-TOW-Assist

This field contains several fields in the Telemetry (TLM) Word and Handover Word (HOW) that are currently being
broadcast by the respective GPS satellites. Combining this information with GPS TOW enables the target device to
know the entire 1.2-second (60-bit) pattern of TLM and HOW that is transmitted at the start of each six-second NAV
subframe by the particular GPS satellite.

GPS-TOW-Assist

-- ASNISTART

GPS- TOM Assi st ::= SEQUENCE (S| ZE(1..64)) OF GPS- TOM Assi st El enent

GPS- TOM Assi st El ement @ : = SEQUENCE {

}

satellitel D | NTEGER (1..64),
t1 mAord | NTEGER (0. .16383),
ant i Spoof I NTEGER (0. .1),
al ert I NTEGER (0. .1),
tl mRsvdBits I NTEGER (0. . 3),

-- ASNISTOP

GPS-TOW-Assist field descriptions

satellitelD
This field identifies the satellite for which the GPS-TOW-Assist is applicable. This field is identical to the GPS PRN
Signal No. defined in [4].

timWord
This field contains a 14-bit value representing the Telemetry Message (TLM) being broadcast by the GPS satellite
identified by the particular satellitelD, with the MSB occurring first in the satellite transmission, as defined in [4].

antiSpoof
This field contains the Anti-Spoof flag that is being broadcast by the GPS satellite identified by satellitelD, as defined
in [4].

alert
This field contains the Alert flag that is being broadcast by the GPS satellite identified by satellitelD, as defined in [4].

timRsvdBits
This field contains the two reserved bits in the TLM Word being broadcast by the GPS satellite identified by satellitelD,
with the MSB occurring first in the satellite transmission, as defined in [4].

NetworkTime

-- ASNISTART

Net wor kTi ne :: = SEQUENCE {

secondsFronfranmeSt ruct ureSt art I NTEGER( 0. . 12533) ,
fracti onal SecondsFronfranmeSt ructureSt art I NTEGER( 0. . 3999999) ,
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frameDrift INTEGER (-64..63) OPTIONAL, -- Cond GNSSsynch
cellID CHO CE {
eUTRA SEQUENCE {
physCel | 1 d | NTEGER (0. .503),
cel | G obal | dEUTRA  Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
earfcn ARFCN- Val ueEUTRA,
[[ . éarf cn-v9a0 ARFCN- Val ueEUTRA-v9a0 OPTI ONAL -- Cond EARFCN- nmax
11
b
uTRA SEQUENCE {
node CHO CE {
f dd SEQUENCE {
pri mary-CPICH I nfo |NTEGER (0..511),
I
tdd SEQUENCE {
cel | Paranet ers I NTEGER (0. .127),
. }
celld obai | dUTRA Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL, -- Need ON
uarfcn ARFCN- Val ueUTRA,
},
gSM SEQUENCE {
bcchCarri er | NTEGER (0. .1023),
bsi c | NTEGER (0. .63),
cel | @ obal | dGERAN  Cel | G obal | dGERAN OPTI ONAL, -- Need ON
b
nBloT-r14  SEQUENCE {
nbPhysCel | | d-r 14 I NTEGER (0. .503),
nbCel | d obal 1d-r14 ECA CPTI ONAL, -- Need ON
nbCarrierFreq-r14  CarrierFreqg- NB-r 14,
},
nr-ri5 SEQUENCE {
nr PhysCel | | d-r 15 | NTEGER (0. .1007),
nrCel |l dobal I D-r15 NCG -r15 OPTI ONAL, -- Need ON
nr ARFCN-r 15 ARFCN- Val ueNR-r 15,
}
b,
}
-- ASNISTOP
Conditional presence Explanation
EARFCN-max The field is mandatory present if the corresponding earfcn (i.e. without suffix) is set to
maxEARFCN. Otherwise the field is not present.
GNSSsynch The field is present and set to O if NetworkTime is synchronized to gnss-SystemTime;
otherwise the field is optionally present, need OR.
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NetworkTime field descriptions

secondsFromFrameStructureStart

This field specifies the number of seconds from the beginning of the longest frame structure in the corresponding air
interface.

In the case of E-UTRA, the SFN cycle length is 10.24 seconds.

In the case of UTRA, the SFN cycle length is 40.96 seconds.

In the case of GSM, the hyperfame length is 12533.76 seconds.

In the case of NB-IoT, the Hyper-SFN cycle lengths is 10485.76 seconds.

In the case of NR, the SFN cycle length is 10.24 seconds.

fractionalSecondsFromFrameStructureStart

This field specifies the fractional part of the secondsFromFrameStructureStart in 250 ns resolution.
The total time since the particular frame structure start is secondsFromFrameStructureStart +
fractionalSecondsFromFrameStructureStart

frameDrift
This field specifies the drift rate of the GNSS-network time relation with scale factor 2-3° seconds/second, in the range
from -5.9605e-8 to +5.8673e-8 sec/sec.

celllD
This field specifies the cell for which the GNSS—network time relation is provided.

physcCellld
This field specifies the physical cell identity of the reference cell (E-UTRA), as defined in TS 36.331 [12], for which the
GNSS network time relation is provided.

cellGloballdEUTRA
This field specifies the Evolved Cell Global Identifier (ECGI), the globally unique identity of a cell in E-UTRA, of the
reference cell for the GNSS-network time relation, as defined in TS 36.331 [12].

earfcn
This field specifies E-ARFCN of the reference cell for the GNSS-network time relation (E-UTRA). In the case the
server includes earfcn-v9a0, the server shall set the corresponding earfcn (i.e. without suffix) to maxEARFCN.

primary-CPICH-Info
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in TS 25.331 [13].

cellParameters
This field specifies the physical cell identity of the reference cell (UTRA) for the GNSS-network time relation, as
defined in TS 25.331 [13].

cellGloballdUTRA
The field specifies the global UTRAN Cell Identifier, the globally unique identity of a cell in UTRA, of the reference cell
for the GNSS-network time relation, as defined in TS 25.331 [13].

uarfcn
This field specifies ARFCN of the reference cell for the GNSS-network time relation (UTRA).

bcchCarrier
This field specifies the absolute GSM RF channel number of the BCCH of the reference base station (GERAN) for the
GNSS-network time relation, as defined in TS 44.031 [14].

bsic
This field specifies the Base Station Identity Code of the reference base station (GERAN) for the GNSS-network time
relation, as defined in TS 44.031 [14].

cellGloballdGERAN
This field specifies the Cell Global Identification (CGl), the globally unique identity of a cell in GERAN, of the reference
base station for the GNSS-network time relation.

nbPhysCellld
This field specifies the narrowband physical layer cell identity of the NB-IoT reference cell, as defined in TS 36.331
[12], for which the GNSS network time relation is provided.

nbCellGloballd
This field specifies the global cell identifier of the NB-10T reference cell for which the GNSS-network time relation is
provided, as defined in TS 36.331 [12].

nbCarrierFreq
This field specifies the carrier frequency of the NB-1oT reference cell for which the GNSS-network time relation is
provided.

nrPhysCellld
This field specifies the physical cell identity of the reference cell (NR), as defined in TS 38.331 [35], for which the
GNSS network time relation is provided.

nrCellGloballD
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell (NR) for the GNSS-network time relation,
as defined in TS 38.331 [35].

nrARFCN
This field specifies NR-ARFCN of the reference cell (NR) for the GNSS-network time relation.
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— GNSS-Referencelocation

The |E GNSS-Referencelocation is used by the location server to provide the target device with a-priori knowledge of
itslocation in order to improve GNSS receiver performance. The |IE GNSS-Referencelocation is provided in WGS-84
reference system.

-- ASNLISTART
GN\SS- Ref erencelLocati on :: = SEQUENCE {
threeDl ocati on El | i psoi dPoi nt Wt hAl titudeAndUncertai ntyEl |i psoid,
) -
-- ASNISTOP

- GNSS-lonosphericModel

The |IE GNSS-lonosphericModel is used by the location server to provide parameters to model the propagation delay of
the GNSS signals through the ionosphere. Proper use of these fields allows a single-frequency GNSS receiver to
remove parts of the ionospheric delay from the pseudorange measurements. Three onospheric M odels are supported:
The Klobuchar model as defined in [4], the NeQuick model as defined in [8] , and the klobucharModel 2 as defined in
[39].

-- ASNLISTART
GN\SS- | onospheri cModel ::= SEQUENCE {
kl obuchar Model Kl obuchar Model Par anet er OPTI ONAL, -- Need ON
neQui ckModel NeQui ckMbdel Par anet er OPTI ONAL, -- Need ON
t [ - kl obuchar Model 2-r 16 Kl obuchar Mbdel 2Par anet er-r 16 OPTI ONAL -- Need ON
11
}
-- ASNLISTOP
- KlobucharModelParameter
-- ASNLISTART
Kl obuchar Model Par anet er ::= SEQUENCE {
dat al D BIT STRING (SI ZE (2)),
al fa0 | NTEGER (-128..127),
alfal | NTEGER (-128..127),
al fa2 | NTEGER (-128..127),
alfas3 | NTEGER (-128..127),
bet a0 | NTEGER (-128..127),
bet al | NTEGER (-128..127),
bet a2 | NTEGER (-128..127),
bet a3 | NTEGER (-128..127),
}
-- ASNISTOP
KlobucharModelParamater field descriptions
datalD

When datalD has the value '11' it indicates that the parameters have been generated by QZSS, and the parameters
have been specialized and are applicable within the area defined in [7]. When datalD has the value ‘01’ it indicates
that the parameters have been generated by BDS, and UE shall use these parameters according to the description
given in 5.2.4.7 in [23], [50]. When the datalD has the value '10', it indicates that the parameters have been generated
by NavIC, and UE shall use these parameters according to the description given in [38]. When datalD has the value
'00' it indicates the parameters are applicable worldwide [4], [7].

alpha0
This field specifies the aw parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 230 seconds.
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KlobucharModelParamater field descriptions

alphal
This field specifies the ou parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?7 seconds/semi-circle.

alpha2
This field specifies the oz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?* seconds/semi-circle?.

alpha3
This field specifies the oz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2-?* seconds/semi-circle®.

betaO
This field specifies the Bo parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2! seconds.

betal
This field specifies the B1 parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 2** seconds/semi-circle.

beta2
This field specifies the B2 parameter of the Klobuchar model, as specified in [4], [23], [38, [50].
Scale factor 2%¢ seconds/semi-circle?.

beta3
This field specifies the Bz parameter of the Klobuchar model, as specified in [4], [23], [38], [50].
Scale factor 21¢ seconds/semi-circle®.

— KlobucharModel2Parameter

-- ASNLISTART
Kl obuchar Model 2Par anet er-r 16 :: = SEQUENCE {
al fal-r16 I NTEGER (0. .1023),
al fa2-r16 | NTEGER (-128..127),
alfa3-ri16 I NTEGER (0. . 255),
al fa4-r16 I NTEGER (0. . 255),
al fab-r16 I NTEGER (0. . 255),
al fa6-r 16 | NTEGER (-128..127),
al fa7-r16 | NTEGER (-128..127),
al fa8-r16 | NTEGER (-128..127),
al fa9-r16 I NTEGER (-128..127),
}
-- ASNLSTOP
KlobucharModel2Parameter field descriptions
alfal

This field specifies the ou parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa2
This field specifies the o2 parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa3
This field specifies the oz parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

alfa4
This field specifies the o parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfab
This field specifies the os parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor -2-3 TECU.

alfaé
This field specifies the as parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

alfa7
This field specifies the oz parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.
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KlobucharModel2Parameter field descriptions

alfa8
This field specifies the as parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 23 TECU.

alfa9
This field specifies the ow parameter of the Klobuchar model, as specified in 7.8.1 in [39], [49].
Scale factor 2-3 TECU.

- NeQuickModelParameter

-- ASNLISTART
NeQui ckMbdel Par aneter ::= SEQUENCE {
ai 0 | NTEGER (0. .2047),
ail I NTEGER (-1024..1023),
ai 2 I NTEGER (-8192..8191),
i onoSt or nFl agl | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt ornFl ag2 | NTEGER (0. .1) OPTI ONAL, -- Need OP
i onoSt or nFl ag3 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag4 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
i onoSt or nFl ag5 | NTEGER (0. . 1) OPTI ONAL, -- Need OP
}
-- ASNLISTOP
NeQuickModelParameter field descriptions
aio

Effective lonisation Level 15t order parameter.
Scale factor 22 Solar Flux Units (SFUs), [8] clause 5.1.6.

ail
Effective lonisation Level 2" order parameter.
Scale factor 28 Solar Flux Units/degree, [8] clause 5.1.6.

ai2
Effective lonisation Level 3" order parameter.
Scale factor 2-'° Solar Flux Units/degree?, [8] clause 5.1.6.

ionoStormFlagl, ionoStormFlag2, ionoStormFlag3, ionoStormFlag4, ionoStormFlag5

These fields specify the ionosphere disturbance flags (1,...,5) for five different regions as described in [8], clause
5.1.6. If the ionosphere disturbance flag for a region is not present the target device shall treat the ionosphere
disturbance condition as unknown.

— GNSS-EarthOrientationParameters

The |E GNSS-EarthOrientationParameters is used by the location server to provide parameters to construct the ECEF
and ECI coordinate transformation as defined in [4]. The |E GNSS-EarthOrientationParameters indicates the
relationship between the Earth’'s rotational axis and WGS-84 reference system.

-- ASN1START
G\SS- Eart hOri entati onParaneters ::= SEQUENCE {
t eop | NTEGER (0. .65535),
pmX | NTEGER (-1048576. . 1048575) ,
pmXdot | NTEGER (- 16384. . 16383),
pmy I NTEGER (- 1048576. . 1048575),
pmydot | NTEGER (-16384..16383),
del t aUT1 | NTEGER (-1073741824..1073741823),
del t aUT1dot | NTEGER (- 262144. . 262143) ,
}
-- ASN1ISTOP
GNSS-EarthOrientationParameters field descriptions
teop

This field specifies the EOP data reference time in seconds, as specified in [4], [39].
Scale factor 24 seconds.
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GNSS-EarthOrientationParameters field descriptions

pmX
This field specifies the X-axis polar motion value at reference time in arc-seconds, as specified in [4], [39], [49].
Scale factor 2-2° arc-seconds.

pmXdot
This field specifies the X-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [39], [49].
Scale factor 22! arc-seconds/day.

pmY
This field specifies the Y-axis polar motion value at reference time in arc-seconds, as specified in [4], [39], [49].
Scale factor 2-2° arc-seconds.

pmYdot
This field specifies the Y-axis polar motion drift at reference time in arc-seconds/day, as specified in [4], [39], [49].
Scale factor 22! arc-seconds/day.

deltauT1l
This field specifies the UT1-UTC difference at reference time in seconds, as specified in [4], [39], [49].
Scale factor 224 seconds.

deltaUT1dot
This field specifies the Rate of UT1-UTC difference at reference time in seconds/day, as specified in [4], [39], [49]
Scale factor 2% seconds/day.

GNSS-RTK-ReferenceStationinfo

The |E GNSS-RTK-ReferenceStationinfo is used by the location server to provide the Earth-centered, Earth-fixed
(ECEF) coordinates of the antenna reference point (ARP) of the stationary reference station for which the
GNSS-RTK-Observations assi stance data are provided together with reference station antenna description.

The parameters provided in |E GNSS-RTK-ReferenceStationlnfo are used as specified for message type 1006, 1033 and

1032in[30].
-- ASNLISTART
GN\SS- RTK- Ref erenceSt ati onl nfo-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
referenceSt ati onl ndi cat or-r15 ENUMERATED { physi cal , non-physi cal },
ant enna- r ef er ence- poi nt - ECEF- X-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),
ant enna-r ef er ence- poi nt - ECEF- Z-r 15 | NTEGER (- 137438953472..137438953471) ,
ant ennaHei ght - r 15 I NTEGER (0. .65535) OPTI ONAL, -- Need ON
ant ennaDescri pti on-r15 Ant ennaDescri ption-r15 OPTI ONAL, -- Need ON
ant enna-r ef er ence- poi nt -unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
physi cal -ref erence-station-info-r15 Physi cal Ref er enceSt at i onl nf o-r 15 OPTI ONAL, -- Cond NP
L[ o o
equal I nt eger Anmbi gui tyLevel -r 16 Equal | nt eger Anbi gui tyLevel -r 16 OPTI ONAL -- Need ON
11
}
Ant ennaDescri ption-r15 ::= SEQUENCE {
ant ennaDescri ptor-ri15 VisibleString (SIZE (1..256)),
ant ennaSet Upl D-r 15 ENUMERATED { non-zero } OPTI ONAL, -- Need OP
}
Ant ennaRef er encePoi nt Unc-r 15 :: = SEQUENCE {
uncertainty- X-r15 I NTEGER (0. . 255),
confidence- X-r15 | NTEGER (0. . 100),
uncertainty-Y-r15 I NTEGER (0. . 255),
confidence-Y-r15 I NTEGER (0. . 100),
uncertainty-Z-r15 I NTEGER (0. . 255),
confidence-Z-r15 | NTEGER (0. . 100),
}
Physi cal Ref erenceSt ati onl nfo-r15 ::= SEQUENCE {
physi cal Ref erenceSt ati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
physi cal - ARP- ECEF- X-r 15 | NTEGER (- 137438953472, . 137438953471),
physi cal - ARP- ECEF- Y-r 15 | NTEGER (-137438953472..137438953471),
physi cal - ARP- ECEF- Z-r 15 | NTEGER (-137438953472..137438953471),
physi cal - ARP- unc-r 15 Ant ennaRef er encePoi nt Unc-r 15 OPTI ONAL, -- Need ON
}
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Equal | nt eger Anbi gui tyLevel -r16 ::= CHO CE {

al | Ref erenceSt ati ons-r 16 NULL,

referenceStationList-r16 Ref erenceSt ati onLi st-r16
}
Ref erenceStationList-r16 ::= SEQUENCE (Sl ZE(1l..16)) OF GN\SS- Ref erenceStationl D-r15
-- ASNLISTOP

Conditional presence Explanation

NP The field is optionally present, need ON, if the referenceStationindicator has the value
'non-physical’; otherwise it is not present.
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GNSS-RTK-ReferenceStationInfo field descriptions

referenceStationID
The Reference Station ID is determined by the RTK service provider.

referenceStationindicator
This fields specifies type of reference station. Enumerated value physical indicates a real, physical reference station;
value non-physical indicates a non-physical or computed reference station.

antenna-reference-point-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antenna-reference-point-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

antennaHeight
This field specifies the height of the Antenna Reference Point above the marker used in the survey campaign.
Scale factor 0.0001 m; range 0—6.5535 m.

antennaDescriptor
This field provides an ASCII descriptor of the reference station antenna using IGS naming convention [31]. The
descriptor can be used to look up model specific phase centre corrections of that antenna.

antennaSetUpID
This field, if present, indicates that the standard IGS Model is not valid (# 0 [30]). If this field is absent the standard
IGS Model is valid (‘0 = Use standard IGS Model’ [30]).

antenna-reference-point-unc

This field specifies the uncertainty of the ARP coordinates. uncertainty-X, uncertainty-Y, and uncertainty-Z correspond
to the encoded high accuracy uncertainty of the X, Y, and Z-coordinate, respectively, as defined in TS 23.032 [15].
confidence-X, confidence-Y, and confidence-Z corresponds to confidence as defined in TS 23.032 [15].

physical-reference-station-info

This field provides the earth-centred, earth-fixed (ECEF) coordinates of the antenna reference point (ARP) for the real
(or "physical") reference station used. This field may be used in the case of the non-physical reference station
approach to allow the target device to refer baseline vectors to a physical reference rather than to a non-physical
reference without any connection to a physical point.

physicalReferenceStationID
This field specifies the station ID of a real reference station, when the referenceStationindicator has the value 'non-
physical'.

physical-ARP-ECEF-X
This field specifies the antenna reference point X-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Y
This field specifies the antenna reference point Y-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-ECEF-Z
This field specifies the antenna reference point Z-coordinate in the World Geodetic System 1984 (WGS 84) datum.
Scale factor 0.0001 m; range +13,743,895.3471 m.

physical-ARP-unc
This field specifies the uncertainty of the ARP coordinates.

equallntegerAmbiguityLevel

This field specifies the integer ambiguity level of this reference station in relation to other reference stations. Either, the
presence or absence of allReferenceStations indicates whether the integer ambiguity level may be assumed to be
aligned between all reference stations or not (interpreted as no alignment is facilitated from the location server), or
referenceStationList provides a list of reference stations for which the integer ambiguity level may be assumed to be
the same.

- GNSS-RTK-CommonObservationinfo

The |E GNSS-RTK-CommonObservationinfo is used by the location server to provide common information applicable
to the |IE GNSS-RTK-Observations.

The parameters provided in |E GNSS-RTK-CommonObservationl nfo are used as specified for message type 1071-1127
in [30].

-- ASNLSTART
GN\SS- RTK- CommonGbser vat i onl nf o-r15 :: = SEQUENCE {
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
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cl ockSt eeri ngl ndi cat or-r 15 I NTEGER (0. . 3),
ext ernal C ockl ndi cator-r15 I NTEGER (0. . 3),
snoot hi ngl ndi cator-r 15 BI T STRING (SI ZE(1)),
snoot hi ngl nterval -r 15 BI T STRI NG (SI ZE(3)),
}
-- ASNISTOP

GNSS-RTK-CommonObservationInfo field descriptions

referenceStationID
This field specifies the Station ID for which the GNSS-RTK-Observations are provided.

clockSteeringindicator
This field provides the clock steering indicator. The interpretation of the value is as follows:
0 clock steering is not applied
In this case, the receiver clock must be kept in the range of +1 ms (approximately +300 km)
1 clock steering has been applied
In this case, the receiver clock must be kept in the range of +1 microsecond (approximately +300 metres).
2 unknown clock steering status
3 reserved

externalClockIndicator
This field provides the external clock indicator. The interpretation of the value is as follows:
0 internal clock is used
1 external clock is used, clock status is "locked"
2 external clock is used, clock status is "not locked", which may indicate external clock failure and that the
transmitted data may not be reliable.
3 unknown clock is used

smoothingindicator

This field provides the GNSS Divergence-free Smoothing Indicator. The interpretation of the value is as follows:
1 Divergence-free smoothing is used
0 Other type of smoothing is used

smoothinginterval

The GNSS Smoothing Interval is the integration period over which the pseudorange code phase measurements are
averaged using carrier phase information. Divergence-free smoothing may be continuous over the entire period for
which the satellite is visible. A value of zero indicates no smoothing is used.

See table "smoothinglnterval value to Smoothing Interval relation" below.

smoothinglinterval value to Smoothing Interval relation

smoothinginterval Smoothing Interval
value
000 (0) No smoothing
001 (1) <30s
010 (2) 30-60s
011 (3) 1-2 min
100 (4) 2-4 min
101 (5) 4-8 min
110 (6) >8 min
111 (7) Unlimited smoothing interval

- GNSS-RTK-AuxiliaryStationData

The |IE GNSS-RTK-AuxiliaryStationData is used by the location server to provide the coordinates of the antenna
reference point (ARP) of Auxiliary Reference Stations, relative to the coordinates provided in |E
GNSS-RTK-ReferenceStationInfo. The reference station provided in |E GNSS-RTK-ReferenceStationlnfo is the Master
Reference Station. Therefore, one Master Reference Station with its associated Auxiliary Stationsisused in asingle
Provide Assistance Data message.

The parameters provided in |E GNSS-RTK-AuxiliaryStationData are used as specified for message type 1014 in [30].

-- ASNLSTART
GN\SS- RTK- Auxi | i aryStati onData-r15 :: = SEQUENCE {
net wor kl D-r 15 GNSS- Net wor kil D-r 15,
subNet wor kI D-r 15 GNSS- SubNet wor kIl D-r 15 OPTI ONAL, -- Need ON
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mast er-referenceStationl D-r15 GNSS- Ref erenceSt ati onl D-r 15,

auxiliaryStationList-ri5 Auxi | i aryStationLi st-r15,
}
Auxi | i aryStationList-r15 ::= SEQUENCE (SIZE (1..32)) OF AuxiliaryStationEl enent-r15
Auxi | i aryStati onEl enent-r15 :: = SEQUENCE {
aux-referenceStationl D-r15 GNSS- Ref erenceSt ati onl D-r 15,
aux-master-delta-|atitude-ri15 | NTEGER (-524288. .524287),
aux- mast er - del t a- | ongi t ude-r 15 | NTEGER (-1048576. .1048575) ,
aux- mast er - del t a- hei ght -r 15 | NTEGER (-4194304. .4194303),
aux- ARP-unc-r 15 Aux- ARP- Unc-r 15 CPTI ONAL, -- Need ON
}
Aux- ARP- Unc-r 15 ::= SEQUENCE {
hori zont al Uncertai nty-r15 I NTEGER (0. .255),
hori zont al Confi dence-r 15 | NTEGER (0. . 100),
vertical Uncertainty-r15 | NTEGER (0. . 255) OPTI ONAL, -- Need ON
verti cal Confi dence-r15 I NTEGER (0. .100) OPTI ONAL, -- Need ON
}
-- ASNLISTOP
GNSS-RTK-AuxiliaryStationData field descriptions
networklD

This field defines the network and the source of the particular set of reference stations and their observation
information. The RTK service provider should ensure that the networkID is unique in the region serviced. The
networkID indicates an area and its reference stations where the service providers will provide a homogenous solution
with levelled integer ambiguities between its reference stations. In general, the area indicated by networkID will
comprise one subnetwork with a unique subNetworkID.

subNetworkID

This field identifies the subnetwork of a network identified by networkID. In general the area indicated by networkiD
will consist of one subnetwork. The subNetworkID indicates the actual solution number of integer ambiguity level. If
one network has only one subnetwork, this indicates that an ambiguity level throughout the whole network is
established.

master-referenceStationID
This field identifies the Master Reference Station.

aux-referenceStationID
This field identifies the Auxiliary Reference Station.

aux-master-delta-latitude

This field provides the delta value in latitude of Antenna Reference Point of "Auxiliary Reference Station minus Master
Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF system as
used in IE GNSS-RTK-ReferenceStationInfo.

Scale factor 25x10 degrees; range +13.1071 degrees.

aux-master-delta-longitude

This field provides the delta value in longitude of Antenna Reference Point of "Auxiliary Reference Station minus
Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same ECEF
system as used in IE GNSS-RTK-ReferenceStationinfo.

Scale factor 25x106 degrees; range +26.2142 degrees.

aux-master-delta-height

This field provides the delta value in ellipsoidal height of Antenna Reference Point of "Auxiliary Reference Station
minus Master Reference Station" in geographical coordinates based on GRS80 ellipsoid parameters for the same
ECEF system as used in IE GNSS-RTK-ReferenceStationInfo.

Scale factor 1 millimetre; range #4194.303 m.

aux-ARP-unc
This field specifies the uncertainty of the auxiliary station ARP coordinates and comprise the following fields:

- horizontalUncertainty indicates the horizontal uncertainty of the ARP latitude/longitude. The
'horizontalUncertainty' corresponds to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and
'horizontalConfidence' corresponds to confidence as defined in TS 23.032 [15].

- verticalUncertainty indicates the vertical uncertainty of the ARP altitude. The 'verticalUncertainty' corresponds
to the encoded high accuracy uncertainty as defined in TS 23.032 [15] and 'verticalConfidence' corresponds to
confidence as defined in TS 23.032 [15].
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GNSS-SSR-CorrectionPoints

The |IE GNSS-SSR-CorrectionPoints is used by the location server to provide alist of correction point coordinates or an
array of correction points ("grid") for which the GNSS-SSR-GriddedCorrection are valid.

-- ASNISTART

GNSS- SSR- Cor r ect i onPoi nts-r 16 :
correcti onPoi nt Setl D-r 16
correcti onPoi nts-r16

listOf CorrectionPoints-rl16
arrayO Correcti onPoi nts-r16

: = SEQUENCE {

| NTEGER (0. .16383),

CHO CE {
GNSS- SSR- Li st Of Cor r ect i onPoi nt s-r 16,
GNSS- SSR- Arrayf Cor recti onPoi nts-r 16

b
}
GNSS- SSR- Li st Of Correcti onPoi nts-r16 ::= SEQUENCE {
ref erencePoi nt Lati t ude-r 16 | NTEGER (-16384..16383),

ref erencePoi nt Longi t ude-r 16 | NTEGER (-32768. .32767),
rel ativelLocati onsList-r16 SEQUENCE (SI ZE (0..63)) OF Rel ativelocati onEl enent -r 16,

}

Rel ati veLocati onEl enent-r 16 :
del talLatitude-r16
del t aLongi t ude-r 16

: = SEQUENCE {
| NTEGER (-512..511),
| NTEGER (- 1024. .1023),

}

GN\SS- SSR- Arrayf Correcti onPoi nts-r16
ref erencePoi nt Lati t ude-r 16
r ef er encePoi nt Longi t ude-r 16
nunber O St epsLati t ude-r 16
nunber O St epsLongi t ude-r 16
stepOf Lati tude-r16
st epOF Longi t ude-r 16
bi t maskOf Gri ds-r 16

:: =SEQUENCE {
| NTEGER (-16384..16383),
I NTEGER (-32768. .32767),
I NTEGER (0. .63),
| NTEGER (0. . 63),
I NTEGER (1..511),
I NTEGER (1..1023),
BI T STRING (Sl ZE( 64))

OPTI ONAL, -- Need OP

}
-- ASNISTOP

GNSS-SSR-CorrectionPoints field descriptions

correctionPointSetID
This field provides the ID of the Atmospheric Correction Point set. It is a regionally unique arbitrary number that is
used by the UE to ensure that the atmospheric corrections are being applied to the correct set of points.

referencePointLatitude
This field specifies the latitude for the reference point, expressed in the range of -90° , +90°, coded as a number
between -2'4 and 2!4-1, coded in 2's complement binary on 15 bits. The relation between the latitude X in the range
[-90°, 90°] and the coded number N is:

214J

X
where \_XJ denotes the greatest integer less than or equal to x (floor operator).

N=|—
90°
For the listOfCorrectionPoints, the reference point defines the 15t correction point location.
For the arrayOfCorrectionPoints, the reference point defines the northwest corner of the correction point array.

referencePointLongitude
This field specifies the longitude for the reference point, expressed in the range -180°, +180°, coded as a number
between -21° and 2%%-1, coded in 2's complement binary on 16 bits. The relation between the longitude X in the range
[-180°, 180°) and the coded number N is:

N = L X zlsJ

180°

For the listOfCorrectionPoints, the reference point defines the 1t correction point location.
For the arrayOfCorrectionPaints, the reference point defines the northwest corner of the correction point array.

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 180 ETSI TS 137 355 V18.2.0 (2024-08)

GNSS-SSR-CorrectionPoints field descriptions

relativeLocationsList
This field specifies the 2™, 37, ..., 64™ correction point location.

deltaLatitude

This field specifies the delta value in latitude of this correction point location relative to the previous point on the list or
the reference point in the case of the first additional point, defined as "correction point location" minus "previous
correction point location" in units of 0.01 degrees.

deltaLongitude

This field specifies the delta value in longitude of this correction point location relative to the previous point on the list
or the reference point in the case of the first additional point, defined as "correction point location" minus "previous
correction point location" in units of 0.01 degrees.

numberOfStepsLatitude, numberOfStepsLongitude
These fields specify the number of steps for latitude and longitude direction respectively.

stepOfLatitude, stepOfLongitude
These fields specify the spacing of the correction points for latitude and longitude respectively. The unit and scale
factor is 0.01 degrees.

bitmaskOfGrids

This field specifies the availability of correction data at the correction points in the array. If a specific bit is enabled (set
to '1"), the correction is available. Only the first (numberOfStepsLatitude + 1)x(numberOfStepsLongitude + 1) bits are
used, the remainder are set to '0'. Starting with the northwest corner of the array (top left on a north oriented map) the
correction points are enumerated with row precedence — first row west to east, second row west to east, until last row
west to east — ending with the southeast corner of the array. If the field is omitted all correction points are used and
none omitted.

— GNSS-Integrity-ServiceParameters

The |E GNSS Integrity-ServiceParametersis used by the location server to provide the range of Integrity Risk (IR) for
which the GNSS integrity assistance data are valid.

-- ASNLISTART
GNSS- | ntegrity-Servi ceParaneters-r17 ::= SEQUENCE {

irMni mumr17 | NTEGER (0. . 255),

i rMaxi mumr17 I NTEGER (0. .255),
}
-- ASNLISTOP

GNSS-Integrity-ServiceParameters field descriptions
irMinimum

This field specifies the Minimum Integrity Risk (IR) which is the minimum IR for which the error bounds provided in the
IEs SSR-IntegrityOrbitBounds, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-
IntegrityPhaseBiasBounds, STEC-IntegrityErrorBounds, and TropoDelayintegrityErrorBounds are valid.

The IR is calculated by P = 107%%4" where n is the value of irMinimum and the range is 1012 to 1.

irMaximum

This field specifies the Maximum Integrity Risk (IR) which is the maximum IR for which the error bounds provided in
the IEs SSR-IntegrityOrbitBounds, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-
IntegrityPhaseBiasBounds, STEC-IntegrityErrorBounds, and TropoDelayintegrityErrorBounds are valid.

The IR is calculated by P = 10~%%4" where n is the value of irMaximum and the range is 101°2 to 1.

- GNSS-Integrity-ServiceAlert

The |E GNSS Integrity-ServiceAlert is used by the location server to indicate whether the corresponding assistance data
can be used for integrity related applications.

-- ASNLISTART
G\SS- I ntegrity-ServiceAl ert-rl17 ::= SEQUENCE {
i onospher eDoNot Use-r 17 BOOLEAN,
t ropospher eDoNot Use-r 17 BOOLEAN,
}
-- ASNLISTOP
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GNSS-Integrity-ServiceAlert field descriptions

ionosphereDoNotUse
This field indicates whether the ionospheric corrections in IE GNSS-SSR-STEC-Correction can be used for integrity

related applications (FALSE) or not (TRUE).

troposphereDoNotUse
This field indicates whether the tropospheric corrections in IE GNSS-SSR-GriddedCorrection can be used for integrity

related applications (FALSE) or not (TRUE).

GNSS-LOS-NLOS-GridPoints

The |IE GNSS-LOS-NLOS-GridPoints is used by the location server to provide alist of grid point coordinates or an array
of correction points ("grid") for which specific assistance data can be provided.

-- ASNISTART

GNSS- LOS- NLCS- Gri dPoi nts-r18 :
gri dPoi nt sSet| D-r18
hori zont al Gi dPoi nts-r 18

: = SEQUENCE {

| NTEGER (0. .16383),
Arraydf G i dPoi nt s-r 18,

referenceAl titudeFine-ri18 I NTEGER (0. .9) OPTI ONAL, -- Need OP
vertical Gi dPoints-r18 Vertical GidPoints-r18 OPTI ONAL, -- Cond 3D
}
Arraytf Gri dPoi nts-r18 ::= SEQUENCE {
ref erencePoi nt Latitude-r18 | NTEGER (-16777216.. 16777215),
ref erencePoi nt Longi t ude-r 18 | NTEGER (-33554432.. 33554431),
nurmber O St epsSout h-r 18 I NTEGER (0.. 255),
nunber O St epsEast -r 18 I NTEGER (0.. 255),
st epSout h-r 18 Spati al Del t a-r 18,
st epEast-r18 Spati al Del t a-r 18,
bi t maskOf Gri ds-r 18 CHO CE {
bog16-r18 BI T STRI NG (SI ZE(16)),
bog64-r18 BI T STRI NG (SI ZE(64)),
bog256-r18 BI T STRI NG (Sl ZE(256)),
y OPTIONAL, -- Need CP
}
Vertical GidPoints-r18 ::=SEQUENCE {
referenceAl titudeCoarse-r18 I NTEGER (- 50..900),
nunber O St epsDown-r 18 I NTEGER (1..3),
st epDown-r 18 Spati al Del t a-r 18,
upper Val i dityDel taAl titude-r18 Spatial Delta-r18 OPTI ONAL, -- Need OP
| owerValidityDeltaAltitude-r18 SpatialDelta-r18 OPTI ONAL, -- Need OP
}
Spatial Del ta-r18 ::= ENUMERATED {nl1, n2, n3, n4, n5, nl0, n20, n50, n100}
-- ASNLISTOP
Conditional presence Explanation

3D This field is

mandatory present if a 3D grid is provided; otherwise it is absent.
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GNSS-LOS-NLOS-GridPoints field descriptions

gridPointsSetID

This field provides the ID of the spatial grid point set. It is a regionally unique arbitrary number that is used by the UE
to ensure that provided assistance data associated to a spatial grid point set is being applied to the correct set of
points.

The grid point set ID identifies a grid defined by a reference point corresponding to the northwest corner (of the upper
layer in case of a 3D grid), where the rest of the grid is defined by a number of steps and step lengths in the south,
east (down in case of a 3D grid). The grid is valid within the horizontal perimeter of the grid and between an upper and
lower validity altitude, where the upper validity altitude is (referenceAltitudeFine + 10* referenceAltitudeCoarse +
upperValidityDeltaAltitude), and the lower validity altitude is (referenceAltitudeFine + 10* referenceAltitudeCoarse —
numberOfStepsDown*stepDown — lowerValidityDeltaAltitude).

referencePointLatitude
This field specifies the latitude for the reference point, expressed in the range of -90° , +90°, coded as a number
between -224 and 224-1, coded in 2's complement binary on 25 bits. The relation between the latitude X in the range
[-90°, 90°] and the coded number N is:

N = |52
where LXJ denotes the greatest integer less than or equal to x (floor operator).

The reference point defines the northwest corner of the grid point array.

referencePointLongitude
This field specifies the longitude for the reference point, expressed in the range -180°, +180°, coded as a number
between -225 and 2%°-1, coded in 2's complement binary on 26 bits. The relation between the longitude X in the range
[-180°, 180°) and the coded number N is:

N =552
The reference point defines the northwest corner of the grid point array.

numberOfStepsSouth, numberOfStepsEast, numberOfStepsDown
These fields specify the number of steps for south, east and down direction respectively.

stepSouth, stepEast, stepDown
These fields specify the spacing of the grid points for south, east and down respectively. Enumerated values n1, n2,
n3, n4, n5, n10, n20, n50, n100 correspond to 1, 2, 3, 4, 5, 10, 20, 50, 100 meters, respectively.

bitmaskOfGrids

This field specifies the availability of grid data at the horizontal grid points in the array and applies to all altitude layers
of the grid. If a specific bit is enabled (set to '1"), the grid is available. Only the first
(numberOfStepsSouth+1)x(numberOfStepsEast+1) bits are used, the remainder are set to '0". Starting with the
northwest corner of the array (top left on a north oriented map) the grid points are enumerated with row precedence —
first row west to east, second row west to east, until last row west to east — ending with the southeast corner of the
array. If the field is omitted all grid points are used and none omitted.

referenceAltitudeFine

If this field is present and

- the field referenceAltitudeCoarse is also present, it provides the fine resolution of the 3D grid altitude of the upmost
layer, or

- the field referenceAltitudeCoarse is absent, it provides the altitude above ground level of the 2D grid,

with a scale factor of 1m.

If the field is absent, the default value is Om.

referenceAltitudeCoarse
This field is present if a 3D grid is provided and specifies the coarse altitude, scale factor 10m, of the upmost layer of
the grid relative to the WGS84 ellipsoid. If this field is absent, a 2D grid is provided, valid for ground level.

upperValidityDeltaAltitude

This field, if present, specifies the upper validity altitude relative to the grid upper layer altitude. Enumerated values n1,
n2, n3, n4, n5, n10, n20, n50, n100 correspond to 1, 2, 3, 4, 5, 10, 20, 50, 100 meters, respectively. If the field is
absent, the default value is Om.

lowerValidityDeltaAltitude

This field, if present, specifies the lower validity altitude relative to the lowest grid layer altitude. Enumerated values
nl, n2, n3, n4, n5, n10, n20, n50, n100 correspond to 1, 2, 3, 4, 5, 10, 20, 50, 100 meters, respectively. If the field is
absent, the default value is Om.

- GNSS-SSR-IOD-Update

The |E GNSS-SSR-10D-Update is used to indicate the Issue of Data (I0OD) values of other |Esthat are infrequently
updated. The IEs with a matching 10D are linked and valid while the GNSS-SSR-10D-Update is valid, i.e. during the
GNSS SSR-10D-Update and ssrUpdatel nterval and with respect to the iod-ssr.

-- ASN1ISTART

GNSS- SSR- | OD- Updat e-r 18 :: = SEQUENCE {
epochTi me-r 18 GN\SS- Syst enfli e,
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ssrUpdat el nterval -r 18 I NTEGER (0. . 15),
i od-ssr-r18 | NTEGER (0. . 15),
i od- ssr- PCVResi dual s-r18 | NTEGER (0. .64),
}
-- ASNISTOP

GNSS-SSR-10D-Update field descriptions

epochTime
This field specifies the epoch time of validity of the information elements referenced via 10D values from this IE. The
gnss-TimelD in GNSS-SystemTime shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdateinterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

iod-ssr-PCVResiduals
This field specifies the Issue of Data for the SSR Satellite PCV Residuals that is valid while the GNSS-SSR-I0OD-
Update is valid.

- GNSS-TimeModelList

The lE GNSS-TimeModelList is used by the location server to provide the GNSS-GNSS system time offset between the
GNSS system time indicated by |IE GNSS-ID in |[E GNSS-GenericAssi stDataElement to the GNSS system time
indicated by 1E gnss-TO-ID. Several GNSS-TimeModel Element |1Es can be included with different gnss-TO-1D fields.
The location server should provide a GNSS-TimeModelList for the same GNSS-ID as the gnss-TimelD in |[E GNSS
SystemTime in GNSS-ReferenceTime assistance. If the location server does not provide a GNSS-TimeModelList for the
same GNSSID asthe gnss-Timel D in |E GNSS SystemTime in GNSS-ReferenceTime assistance the target device
assumes tAl and tA2 are equal to zero.

-- ASNLISTART
GNSS- Ti meMbdel Li st ::= SEQUENCE (SIZE (1..15)) OF GNSS-Ti neMbdel El enent
GN\SS- Ti reModel El enent :: = SEQUENCE {
gnss- Ti meMbdel Ref Ti me I NTEGER (0. .65535),
t AO | NTEGER (- 67108864..67108863),
t Al | NTEGER (- 4096. . 4095) OPTIONAL, -- Need ON
t A2 | NTEGER (- 64. .63) OPTI ONAL, -- Need ON
gnss-TO- | D | NTEGER (1..15),
weekNunmber | NTEGER (0. .8191) OPTI ONAL, -- Need ON
del taT | NTEGER (- 128..127) OPTIONAL,  -- Need ON
}
-- ASNISTOP

GNSS-TimeModelElement field descriptions

gnss-TimeModelRefTime

This field specifies the reference time of week for GNSS-TimeModelElement and it is given in GNSS specific system
time.

Scale factor 24 seconds.

tAO
This field specifies the bias coefficient of the GNSS-TimeModelElement.
Scale factor 23 seconds.

tAl
This field specifies the drift coefficient of the GNSS-TimeModelElement.
Scale factor of 2-5! seconds/second.

tA2
This field specifies the drift rate correction coefficient of the GNSS-TimeModelElement.
Scale factor of 258 seconds/second?.
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GNSS-TimeModelElement field descriptions

gnss-TO-ID

This field specifies the GNSS system time of the GNSS for which the GNSS-TimeModelElement is applicable. GNSS-
TimeModelElement contains parameters to convert GNSS system time from the system indicated by GNSS-ID to
GNSS system time indicated by gnss-TO-ID. The conversion is defined in [4,5,6]. See table of gnss-TO-ID to
Indication relation below. NOTE.

weekNumber

This field specifies the reference week of the GNSS-TimeModelElement given in GNSS specific system time. The
location server should include this field, if tA1 or tA2 is included.

Scale factor 1 week.

deltaT

This field specifies the integer number of seconds of the GNSS-GNSS time offset provided in the GNSS-
TimeModelElement.

Scale factor 1 second.

gnss-TO-ID to Indication relation

Value of gnss-TO-ID Indication
GPS

Galileo

QZSS
GLONASS
BDS

NavIC

5 reserved

O |IWIN]|F-

7-

[y

NOTE: Thetime relationship between the system time indicated by GNSS-ID and system time indicated by
gnss-TO-1D is given by the following equation:

tenss = te - ( Aocero + Ascero (te - tecto + 604800 (WN - WNeero)) + Azsero (te - tecto +
604800 (WN - WNgeT0))?)

where

tenss is the system time of week for the GNSS indicated by gnss-TO-ID.

te is the system time of week for the GNSS indicated by GNSS-ID.

WN is the week number of the GNSS system time indicated by GNSS-ID corresponding to the te.

teeTo is the system time of week for the time model datain the GNSS time indicated by GNSS-ID
and given by the gnss-TimeModel RefTime field.

WNegero isthe week number for the time model datain the GNSS time indicated by GNSS 1D
corresponding to the teero and given by the weekNumber field.

Aoceto  isgiven by the tAO field.

Aiceto  isgiven by thetAl field.

Azccto  isgiven by thetA2 field.

If the tAl and tA2 are not included in the GNSS-TimeModel Element, the target device assumes Aicero and
Aocero are equal to zero.

The GNSS system timesin the |E GNSS-TimeModel List and used in the equation above are al givenin
Time of Week (TOW) and Week Number (WN) in the indicted GNSS specific system time. For
conversion between TOW/WN and Day Number/Time of Day (gnss-DayNumber/gnss-TimeOfDay) a
GNSS week consists of 7 days since the origin of the particular GNSS System time (with the week
number count starting at 0), and a day consists of 86400 seconds.

- GNSS-DifferentialCorrections

The |E GNSS-Differential Corrections is used by the location server to provide differential GNSS correctionsto the
target device for a specific GNSS. Differential corrections can be provided for up to 3 signals per GNSS.

-- ASNISTART

G\SS-Di fferential Corrections ::= SEQUENCE {
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dgnss- Ref Ti ne | NTEGER (0. . 3599),
dgnss- SgnTypelLi st DGNSS- SgnTypeli st
}
DGNSS- SgnTypelLi st ::= SEQUENCE (Sl ZE (1..3)) OF DGNSS- SgnTypeEl enment
DGNSS- SgnTypeEl enent :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- St at usHeal t h I NTEGER (0..7),
dgnss- Sat Li st DGNSS- Sat Li st
}
DGNSS- Sat Li st ::= SEQUENCE (S| ZE (1..64)) OF DGNSS- CorrectionsEl enent
DGNSS- Correct i onsEl enent ::= SEQUENCE {
svl D SV-1D,
i od BI T STRING (Sl ZE(11)),
udr e I NTEGER (0. . 3),
pseudoRangeCor I NTEGER (-2047..2047),
r angeRat eCor I NTEGER (-127..127),
udr eGr owt hRat e I NTEGER (0..7) OPTI ONAL, -- Need ON
udreVal i di tyTi me I NTEGER (0..7) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-DifferentialCorrections field descriptions

dgnss-RefTime

This field specifies the time for which the DGNSS corrections are valid, modulo 1 hour. dgnss-RefTime is given in
GNSS specific system time.

Scale factor 1-second.

dgnss-SgnTypelList
This list includes differential correction data for different GNSS signal types, identified by GNSS-SignallD.

gnss-StatusHealth

This field specifies the status of the differential corrections. The values of this field and their respective meanings are
defined as in table gnss-StatusHealth Value to Indication relation below.

The first six values in this field indicate valid differential corrections. When using the values described below, the
"UDRE Scale Factor" value is applied to the UDRE values contained in the element. The purpose is to indicate an
estimate in the amount of error in the corrections.

The value "110" indicates that the source of the differential corrections (e.g., reference station or external DGNSS
network) is currently not being monitored. The value "111" indicates that the corrections provided by the source are
invalid, as judged by the source.

dgnss-SatList
This list includes differential correction data for different GNSS satellites, identified by SV-ID.

iod
This field specifies the Issue of Data field which contains the identity for the GNSS-NavigationModel.

udre

This field provides an estimate of the uncertainty (1-c) in the corrections for the particular satellite. The value in this
field shall be multiplied by the UDRE Scale Factor in the gnss-StatusHealth field to determine the final UDRE estimate
for the particular satellite. The meanings of the values for this field are shown in the table udre Value to Indication
relation below.

pseudoRangeCor

This field specifies the correction to the pseudorange for the particular satellite at dgnss-RefTime, to. The value of this
field is given in metres and the scale factor is 0.32 metres in the range of +655.04 metres. The method of calculating
this field is described in [11].

If the location server has received a request for GNSS assistance data from a target device which included a request
for the GNSS Navigation Model and DGNSS, the location server determines, for each satellite, if the navigation model
stored by the target device is still suitable for use with DGNSS corrections and if so and if DGNSS corrections are
supported the location server should send DGNSS corrections without including the GNSS Navigation Model.

The iod value sent for a satellite shall always be the 10D value that corresponds to the navigation model for which the
pseudo-range corrections are applicable.

The target device shall only use the pseudoRangeCor value when the 10D value received matches its available
navigation model.

Pseudo-range corrections are provided with respect to GNSS specific geodetic datum (e.g., PZ-90.02 if GNSS-ID
indicates GLONASS).

Scale factor 0.32 metres.
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GNSS-DifferentialCorrections field descriptions

rangeRateCor
This field specifies the rate-of-change of the pseudorange correction for the particular satellite, using the satellite
ephemeris and clock corrections identified by the iod field. The value of this field is given in metres per second and the
resolution is 0.032 metres/second in the range of £4.064 metres/second. For some time t1 > to, the corrections for iod
are estimated by

PRC(t1, IOD) = PRC(to, IOD) + RRC(to,IOD)-(t1 - to),
and the target device uses this to correct the pseudorange it measures at t1, PRm(t1,10D), by

PR(t1, IOD) = PRm(t1, IOD) + PRC(t1, IOD) .
The location server always sends the RRC value that corresponds to the PRC value that it sends. The target device
shall only use the RRC value when the iod value received matches its available navigation model.
Scale factor 0.032 metres/second.

udreGrowthRate

This field provides an estimate of the growth rate of uncertainty (1-c) in the corrections for the particular satellite

identified by SV-ID. The estimated UDRE at time value specified in the udreValidityTime t: is calculated as follows:
UDRE(to+t1) = UDRE(to) x udreGrowthRate ,

where to is the DGNSS Reference Time dgnss-RefTime for which the corrections are valid, t1 is the udreValidityTime

field, UDRE(to) is the value of the udre field, and udreGrowthRate field is the factor as shown in the table Value of

udreGrowthRate to Indication relation below.

udreValidityTime
This field specifies the time when the udreGrowthRate field applies and is included if udreGrowthRate is included. The
meaning of the values for this field is as shown in the table Value of udreValidityTime to Indication relation below.

gnhss-StatusHealth Value to Indication relation

gnss- Indication
StatusHealth
Value
000 UDRE Scale Factor=1.0
001 UDRE Scale Factor = 0.75
010 UDRE Scale Factor = 0.5
011 UDRE Scale Factor = 0.3
100 UDRE Scale Factor = 0.2
101 UDRE Scale Factor = 0.1
110 Reference Station Transmission Not Monitored
111 Data is invalid - disregard

udre Value to Indication relation

udre Value Indication
00 UDRE<1.0m
01 1.0m<UDRE<4.0m
10 40m<UDRE<8.0m
11 8.0 m < UDRE

Value of udreGrowthRate to Indication relation

Value of Indication
udreGrowthRate
000 1.5
001 2
010 4
011 6
100 8
101 10
110 12
111 16

Value of udreValidityTime to Indication relation

Value of Indication
udreValidityTime | [seconds]
000 20
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001 40
010 80
011 160
100 320
101 640
110 1280
111 2560

- GNSS-NavigationModel

ETSI TS 137 355 V18.2.0 (2024-08)

The |IE GNSS-NavigationModel is used by the location server to provide precise navigation data to the GNSS capable
target device. In response to a request from atarget device for GNSS Assistance Data, the location server determines
whether to send the navigation model for a particular satellite to atarget device based upon factors like the T-Toe limit
specified by the target device and any request from the target device for DGNSS (see also GNSS-

Differential Corrections). GNSS Orbit Model can be given in Keplerian parameters or as state vector in Earth-Centered
Earth-Fixed coordinates, dependent on the GNSS-ID and the target device capabilities. The meaning of these parameters
isdefined in relevant ICDs of the particular GNSS and GNSS specific interpretations apply. For example, GPS and
QZSS use the same model parameters but some parameters have a different interpretation [7].

-- ASNLISTART

GNSS- Navi gat i onModel :: = SEQUENCE {
nonBr oadcast | ndFl ag I NTEGER (0. .1),
gnss-Satel | iteli st GN\SS- NavModel Satel |iteLi st,

}

GNSS- NavModel Satel liteList ::= SEQUENCE (S| ZE(1..64)) OF GNSS-NavModel Satel | iteEl ement

GN\SS- NavModel Satel |iteEl enment ::= SEQUENCE {
svl D SV-1D,
svHeal t h BIT STRI NG (SI ZE(8)),
i od BI T STRING (S| ZE(11)),
gnss- Cl ockModel GN\SS- C ockModel ,
gnss- O bi t Model GNSS- O bi t Model ,
[[ svHeal thExt-v1240 BI T STRING (S| ZE(4)) OPTI ONAL -~ Need ON
1]

}

GN\SS- C ockModel ::= CHO CE {
st andar dCl ockModel Li st St andar dCl ockModel Li st, -- Model -1
nav- Cl ockModel NAV- Cl ockModel , -- Model -2
cnav- Cl ockModel CNAV- Cl ockModel , -- Model -3
gl onass- Cl ockModel GLONASS- Cl ockModel , -- Model -4
sbas- Cl ockModel SBAS- Cl ockModel , -- Model -5
bds- O ockModel - 12 BDS- O ockModel - r 12, -~ Model -6
bds- C ockMddel 2-r 16 BDS- C ockMbdel 2-r 16, -- Model -7
navi c- Cl ockModel - r 16 Navl C- O ockMbdel -1 16 -- Model -8

}

GNSS- O bi t Model ::= CHO CE {
kepl eri anSet NavMbdel Kepl eri anSet , -- Model -1
nav- Kepl eri anSet NavMbdel NAV- Kepl eri anSet , -- Model -2
cnav- Kepl eri anSet NavModel CNAV- Kepl eri anSet , -- Model -3
gl onass- ECEF NavModel - GLONASS- ECEF, -- Model -4
sbas- ECEF NavMbdel - SBAS- ECEF, -- Model -5
bds- Kepl eri anSet -r 12 NavModel - BDS- Kepl eri anSet -r12, -- Model -6
bds- Kepl eri anSet 2-r 16 NavModel - BDS- Kepl eri anSet 2-r 16, -- Mdel -7
navi c- Kepl eri anSet-r16 NavMbdel - Navl C- Kepl eri anSet-r16 -- Mbdel -8

}

-- ASNLISTOP
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GNSS-NavigationModel field descriptions

nonBroadcastindFlag

This field indicates if the GNSS-NavigationModel elements are not derived from satellite broadcast data or are given in
a format not native to the GNSS. A value of 0 means the GNSS-NavigationModel data elements correspond to GNSS
satellite broadcasted data; a value of 1 means the GNSS-NavigationModel data elements are not derived from
satellite broadcast.

gnss-SatelliteList
This list provides ephemeris and clock corrections for GNSS satellites indicated by SV-ID.

svHealth
This field specifies the satellite's current health. The health values are GNSS system specific. The interpretation of
svHealth depends on the GNSS-ID and is as shown in table GNSS to svHealth Bit String(8) relation below.

iod

This field specifies the Issue of Data and contains the identity for GNSS Navigation Model.

In the case of broadcasted GPS NAV ephemeris, the iod contains the IODC as described in [4].

In the case of broadcasted Modernized GPS ephemeris, the iod contains the 11-bit parameter toe as defined in [4,
Table 30-1] [6, Table 3.5-1].

In the case of broadcasted SBAS ephemeris, the iod contains the 8 bits Issue of Data as defined in [10] Message
Type 9.

In the case of broadcasted QZSS QZS-L1 ephemeris, the iod contains the IODC as described in [7].

In the case of broadcasted QZSS QZS-L1C/L2C/L5 ephemeris, the iod contains the 11-bit parameter toe as defined in
[7].

In the case of broadcasted GLONASS ephemeris, the iod contains the parameter t» as defined in [9].

In the case of broadcasted Galileo ephemeris, the iod contains the 10D index as described in [8].

In the case of broadcasted BDS B1I/B3l ephemeris, the iod contains 11 MSB bits of the toe as defined in [23], [50].

In the case of broadcasted BDS B1C/B2a ephemeris, the iod contains the IODC as described in [39], [49].

In the case of broadcasted NavIC ephemeris, the iod contains 11 MSB bits of the toe as defined in [38].

The interpretation of iod depends on the GNSS-ID and is as shown in table GNSS to iod Bit String(11) relation below.

svHealthExt

This field specifies the satellite's additional current health. The health values are GNSS system specific. The
interpretation of svHealthExt depends on the GNSS-ID and is as shown in table GNSS to svHealthExt Bit String(4)
relation below.

GNSS to svHealth Bit String(8) relation

GNSS svHealth Bit String(8)
Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB) (LSB)
GPS SV Health [4] ] 0
L1/CA® (reserved) | (reserved)
Modernized L1C Health L1 Health L2 Health L5 Health ‘0’ ‘0’ ‘0’ ‘0’
GPS® [6] [4,5] [4,5] [4,5] (reserved) | (reserved) | (reserved) | (reserved)
SBAS® Ranging Corrections Integrity ‘0" ‘0" ‘0" ‘0" ‘0"
On (0),0ff(1) | On(0),0ff(1) | On(0),Off( | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[10] [10] 1[10]
QzSs® SV Health [7] ‘0’ ‘0’
QZS-L1 (reserved) | (reserved)
Qzss® L1C Health L1 Health L2 Health | L5 Health ‘0’ 0’ 0’ ‘0’
QZSs- [7] [7] [7] [7] (reserved) | (reserved) | (reserved) | (reserved)
L1C/L2C/L5
GLONASS B. (MSB) Fr[9, Table 4.4] (] 0 (]
[9, page 30] (reserved) | (reserved) | (reserved)
Galileo Eb5a Data E5b Data E1-B Data E5a Signal Health ‘0" '0' 0
[8, clause Validity Validity Validity Status (reserved) | (reserved) | (reserved)
5.1.9.3] Status Status Status
BDS® B1lI B1l Health B3I Health 0 0" 0" 0 0 0"
[23] (SatH1) [23], | (SatH1) [23], | (reserved) | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[50] [50]
BDS™ B1C Sat Clock B1C Health B2a 0" 0" 0’ 0’ 0"
[39]/B2a [49] Health [39], [39], [49] Health (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
[49] [39],[49]
NavIC L5 health ‘0’ ‘0’ ‘0’ ‘0’ ‘0’ ‘0’ ‘0’
(reserved) (reserved) | (reserved) | (reserved) | (reserved) | (reserved) | (reserved)
Note 1: If GNSS-ID indicates 'gps', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 2: If GNSS-ID indicates 'gps', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
If a certain signal is not supported on the satellite indicated by SV-ID, the corresponding health bit shall be set to '1'
(i.e., signal can not be used).
Note 3: svHealth, in the case that GNSS-ID indicates 'sbas', includes the 5 LSBs of the Health included in GEO Almanac
Message Parameters (Type 17) [10].
Note 4: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-2 is included, this interpretation of svHealth applies.
Note 5: If GNSS-ID indicates 'gzss', and GNSS Orbit Model-3 is included, this interpretation of svHealth applies.
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Note 6: If GNSS-ID indicates 'bds', and GNSS Orbit Model-6 is included, this interpretation of svHealth applies.
Note 7: If GNSS-ID indicates 'bds', and GNSS Orbit Model-7 is included, this interpretation of svHealth applies.
GNSS to iod Bit String(11) relation
iod Bit String(11)
GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8 Bit 9 Bit 10 Bit 11
(MSB) (LSB)
GPS L1/CA ‘0’ Issue of Data, Clock [4]
Modernized toe (S€CONS, Scale factor 300, range 0 — 604500) [4,5,6]
GPS
SBAS 0 o [ o ] Issue of Data ([10], Message Type 9)
QZSS QZS-L1 ‘0’ Issue of Data, Clock [7]
QZSSs toe (SECONdS, Scale factor 300, range 0 — 604500) [7]
QZSs-
L1C/L2C/L5
GLONASS [ o [ 0o [ o ] t, (minutes, scale factor 15) [9]
Galileo I/INAV ‘0 I0Dnav [8]
BDS B1I/B3I 11 MSB bits of t,. (seconds, scale factor 512, range 0 — 604672) [23], [50]
BDS B1C/B2a 0] Issue of Data, Clock [39], [49]
NavIC 11 MSB bits of t, (seconds, scale factor 512) [38]
GNSS to svHealthExt Bit String(4) relation
svHealthExt Bit String(4)
GNSS Bit 1 Bit 2 Bit 3 Bit 4
(MSB) (LSB)
Galileo [8, clause E5b Signal Health Status E1-B Signal Health Status
5.1.9.3]
- StandardClockModelList
-- ASNLISTART

St andar dd ockModel Li st

St andar dd ockModel El enent

st anCl ockToc
st and ockAF2
st anCl ockAF1

:: = SEQUENCE {
| NTEGER (0. . 16383),
| NTEGER (- 32..31),

;= SEQUENCE (Sl ZE(1..2)) OF Standardd ockMbdel El enent

st anCl ockAFO

| NTEGER (- 1048576. . 1048575)
| NTEGER (- 1073741824. . 1073741823),

st anC ockTgd I NTEGER (-512..511) OPTIONAL,  -- Need ON
si sa I NTEGER (0. . 255),
st anModel | D I NTEGER (0. .1) OPTI ONAL, -- Need ON
}
-- ASNISTOP

StandardClockModelList field descriptions

standardClockModelList

once or twice depending on the target device capability.

using multiple signals.

gnss-ClockModel Model-1 contains one or two clock model elements. If included, clock Model-1 shall be included

If the target device is supporting multiple Galileo signals, the location server includes both F/Nav and I/Nav clock
models in gnss-ClockModel if the location server assumes the target device to perform location information calculation

stanClockToc
Parameter toc defined in [8].
Scale factor 60 seconds.

stanClockAF2
Parameter afz defined in [8].
Scale factor 2-°° seconds/second?.

stanClockAF1
Parameter afi defined in [8].
Scale factor 246 seconds/second.
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StandardClockModelList field descriptions

stanClockAFO
Parameter afo defined in [8].
Scale factor 234 seconds.

stanClockTgd

Parameter Tep, Broadcast Group Delay (BGD), defined in [8].

Scale factor 232 seconds.

This field is required if the target device supports only single frequency Galileo signal.

sisa
Signal-In-Space Accuracy (SISA), defined in [8] clause 5.1.11.

stanModellD

This field specifies the identity of the clock model according to the table Value of stanModellD to Identity relation
below. This field is required if the location server includes both F/Nav and I/Nav Galileo clock models in gnss-
ClockModel.

Value of stanModellD to Identity relation

Value of Identity
stanModellD
0 I/Nav (E1,E5b)
1 F/Nav (E1,E5a)
- NAV-ClockModel
-- ASNLISTART
NAV- d ockModel ::= SEQUENCE {
navToc I NTEGER (0. .37799),
navaf 2 | NTEGER (-128..127),
navaf 1 | NTEGER (-32768. .32767),
navaf 0 | NTEGER (-2097152..2097151),
navTgd | NTEGER (-128..127),
}
-- ASNLSTOP
NAV-ClockModel field descriptions
navToc

Parameter toc, time of clock (seconds) [4,7]
Scale factor 24 seconds.

navaf2
Parameter ar, clock correction polynomial coefficient (sec/sec?) [4,7].
Scale factor 2% seconds/second?.

navafl
Parameter as, clock correction polynomial coefficient (sec/sec) [4,7].
Scale factor 242 seconds/second.

navaf0
Parameter ar, clock correction polynomial coefficient (seconds) [4,7].
Scale factor 23 seconds.

navTgd
Parameter Tep, group delay (seconds) [4,7].
Scale factor 23! seconds.

- CNAV-ClockModel

- - ASN1START

CNAV- Cl ockModel ::= SEQUENCE {
cnavToc | NTEGER (0. .2015),
cnavTop I NTEGER (0. .2015),
cnavURAO | NTEGER (- 16. . 15),
cnavURAL I NTEGER (0..7),
cnavURA2 I NTEGER (0..7),
cnavAf 2 | NTEGER (-512..511),
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cnavAf 1 | NTEGER (-524288. .524287),
cnavAf 0 | NTEGER (- 33554432. . 33554431) ,
cnavTgd | NTEGER (- 4096. . 4095) ,
cnavl SCl 1cp | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 1cd | NTEGER (-4096. . 4095) CPTI ONAL, -- Need ON
cnavl SCl 1ca | NTEGER (-4096. . 4095) CPTI ONAL, -- Need ON
cnavl SCl 2c | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 5i 5 | NTEGER ( - 4096. . 4095) OPTI ONAL, -- Need ON
cnavl SCl 595 | NTEGER (-4096. . 4095) CPTI ONAL, -- Need ON
}
-- ASNLSTCP
CNAV-ClockModel field descriptions
cnavToc

Parameter toc, clock data reference time of week (seconds) [4,5,6,7].
Scale factor 300 seconds.

cnavTop
Parameter top, clock data predict time of week (seconds) [4,5,6,7].
Scale factor 300 seconds

cnavURAO
Parameter URAqc Index, SV clock accuracy index (dimensionless) [4,5,6,7].

cnavURA1
Parameter URAoc1 Index, SV clock accuracy change index (dimensionless) [4,5,6,7].

chavURA2
Parameter URAoc2 Index, SV clock accuracy change rate index (dimensionless) [4,5,6,7].

chavAf2
Parameter ar-n, SV clock drift rate correction coefficient (sec/sec?) [4,5,6,7].
Scale factor 2% seconds/second?.

cnavAfl
Parameter an-n, SV clock drift correction coefficient (sec/sec) [4,5,6,7].
Scale factor 2-*8 seconds/second.

cnavAfo
Parameter afr-n, SV clock bias correction coefficient (seconds) [4,5,6,7].
Scale factor 2-3 seconds.

cnavTgd
Parameter Tep, Group delay correction (seconds) [4,5,6,7].
Scale factor 2-3° seconds.

cnavISClicp

Parameter ISCuice, inter signal group delay correction (seconds) [6,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnavISClicd

Parameter ISCLicp, inter signal group delay correction (seconds) [6,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L1c signal.

cnavISCllca

Parameter ISCLic/a, inter signal group delay correction (seconds) [4,5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L1ca signal.

cnavISCl2c

Parameter ISCi2c, inter signal group delay correction (seconds) [4,5,7].

Scale factor 2-3% seconds.

The location server should include this field if the target device is GPS capable and supports the L2c signal.

cnavISCI5i5

Parameter ISCysis, inter signal group delay correction (seconds) [5,7].

Scale factor 23 seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

cnavISCl5g5

Parameter ISCuisqs, inter signal group delay correction (seconds) [5,7].

Scale factor 2% seconds.

The location server should include this field if the target device is GPS capable and supports the L5 signal.

- GLONASS-ClockModel

-- ASNISTART

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 192 ETSI TS 137 355 V18.2.0 (2024-08)

GLONASS- O ockModel :: = SEQUENCE {

gl oTau I NTEGER (-2097152..2097151),

gl oGanma | NTEGER (-1024..1023),

gl oDel t aTau | NTEGER (- 16. . 15) OPTI ONAL, -- Need ON
}
-- ASNLSTCP

GLONASS-ClockModel field descriptions
gloTau

Parameter tn(tb), satellite clock offset (seconds) [9].
Scale factor 2-3° seconds.

gloGamma
Parameter yn(tb), relative frequency offset from nominal value (dimensionless) [9].
Scale factor 240

gloDeltaTau

Parameter Atn, time difference between transmission in G2 and G1 (seconds) [9].

Scale factor 230 seconds.

The location server should include this parameter if the target device is dual frequency GLONASS receiver capable.

— SBAS-ClockModel

-- ASNLSTART
SBAS- Cl ockModel ::= SEQUENCE {

sbasTo I NTEGER (0. .5399),

sbasAgf o | NTEGER (-2048. .2047),

sbasAgf 1 I NTEGER (-128..127),
}
-- ASNISTOP

SBAS-ClockModel field descriptions
sbasTo

Parameter to [10].
Scale factor 16 seconds.

sbasAgfo
Parameter acro [10].
Scale factor 2-3! seconds.

sbasAgfl
Parameter act [10].
Scale factor 2-4° seconds/second.

- BDS-ClockModel
The |IE BDS-ClockModel isused for BDS Bl defined in [23] and BDS B3I defined in [50].

-~ ASNLSTART
BDS- A ockModel -r12 :: = SEQUENCE {
bdsACDC r 12 | NTEGER (0. . 31),
bdsToc-r 12 I NTEGER (0. .131071),
bdsAO-r 12 | NTEGER (- 8388608. . 8388607) ,
bdsAL-r 12 | NTEGER (- 2097152. . 2097151) |
bdsA2-r 12 | NTEGER (- 1024. . 1023),
bdsTgd1-r 12 | NTEGER (- 512. .511),
[[ bdsTgd2-r16 | NTEGER (-512. .511) OPTI ONAL -~ Need ON
1]
}
- ASNLSTOP
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BDS-ClockModel field descriptions

bdsAODC
Parameter Age of Data, Clock (AODC), see [23], [50], Table 5-6.

bdsToc
Parameter Toc, Time of clock (seconds) [23], [50].
Scale factor 22 seconds.

bdsAO
Parameter ao, Clock correction polynomial coefficient (seconds) [23], [50].
Scale factor 23 seconds.

bdsAl
Parameter ai, Clock correction polynomial coefficient (sec/sec) [23], [50].
Scale factor 2-%° sec/sec.

bdsA2
Parameter a2, Clock correction polynomial coefficient (sec/sec?) [23], [50].
Scale factor 2% sec/sec?.

bdsTgdl
Parameter Equipment group delay differential Tep1 [23], [50].
Scale factor is 0.1 nanosecond.

bdsTgd2
Parameter Equipment group delay differential Tep2 [23], [50].
Scale factor is 0.1 nanosecond.

BDS-ClockModel2

The |IE BDS-ClockModel2 is used for BDS B1C defined in [39] and BDS B2a defined in [49].

-- ASNISTART

BDS- Cl ockMbdel 2-r16 ::= SEQUENCE {
bdsToc-r 16 | NTEGER (0. . 2047),
bdsAO-r 16 | NTEGER (-16777216..16777215),
bdsAl-r 16 I NTEGER (-2097152..2097151),
bdsA2-r 16 | NTEGER (-1024..1023),

}

[[ bdsTgdB2ap-r17 | NTEGER (- 2048. .2047) OPTI ONAL,
bdsl scB2ad-r17 | NTEGER (- 2048. . 2047) OPTI ONAL
11
-- ASNISTOP

bdsTgdB1Cp-r16 | NTEGER (- 2048. . 2047),
bdsl scB1Cd-r16 | NTEGER (- 2048. . 2047),

ETSI
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BDS-ClockModel? field descriptions

bdsToc
Parameter Toc, Clock correction parameters reference time (seconds), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 300 seconds.

bdsAO
Parameter ao, Satellite clock time bias correction coefficient (seconds), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 2-3* seconds.

bdsAl
Parameter a1, Satellite clock time drift correction coefficient (sec/sec), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 250 sec/sec.

bdsA2
Parameter a2, Satellite clock time drift rate correction coefficient (sec/sec?), see [39], 7.5.1 and [49], 7.5.1.
Scale factor 2-%6 sec/sec?.

bdsTgdB1Cp
Parameter Tepeicp Group delay differential of the B1C pilot component (seconds), see [39], 7.6.1 and [49], 7.6.1.
Scale factor is 2-** seconds.

bdslscB1Cd
Parameter ISCsicd Group delay differential between the B1C data and pilot components (seconds), see [39], 7.6.1.
Scale factor is 2-** seconds.

bdsTgdB2ap
Parameter Tepe2ap Group delay differential of the B2a pilot component (seconds), see [39], 7.6.1 and [49], 7.6.1.
Scale factor is 2-** seconds.

bdslscB2ad
Parameter ISC.... Group delay differential between the B2a data and pilot components (seconds), see [49], 7.6.1.
Scale factor is 2-**seconds.

- NavIC-ClockModel

-- ASNLSTART
Navl C- Cl ockMbdel -r 16 :: = SEQUENCE {
navi c- Toc-r 16 | NTEGER (0. .65535),
navi c- af 2-r 16 | NTEGER (-128..127),
navi c-af 1-r 16 | NTEGER (-32768. .32767),
navi c-af 0-r 16 I NTEGER (-2097152..2097151),
navi c- Tgd-r 16 | NTEGER (-128..127),
}
-- ASNISTOP
NavIC-ClockModel field descriptions
navic-Toc

Parameter toc, time of clock (seconds) [38], Table-11.
Scale factor 2* seconds.

navic-af2
Parameter ar, clock correction polynomial coefficient (sec/sec?) [38].
Scale factor 2-5° seconds/second?.

navic-afl
Parameter as, clock correction polynomial coefficient (sec/sec) [38].
Scale factor 2% seconds/second.

navic-af0
Parameter aro, clock correction polynomial coefficient (seconds) [38].
Scale factor 2-3! seconds.

navic-Tgd
Parameter Tep, group delay (seconds) [38].
Scale factor 2-3! seconds.

- NavModelKeplerianSet

- - ASNISTART
NavModel Kepl eri anSet ::= SEQUENCE {
kepl er Toe I NTEGER (0 .. 16383),
kepl er W | NTEGER (-2147483648. .2147483647),
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kepl er Del t aN

kepl er M

kepl er OregaDot
| NTEGER (0. .4294967295),

kepl er E
kepl er | Dot

kepl er APower Hal f

| NTEGER (- 32768.
| NTEGER (-2147483648. .2147483647),

.32767),

| NTEGER (-8388608.. 8388607),

| NTEGER (-8192..8191),
| NTEGER (0.. 4294967295),

ETSI TS 137 355 V18.2.0 (2024-08)

keplerl 0 | NTEGER (-2147483648. .2147483647),
kepl er Onega0 | NTEGER (-2147483648. .2147483647),
kepl erCrs | NTEGER (-32768. .32767),
kepl erCi s | NTEGER (-32768. .32767),
kepl er Cus | NTEGER (- 32768. . 32767),
kepl erCrc | NTEGER (- 32768. . 32767),
kepl erCic | NTEGER (-32768. .32767),
kepl er Cuc | NTEGER (-32768. .32767),
}
-- ASNLSTCP
NavModelKeplerianSet field descriptions
keplerToe

Parameter tge, time-of-ephemeris in seconds [8].
Scale factor 60 seconds.

keplerw
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 2-3! semi-circles.

keplerDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [8].
Scale factor 2% semi-circles/second.

keplerMO
Parameter Mg, mean anomaly at reference time (semi-circles) [8].

Scale factor 2-3! semi-circles.

keplerOmegaDot
Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [8].
Scale factor 2-*3 semi-circles/second.

keplerE
Parameter e, eccentricity [8].
Scale factor 2-33,

KepleriDot
Parameter Idot, rate of change of inclination angle (semi-circles/sec) [8].
Scale factor 2-*3 semi-circles/second.

keplerAPowerHalf
Parameter sqrtA, square root of semi-major Axis in (metres)* [8].
Scale factor 2-1° metres”.

keplerlO
Parameter ig, inclination angle at reference time (semi-circles) [8].
Scale factor 23 semi-circles.

keplerOmega0
Parameter OMEGA(, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [8].
Scale factor 23! semi-circles.

keplerCrs
Parameter Cs, amplitude of the sine harmonic correction term to the orbit radius (metres) [8].

Scale factor 2-°> metres.

keplerCis
Parameter Cjs, amplitude of the sine harmonic correction term to the angle of inclination (radians) [8].

Scale factor 2-2° radians.

keplerCus
Parameter Cys, amplitude of the sine harmonic correction term to the argument of latitude (radians) [8].

Scale factor 2-2° radians.

keplerCrc
Parameter Cyc, amplitude of the cosine harmonic correction term to the orbit radius (metres) [8].
Scale factor 2° metres.

keplerCic
Parameter Cjc, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [8].
Scale factor 2-2° radians.

keplerCuc
Parameter Cyc, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [8].

Scale factor 220 radians.
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- NavModelNAV-KeplerianSet

-- ASNLISTART
NavMbdel NAV- Kepl eri anSet ::= SEQUENCE {
navURA | NTEGER (0. . 15),
navFit Fl ag I NTEGER (0. .1),
navToe I NTEGER (0. .37799),
navOrega | NTEGER (-2147483648. .2147483647),
navDel t aN | NTEGER (-32768. .32767),
navM | NTEGER (-2147483648. .2147483647),
navOregaADot | NTEGER (- 8388608. . 8388607) ,
navE I NTEGER (0. .4294967295),
nav| Dot | NTEGER (-8192..8191),
navAPower Hal f | NTEGER (0. .4294967295),
navl 0 | NTEGER (-2147483648. .2147483647),
navOregaAO | NTEGER (-2147483648..2147483647)
navCrs I NTEGER (-32768. .32767),
navCG s | NTEGER (-32768. .32767),
navCus | NTEGER (-32768. .32767),
navCrc I NTEGER (-32768. .32767),
navCi c I NTEGER (- 32768. .32767),
navCuc | NTEGER (-32768. .32767),

addNAVpar am SEQUENCE {
ephenCodeOnlL2 I NTEGER (0. . 3),

ephenl2Pf | ag I NTEGER (0. .1),
ephenSF1Rsvd SEQUENCE {
reservedl | NTEGER (0. .8388607), -- 23-bit field
reserved2 I NTEGER (O..16777215), -- 24-bit field
reserved3 I NTEGER (O..16777215), -- 24-bit field
reserved4 | NTEGER (0. .65535) -- 16-bit field
b
ephemACDA I NTEGER (0. . 31)
}  OPTIONAL, -- Need ON
}
-- ASNISTOP

NavModelNAV-KeplerianSet field descriptions

navURA
Parameter URA Index, SV accuracy (dimensionless) [4,7].

navFitFlag
Parameter Fit Interval Flag, fit interval indication (dimensionless) [4,7]

navToe
Parameter toe, time of ephemeris (seconds) [4,7].
Scale factor 2* seconds.

navOmega
Parameter o, argument of perigee (semi-circles) [4,7].
Scale factor 23! semi-circles.

navDeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [4,7].
Scale factor 2% semi-circles/second.

navMo
Parameter Mo, mean anomaly at reference time (semi-circles) [4,7].
Scale factor 23! semi-circles.

navOmegaADot

Parameter £, rate of right ascension (semi-circles/sec) [4,7].
Scale factor 243 semi-circles/second.

navEk
Parameter e, eccentricity (dimensionless) [4,7].
Scale factor 2-3.

naviDot
Parameter IDOT, rate of inclination angle (semi-circles/sec) [4,7].
Scale factor 2% semi-circles/second.
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NavModelNAV-KeplerianSet field descriptions

navAPowerHalf

Parameter +/ A, square root of semi-major axis (metres'2) [4,7].
Scale factor 2-° metres™.

navlo
Parameter io, inclination angle at reference time (semi-circles) [4,7].
Scale factor 23! semi-circles.

navOmegaAO
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [4,7].
Scale factor 23! semi-circles.

navCrs
Parameter Crs, amplitude of sine harmonic correction term to the orbit radius (metres) [4,7].
Scale factor 2° metres.

navCis
Parameter Cis, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.

navCus
Parameter Cus, amplitude of sine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

navCrc
Parameter Crc, amplitude of cosine harmonic correction term to the orbit radius (metres) [4,7].
Scale factor 2° metres.

navCic
Parameter Cic, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,7].
Scale factor 2-2° radians.

navCuc
Parameter Cuc, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,7].
Scale factor 2-2° radians.

addNAVparam

These fields include data and reserved bits in the GPS NAV message [4,14].

These additional navigation parameters, if provided by the location server, allow the target device to perform data
wipe-off similar to what is done by the target device with the GNSS-DataBitAssistance.

NavModelCNAV-KeplerianSet

ETSI TS 137 355 V18.2.0 (2024-08)

- - ASNISTART

NavMbdel CNAV- Kepl eri anSet :: = SEQUENCE {
cnavTop I NTEGER (0. .2015),
cnavURAI ndex | NTEGER (-16..15),
cnavDel t aA | NTEGER (- 33554432. . 33554431) ,
chavAdot I NTEGER (-16777216..16777215),
cnavDel t aNo | NTEGER (- 65536. . 65535) ,
cnavDel t aNoDot | NTEGER (-4194304. .4194303),
cnavM | NTEGER (-4294967296. . 4294967295) ,
cnavE | NTEGER (0. .8589934591),
cnhavOrega | NTEGER (-4294967296. . 4294967295) ,
cnavOVEGAO | NTEGER (-4294967296. . 4294967295) ,

cnavDel t aOregaDot
cnavl o

| NTEGER (- 65536. . 65535),
| NTEGER (-4294967296. . 4294967295) ,

cnavl oDot | NTEGER (-16384..16383),
cnavG s | NTEGER (-32768. .32767),
cnavC ¢ | NTEGER (-32768. .32767),
cnavCrs | NTEGER (- 8388608. . 8388607) ,
cnavCrc | NTEGER (- 8388608. . 8388607) ,
cnavCus | NTEGER (-1048576. . 1048575) ,
cnavCuc | NTEGER (-1048576. .1048575) ,
}
-- ASNISTOP
NavModelCNAV-KeplerianSet field descriptions
cnavTop

Scale factor 300 seconds.

Parameter top, data predict time of week (seconds) [4,5,6,7].
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NavModelCNAV-KeplerianSet field descriptions

cnavURAiIndex
Parameter URAce Index, SV accuracy (dimensionless) [4,5,6,7].

cnavDeltaA
Parameter AA, semi-major axis difference at reference time (metres) [4,5,6,7].
Scale factor 2° metres.

cnavAdot

Parameter A, change rate in semi-major axis (metres/second) [4,5,6,7].
Scale factor 22! metres/second.

cnavDeltaNo
Parameter Ano, mean motion difference from computed value at reference time (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

cnavDeltaNoDot
Parameter Aﬁo , rate of mean motion difference from computed value (semi-circles/sec?) [4,5,6,7].
Scale factor 257 semi-circles/second?.

cnavMo
Parameter Mo-n, mean anomaly at reference time (semi-circles) [4,5,6,7].
Scale factor 232 semi-circles.

chavEk
Parameter en, eccentricity (dimensionless) [4,5,6,7].
Scale factor 2-34,

chavOmega
Parameter wn, argument of perigee (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

cnavOMEGAO
Parameter Qo-n, reference right ascension angle (semi-circles) [4,5,6,7].
Scale factor 232 semi-circles.

cnavDeltaOmegaDot

Parameter AQ), rate of right ascension difference (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

cnavlo
Parameter io-n, inclination angle at reference time (semi-circles) [4,5,6,7].
Scale factor 2-32 semi-circles.

cnavloDot
Parameter lo-n-DOT, rate of inclination angle (semi-circles/sec) [4,5,6,7].
Scale factor 244 semi-circles/second.

cnavCis
Parameter Cis-n, amplitude of sine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2% radians.

cnavCic
Parameter Cic-n, amplitude of cosine harmonic correction term to the angle of inclination (radians) [4,5,6,7].
Scale factor 2-3° radians.

cnavCrs
Parameter Crs.n, amplitude of sine harmonic correction term to the orbit radius (metres) [4,5,6,7].
Scale factor 28 metres.

cnhavCrc
Parameter Crc.n, amplitude of cosine harmonic correction term to the orbit radius (metres) [4,5,6,7].
Scale factor 28 metres.

cnavCus
Parameter Cus-n, amplitude of the sine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2% radians.

cnhavCuc
Parameter Cuc-n, amplitude of cosine harmonic correction term to the argument of latitude (radians) [4,5,6,7].
Scale factor 2-30 radians.

- NavModel-GLONASS-ECEF

-~ ASNLSTART
NavMbdel - GLONASS- ECEF ::= SEQUENCE {

gl oEn | NTEGER (0. . 31),

gl oP1 BI T STRING (Sl ZE(2)),

gl oP2 BOOLEAN,

gl oM | NTEGER (0. . 3),

gl oX | NTEGER (- 67108864. . 67108863),
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gl oXdot | NTEGER (- 8388608. . 8388607) ,
gl oXdot dot | NTEGER (- 16. . 15),
gl oY | NTEGER (-67108864. .67108863),
gl oYdot | NTEGER (- 8388608. . 8388607) ,
gl oYdot dot I NTEGER (- 16..15),
gl oz | NTEGER (-67108864. .67108863),
gl oZdot | NTEGER (- 8388608. . 8388607) ,
gl ozdot dot | NTEGER (- 16. . 15),

}

-- ASNISTOP

NavModel-GLONASS-ECEF field descriptions
gloEn

Parameter En, age of data (days) [9].
Scale factor 1 days.

gloP1
Parameter P1, time interval between two adjacent values of t» (minutes) [9].

gloP2
Parameter P2, change of t, flag (dimensionless) [9].

gloM
Parameter M, type of satellite (dimensionless) [9].

gloX
Parameter X, ('[b) , X-coordinate of satellite at time ty (kilometres) [9].
Scale factor 22! kilometres.

gloXdot
Parameter Xn (tb) , Xx-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 2-2° kilometres/second.

gloXdotdot
Parameter Xn ('[b) , X-coordinate of satellite acceleration at time tb (kilometres/second?) [9].
Scale factor 2-3° kilometres/second?.

gloY
Parameter Y, (tb) , y-coordinate of satellite at time t» (kilometres) [9].
Scale factor 22! kilometres.

gloYdot
Parameter yn (tb) , y-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 2-2° kilometres/second.

gloYdotdot
Parameter yn (tb) , y-coordinate of satellite acceleration at time t» (kilometres/second?) [9].
Scale factor 2-%° kilometres/second?.

gloz
Parameter Z, (tb) , z-coordinate of satellite at time ty (kilometres) [9].
Scale factor 22! kilometres.

gloZdot
Parameter Zn (tb) , z-coordinate of satellite velocity at time t» (kilometres/second) [9].
Scale factor 2-2° kilometres/second.

gloZdotdot
Parameter Zn (tb) , z-coordinate of satellite acceleration at time t» (kilometres/second?) [9].

Scale factor 2-% kilometres/second?.

- NavModel-SBAS-ECEF

- - ASN1START
NavMbdel - SBAS- ECEF :: = SEQUENCE {
sbasTo I NTEGER (0. .5399) OPTI ONAL, -- Cond d ockModel
sbasAccur acy BI T STRING (S| ZE(4)),
shasXg | NTEGER (-536870912. .536870911),
sbasYg | NTEGER (-536870912. .536870911),
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shasZzg I NTEGER (-16777216..16777215),
sbasXgDot | NTEGER ( - 65536. . 65535) ,
sbas YgDot | NTEGER ( - 65536. . 65535) ,
sbasZgDot I NTEGER (-131072..131071),
shas XgDot Dot I NTEGER (-512..511),
shagYgDot Dot I NTEGER (-512..511),
sbasZzgDot Dot I NTEGER (-512..511),
}
-- ASNISTOP
Conditional presence Explanation
ClockModel This field is mandatory present if gnss-ClockModel Model-5 is not included; otherwise it is
not present.
NavModel-SBAS-ECEF field descriptions
sbasTo

Parameter to, time of applicability (seconds) [10].
Scale factor 16 seconds.

sbasAccuracy
Parameter Accuracy, (dimensionless) [10].

sbasXg
Parameter Xa, (metres) [10].
Scale factor 0.08 metres.

sbasYg
Parameter Yg, (metres) [10].
Scale factor 0.08 metres.

sbasZg
Parameter Zg, (metres) [10].
Scale factor 0.4 metres.

sbasXgDot
Parameter Xg, Rate-of-Change, (metres/second) [10].
Scale factor 0.000625 metres/second.

sbasYgDot
Parameter Yg, Rate-of-Change, (metres/second) [10]
Scale factor 0.000625 metres/second.

sbaszgDot
Parameter Zg, Rate-of-Change, (metres/second) [10].
Scale factor 0.004 metres/second.

sbasXgDotDot
Parameter Xe, Acceleration, (metres/second?) [10].
Scale factor 0.0000125 metres/second?.

sbagYgDotDot
Parameter Y, Acceleration, (metres/second?) [10].
Scale factor 0.0000125 metres/second?.

sbaszgDotDot
Parameter Zg Acceleration, (metres/second?) [10].
Scale factor 0.0000625 metres/second?.

- NavModel-BDS-KeplerianSet
The IE NavModel-BDS-KeplerianSet is used for BDS B1l defined in [23], [50].

- - ASNISTART
NavMbdel - BDS- Kepl eri anSet -r12 ::= SEQUENCE {
bds ACDE- r 12 I NTEGER (0. .31),
bdsURAI -r 12 | NTEGER (0. . 15),
bdsToe-r 12 | NTEGER (0. .131071),
bdsAPower Hal f -r 12 I NTEGER (0. .4294967295),
bdsE-r 12 I NTEGER (0. .4294967295),
bdsWr 12 | NTEGER (-2147483648. .2147483647),
bdsDel t aN-r 12 | NTEGER (-32768. .32767),
bdsMD-r 12 | NTEGER (-2147483648. .2147483647),
bdsOnegal-r 12 | NTEGER (-2147483648. .2147483647),
bdsOregaDot - r 12 | NTEGER ( - 8388608. . 8388607) ,
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bdsl 0-r 12 | NTEGER (- 2147483648. . 2147483647) ,
bds| Dot - r 12 | NTEGER (- 8192. .8191),
bdsQuc-r 12 | NTEGER (- 131072..131071),
bdsCus-r 12 | NTEGER (- 131072..131071),
bdsCrc-r12 | NTEGER (-131072..131071),
bdsCrs-r12 | NTEGER (-131072..131071),
bdsGi c-r12 | NTEGER (- 131072..131071),
bdsGi s-r12 | NTEGER (- 131072..131071),

}

-~ ASNISTOP
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NavModel-BDS-KeplerianSet field descriptions

bdsAODE
Parameter Age of Data, Ephemeris (AODE), see [23], [50], Table 5-8.

bdsURAI
Parameter URA Index, URA is used to describe the signal-in-space accuracy in metres as defined in [23], [50].

bdsToe
Parameter toe, Ephemeris reference time (seconds) [23], [50].
Scale factor 22 seconds.

bdsAPowerHalf
Parameter AY2, Square root of semi-major axis (metres’?) [23], [50].
Scale factor 2-1° metres’.

bdsE
Parameter e, Eccentricity, dimensionless [23], [50].
Scale factor 2-3.

bdsw
Parameter o, Argument of perigee (semi-circles) [23], [50].
Scale factor 2-3! semi-circles.

bdsDeltaN
Parameter An, Mean motion difference from computed value (semi-circles/sec) [23], [50].
Scale factor 2-*3 semi-circles/second.

bdsMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [23], [50].
Scale factor 23! semi-circles.

bdsOmega0

Parameter Qo, Longitude of ascending node of orbital of plane computed according to reference time (semi-circles)
[23], [50].

Scale factor 2-3! semi-circles.

bdsOmegaDot

Parameter {2, Rate of right ascension (semi-circles/sec) [23], [50].
Scale factor 2-*3 semi-circles/second.

bdsl0
Parameter ig, Inclination angle at reference time (semi-circles) [23], [50].
Scale factor 2-3! semi-circles.

bdslIDot
Parameter Idot, Rate of inclination angle (semi-circles/sec) [23], [50].
Scale factor 242 semi-circles/second.

bdsCuc
Parameter Cyc, Amplitude of cosine harmonic correction term to the argument of latitude (radians) [23], [50].

Scale factor 2-3! radians.

bdsCus
Parameter Cys, Amplitude of sine harmonic correction term to the argument of latitude (radians) [23], [50].

Scale factor 2-3! radians.

bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (metres) [23], [50].

Scale factor 2-¢ metres.

bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (metres) [23], [50].
Scale factor 2 metres.

bdsCic
Parameter Cijc, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [23], [50].
Scale factor 23! radians.

bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [23], [50].

Scale factor 2-3! radians.

- NavModel-BDS-KeplerianSet2
The IE NavModel-BDS-KeplerianSet2 is used for BDS B1C and BDS B2a defined in [39], [49].

-- ASNLISTART
NavMbdel - BDS- Kepl eri anSet 2-r 16 :: = SEQUENCE {
bds| ODE-r 16 I NTEGER (0. .255),
bdsToe-r 16 | NTEGER (0. .2047),
bdsDel t aA-r 16 | NTEGER (-33554432. .33554431),
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bdsAdot - r 16 | NTEGER (- 16777216. . 16777216),
bdsDel t aNO-r 16 | NTEGER ( - 65536. . 65535) ,
bdsDel t aNOdot - r 16 | NTEGER (- 4194304. . 4194303),
bdsND-r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsE-r 16 I NTEGER (0. . 8589934591) ,
bdsQrega- r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsQrega0- r 16 I NTEGER (- 4294967296. . 4294967295) ,
bdsl 0-r 16 | NTEGER (- 4294967296. . 4294967295) ,
bdsQregaDot - r 16 | NTEGER (- 262144. . 262143) ,
bds! ODot - r 16 | NTEGER (- 16384. . 16383),
bdsCuc-r 16 | NTEGER (- 1048576. . 1048575) ,
bdsCus-r 16 | NTEGER (- 1048576. . 1048575) ,
bdsCrc-r 16 | NTEGER ( - 8388608. . 8388607),
bdsCrs-r 16 | NTEGER ( - 8388608. . 8388607) ,
bdsGi c-r 16 | NTEGER (- 32768. . 32767),
bdsGi s-r 16 | NTEGER (- 32768. . 32767),

}

-- ASNISTCP
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NavModel-BDS-KeplerianSet?2 field descriptions

bdsIODE
Parameter, Issue Of Data, Ephemeris (IODE), see [39], 7.4.1 and [49], 7.4.1.

bdsToe
Parameter toe, Ephemeris reference time (seconds), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 300 seconds.

bdsDeltaA
Parameter AA, Semi-major axis difference at reference time (metre), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 2° metres.

bdsAdot

Parameter A , Change rate in semi-major axis (metre/second), defined in [39], 7.7.1 and [49], 7.7.1.
Scale factor 22! metre/second.
The value 16777216 is not signalled.

bdsDeltaNO

Parameter Ano, Mean motion difference from computed value at reference time (semi-circles /sec), defined in [39],
7.7.1 and [49], 7.7.1.

Scale factor 2-** semi-circles /second.

bdsDeltaNOdot

Parameter Angdot, Rate of mean motion difference from computed value at reference time (semi-circles /sec?), defined
in [39], 7.7.1 and [49], 7.7.1.

Scale factor 257 semi-circles /second?.

bdsMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [39], [49].
Scale factor 232 semi-circles.

bdsE
Parameter e, Eccentricity [39], [49].
Scale factor 2-34.

bdsOmega
Parameter @, Argument of perigee (semi-circles) [39], [49].
Scale factor 232 semi-circles.

bdsOmega0
ParameterQo, Longitude of ascending node of orbital plane at weekly epoch (semi-circles) [39], [49].
Scale factor 2-32 semi-circles.

bdsl0
Parameter ig, Inclination angle at reference time (semi-circles) [39], [49].
Scale factor 2-32 semi-circles.

bdsOmegaDot

Parameter {2, Rate of right ascension (semi-circles/sec) [39], [49].
Scale factor 244 semi-circles/second.

bdsl0ODot
Parameter iodot, Rate of inclination angle (semi-circles/sec) [39], [49].
Scale factor 2-* semi-circles/second.

bdsCuc
Parameter Cyc, Amplitude of cosine harmonic correction to the argument of latitude (radians) [39], [49].

Scale factor 2-3° radians.

bdsCus
Parameter Cys, Amplitude of sine harmonic correction to the argument of latitude (radians) [39], [49].
Scale factor 2-%° radians.

bdsCrc
Parameter Crc, Amplitude of cosine harmonic correction term to the orbit radius (metres) [39], [49].

Scale factor 28 metres.

bdsCrs
Parameter Crs, Amplitude of sine harmonic correction term to the orbit radius (metres) [39], [49].

Scale factor 28 metres.

bdsCic
Parameter Cjc, Amplitude of cosine harmonic correction term to the angle of inclination (radians) [39], [49].

Scale factor 2-3° radians.

bdsCis
Parameter Cis, Amplitude of sine harmonic correction term to the angle of inclination (radians) [39], [49].

Scale factor 2-3° radians.
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- NavModel-NavIC-KeplerianSet

-- ASNLSTART
NavMbdel - Navl C- Kepl eri anSet-r16 ::= SEQUENCE {
navi c- Toe-r 16 I NTEGER (0. .65536),
navi c- URAI - r 16 I NTEGER (0. . 15),
navi c- Wr 16 | NTEGER (-2147483648. . 2147483647),
navi c- Del t aN-r 16 | NTEGER (-2097152..2097151),
navi c- MD-r 16 | NTEGER (-2147483648. .2147483647),
navi c- OregaDot - r 16 | NTEGER (-2147483648. . 2147483647),
navi c- E-r 16 I NTEGER (0. .4294967295),
navi c- | Dot -r 16 | NTEGER (-8192..8191),
navi c- APower Hal f - r 16 | NTEGER (0.. 4294967295),
navi c-10-r16 | NTEGER (-2147483648. . 2147483647),
navi c- Orega0- r 16 | NTEGER (-2147483648. . 2147483647),
navi c- Crs-r 16 | NTEGER (-32768. .32767),
navi c-Ci s-r 16 | NTEGER (-32768. .32767),
navi c- Cus-r 16 I NTEGER (-32768. .32767),
navi c-Crc-r 16 I NTEGER (-32768. .32767),
navi c-Cic-r16 | NTEGER (-32768. .32767),
navi c- Cuc-r 16 | NTEGER (-32768. .32767),
}
-- ASNISTOP
NavModel-NavIC-KeplerianSet field descriptions
navic-Toe

Parameter tge, time-of-ephemeris in seconds [38].
Scale factor 24 seconds.

navic-URAI
Parameter User Range Accuracy Index (in metres). This is a one-sigma estimate of the user range errors in the
navigation data for the transmitting satellite as described under clause 6.2.1.4 in [38]

navic-wW
Parameter o, argument of perigee (semi-circles) [38].
Scale factor 23! semi-circles.

navic-DeltaN
Parameter An, mean motion difference from computed value (semi-circles/sec) [38]
Scale factor 24! semi-circles/second

navic-MO0
Parameter Mg, mean anomaly at reference time (semi-circles) [38]
Scale factor 23! semi-circles.

navic-OmegaDot
Parameter OMEGAdot, rate of change of right ascension (semi-circles/sec) [38]
Scale factor 24! semi-circles/second

navic-E
Parameter e, eccentricity [38]
Scale factor 2-%.

navic-IDot
Parameter Idot, rate of change of inclination angle (semi-circles/sec) [38]
Scale factor 243 semi-circles/second.

navic-APowerHalf
Parameter sqrtA, square root of semi-major Axis in (metres)* [38]
Scale factor 21° metres *.

navic-10
Parameter ig, inclination angle at reference time (semi-circles) [38]
Scale factor 2-3! semi-circles.

navic-Omega0
Parameter OMEGA(, longitude of ascending node of orbit plane at weekly epoch (semi-circles) [38]
Scale factor 2-3! semi-circles.

navic-Crs
Parameter Cys, amplitude of the sine harmonic correction term to the orbit radius (metres) [38]
Scale factor 24 metres

navic-Cis
Parameter Cjs, amplitude of the sine harmonic correction term to the angle of inclination (radians) [38]
Scale factor 2-28 radians
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NavModel-NavIC-KeplerianSet field descriptions

navic-Cus
Parameter Cys, amplitude of the sine harmonic correction term to the argument of latitude (radians) [38]
Scale factor 228 radians

navic-Crc
Parameter C,¢, amplitude of the cosine harmonic correction term to the orbit radius (metres) [38]
Scale factor 24 metres

navic-Cic
Parameter Cjc, amplitude of the cosine harmonic correction term to the angle of inclination (radians) [38]
Scale factor 2-?8 radians

navic-Cuc
Parameter Cyc, amplitude of the cosine harmonic correction term to the argument of latitude (radians) [38]
Scale factor 2?8 radians

- GNSS-RealTimelntegrity

The |IE GNSS-Real Timel ntegrity is used by the location server to provide parameters that describe the real-time status of
the GNSS constellations. GNSS-Real Timel ntegrity data communi cates the health of the GNSS signals to the mobile in
real-time.

The location server always transmits the GNSS-Real Timel ntegrity with the current list of unhealthy signals (i.e., not
only for signals/SV's currently visible at the reference location), for any GNSS positioning attempt and whenever GNSS
assistance data are sent. If the number of bad signals is zero, then the GNSS-Real Timel ntegrity | E is omitted.

NOTE 1: If GNSSintegrity assistance data are provided (i.e., any of GNSS-Integrity-ServiceParameters, GNSS-
Integrity-ServiceAlert, ORBIT-IntegrityParameters, SSR-IntegrityOrbitBounds, CLOCK-
IntegrityParameters, SSR-IntegrityClockBounds, SSR-IntegrityCodeBiasBounds, SSR-
IntegrityPhaseBiasBounds, STEC-IntegrityParameters, STEC-IntegrityErrorBounds, SSR-
GriddedCorrectionl ntegrityParameters, TropoDelayl ntegrityErrorBounds) the following interpretation
of the |[E GNSS-Real Timel ntegrity applies:

- Absence of the |IE GNSS-Real Timel ntegrity indicates DNU=FAL SE according to the I ntegrity
Principle of Operation specified in clause 8.1.1aof TS 38.305 [40] for all GNSS satellites for
which integrity assistance data are provided.

- Presence of the IE GNSS-Real Timel ntegrity for a GNSS satellite and signal combination indicates
DNU=TRUE for this GNSS satellite and signal combination according to the Integrity Principle of
Operation specified in clause 8.1.1a of TS 38.305 [40].

NOTE 2: The UE assumes that only those satellites for which the GNSS integrity assistance data are provided are
monitored by the network and can be used for integrity related applications.

-- ASNLISTART
G\SS- Real Timel ntegrity ::= SEQUENCE {
gnss- BadSi gnal Li st GNSS- BadSi gnal Li st ,
}
GN\SS- BadSi gnal Li st ::= SEQUENCE (S| ZE(1..64)) OF BadSi gnal El enent
BadSi gnal El enent ::= SEQUENCE {
badSVvl D SV- 1 D,
badSi gnal | D GNSS- Si gnal | Ds OPTI ONAL, -- Need OP
}
-- ASNLISTOP
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GNSS-RealTimelntegrity field descriptions

gnss-BadSignalList
This field specifies a list of satellites with bad signal or signals.

badSVID
This field specifies the GNSS SV-ID of the satellite with bad signal or signals.

badSignallD

This field identifies the bad signal or signals of a satellite. This is represented by a bit string in GNSS-SignallDs, with a
one-value at a bit position means the particular GNSS signal type of the SV is unhealthy; a zero-value means healthy.
Absence of this field means that all signals on the specific SV are bad.

- GNSS-DataBitAssistance

The |[E GNSS-DataBitAssistance is used by the location server to provide data bit assistance data for specific satellite
signals for data wipe-off. The data bits included in the assistance data depends on the GNSS and its signal.

-- ASNLISTART
GN\SS- Dat aBi t Assi st ance :: = SEQUENCE {
gnss- TCD | NTEGER (0. .3599),
gnss- TODf r ac | NTEGER (0. .999) OPTI ONAL, -- Need ON
gnss- Dat aBi t sSat Li st GNSS- Dat aBi t sSat Li st ,
}
GN\SS- Dat aBi t sSat Li st ::= SEQUENCE (S| ZE(1..64))OF G\SS-Dat aBi t sSat El enent
GN\SS- Dat aBi t sSat El enent :: = SEQUENCE {
svl D SV-1 D,
gnss- Dat aBi t sSgnLi st GNSS- Dat aBi t sSgnLi st ,
}
GN\SS- Dat aBi t sSgnLi st ::= SEQUENCE (S| ZE(1..8)) OF GN\SS-Dat aBi t sSgnEl enent
GN\SS- Dat aBi t sSgnEl enent :: = SEQUENCE {
gnss- Si gnal Type GN\SS- Si gnal | D,
gnss-Dat aBits BIT STRING (S| ZE (1..1024)),
}
-- ASNLISTOP

GNSS-DataBitAssistance field descriptions

gnss-TOD

This field specifies the reference time of the first bit of the data in GNSS-DataBitAssistance in integer seconds in
GNSS specific system time, modulo 1 hour.

Scale factor 1 second.

gnhss-TODfrac
This field specifies the fractional part of the gnss-TOD in 1-milli-second resolution.
Scale factor 1 millisecond. The total GNSS TOD is gnss-TOD + gnss-TODfrac.

gnss-DataBitsSatList
This list specifies the data bits for a particular GNSS satellite SV-ID and signal GNSS-SignallD.

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-DataBitAssistance is given.

gnss-SignalType
This field identifies the GNSS signal type of the GNSS-DataBitAssistance.
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GNSS-DataBitAssistance field descriptions

gnss-DataBits
Data bits are contained in GNSS system and data type specific format.

In the case of GPS L1 C/A, it contains the NAV data modulation bits as defined in [4] .

In the case of Modernized GPS L1C, it contains the encoded and interleaved modulation symbols as defined in [6]
clause 3.2.3.1. In the case of Modernized GPS L2C, it contains either the NAV data modulation bits, the FEC encoded
NAV data modulation symbols, or the FEC encoded CNAYV data modulation symbols, dependent on the current signal
configuration of this satellite as defined in [4, Table 3-11I]. In the case of Modernized GPS L5, it contains the FEC
encoded CNAYV data modulation symbols as defined in [5].

In the case of SBAS, it contains the FEC encoded data modulation symbols as defined in [10].

In the case of QZSS QZS-L1, it contains the NAV data modulation bits as defined in [7] clause 5.2. In the case of
QZSS QZS-L1C, it contains the encoded and interleaved modulation symbols as defined in [7] clause 5.3. In the case
of QZSS QZS-L2C, it contains the encoded modulation symbols as defined in [7] clause 5.5. In the case of QZSS
QZS-L5, it contains the encoded modulation symbols as defined in [7] clause 5.6.

In the case of GLONASS, it contains the 100 sps differentially Manchester encoded modulation symbols as defined in
[9] clause 3.3.2.2.

In the case of Galileo, it contains the FEC encoded and interleaved modulation symbols. The logical levels 1 and 0
correspond to signal levels -1 and +1, respectively.

In the case of BDS B1l, it contains the encoded and interleaved modulation symbols as defined in [23], clause 5.1.3.

In the case of BDS B1C, it contains the encoded and interleaved modulation symbols as defined in [39], clause 6.2.2.
In the case of BDS B2a, it contains the encoded and interleaved modulation symbols as defined in [49], clause 6.2.2.
In the case of BDS B3], it contains the encoded and interleaved modulation symbols as defined in [50], clause 5.1.3.

In the case of NavlIC, it contains the FEC encoded and interleaved Navigation symbols as defined in [38].

- GNSS-AcquisitionAssistance

The IE GNSS-AcquisitionAssistance is used by the location server to provide parameters that enable fast acquisition of
the GNSS signals. Essentially, these parameters describe the range and derivatives from respective satellites to the
reference location at the reference time GNSS-SystemTime provided in |E GNSS-ReferenceTime.

Whenever GNSS-AcquisitionAssistance is provided by the location server, the IE GNSS-ReferenceTime is provided as
well. E.g., even if the target device request for assistance dataincludes only aregquest for GNSS-AcquisitionAssistance,
the location server also provides the corresponding |E GNSS-ReferenceTime.

Figure 6.5.2.2-1 illustrates the relation between some of the fields, using GPS TOW as exemplary reference.

-- ASNLISTART
GNSS- Acqui si tionAssistance :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- Acqui si ti onAssi stList GNSS-Acqui sitionAssistList,
conf i dence-r 10 I NTEGER (0..100)  OPTIONAL  -- Need ON
}
GNSS- Acqui sitionAssistList ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Acqui sitionAssi st El ement
GNSS- Acqui si tionAssi st El ement ::= SEQUENCE {
svl D SV-1D,
doppl er 0 I NTEGER (-2048..2047),
doppl er1 | NTEGER (0. . 63),
doppl er Uncertai nty I NTEGER (0. .4),
codePhase I NTEGER (0. .1022),
i nt CodePhase I NTEGER (0. .127),
codePhaseSear chW ndow | NTEGER (0. .31),
azi mut h I NTEGER (0. .511),
el evati on I NTEGER (0. .127),
codePhase1023 BOOLEAN OPTIONAL,  -- Need OP
doppl er Uncert ai nt yExt -r 10 ENUMERATED { d6o0,
d8o,
d100,
d120,
nol nformation, ... } OPTI ONAL -- Need ON
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}
-- ASNISTCP

GNSS-AcquisitionAssistance field descriptions

gnss-SignallD
This field specifies the GNSS signal for which the acquisition assistance are provided.

gnss-AcquisitionAssistList
These fields provide a list of acquisition assistance data for each GNSS satellite.

confidence

This field specifies the confidence level of the reference location area or volume used to calculate the acquisition
assistance parameters (search windows). A high percentage value (e.g., 98% or more) indicates to the target device
that the provided search windows are reliable. The location server should include this field to indicate the confidence
level of the provided information.

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS-AcquisitionAssistance is given.

doppler0

This field specifies the Doppler (0™ order term) value. A positive value in Doppler defines the increase in satellite
signal frequency due to velocity towards the target device. A negative value in Doppler defines the decrease in
satellite signal frequency due to velocity away from the target device. Doppler is given in unit of m/s by multiplying the
Doppler value in Hz by the nominal wavelength of the assisted signal.

Scale factor 0.5 m/s in the range from -1024 m/s to +1023.5 m/s.

dopplerl

This field specifies the Doppler (1%t order term) value. A positive value defines the rate of increase in satellite signal
frequency due to acceleration towards the target device. A negative value defines the rate of decrease in satellite
signal frequency due to acceleration away from the target device.

Scale factor 1/210 m/s?in the range from -0.2 m/s?to +0.1 m/s?.

Actual value of Doppler (1%t order term) is calculated as (-42 + dopplerl) * 1/210 m/s?, with dopplerl in the range of
0...63.

dopplerUncertainty

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target

device is in the range [Doppler—-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in

unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.

Defined values: 2.5 m/s, 5 m/s, 10 m/s, 20 m/s, 40 m/s as encoded by an integer n in the range 0-4 according to:
21(40) m/s; n=0—4.

If the dopplerUncertaintyExt field is present, the target device that supports the dopplerUncertaintyExt shall ignore this

field.

codePhase

This field together with the codePhase1023 field specifies the code phase, in units of milli-seconds, in the range from
0 to 1 millisecond scaled by the nominal chipping rate of the GNSS signal, where increasing values of the field signify
increasing predicted signal code phases, as seen by a receiver at the reference location at the reference time. The
reference location would typically be an a priori estimate of the target device location.

Scale factor 2-1° msin the range from 0 to (1-2-1°) ms.

Note: The value (1-2-1°) ms is encoded using the codePhase1023 IE.

intCodePhase

This field contains integer code phase (expressed modulo 128 ms). The satellite integer milli-seconds code phase
currently being transmitted at the reference time, as seen by a receiver at the reference location is calculated as
reference time (expressed in milli-seconds) minus (intCodePhase + (nx128 ms)), as shown in Figure 6.5.2.2-1, with n
=..-2,-1,0,1,2....

Scale factor 1 msin the range from 0 to 127 ms.

codePhaseSearchWindow

This field contains the code phase search window. The code phase search window accounts for the uncertainty in the
estimated target device location but not any uncertainty in reference time. It is defined such that the expected code
phase is in the range [Code Phase—Code Phase Search Window] to [Code Phase+Code Phase Search Window]
given in units of milli-seconds.

Range 0-31, mapping according to the table codePhaseSearchWindow Value to Code Phase Search Window [ms]
relation shown below.

azimuth

This field specifies the azimuth angle. An angle of x degrees means the satellite azimuth a is in the range
(x < a < x+0.703125) degrees.

Scale factor 0.703125 degrees.

elevation

This field specifies the elevation angle. An angle of y degrees means the satellite elevation e is in the range
(y £ e <y+0.703125) degrees.

Scale factor 0.703125 degrees.
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GNSS-AcquisitionAssistance field descriptions

codePhasel1023

This field if set to TRUE indicates that the code phase has the value 1023 x 2-19 = (1-2'1%) ms. This field may only be
set to TRUE if the value provided in the codePhase IE is 1022. If this field is set to FALSE, the code phase is the
value provided in the codePhase IE in the range from 0 to (1 - 2x21%) ms. If this field is not present and the
codePhase IE has the value 1022, the target device may assume that the code phase is between (1 - 2x2-1% and (1 -
219 ms.

dopplerUncertaintyExt

If this field is present, the target device that supports this field shall ignore the dopplerUncertainty field. The location
server should include this field only if supported by the target device.

This field specifies the Doppler uncertainty value. It is defined such that the Doppler experienced by a stationary target
device is in the range [Doppler-Doppler Uncertainty] to [Doppler+Doppler Uncertainty]. Doppler Uncertainty is given in
unit of m/s by multiplying the Doppler Uncertainty value in Hz by the nominal wavelength of the assisted signal.
Enumerated values define 60 m/s, 80 m/s, 100 m/s, 120 m/s, and "No Information".

codePhaseSearchWindow Value to Code Phase Search Window [ms] relation

codePhaseSearchWindow Code Phase Search Window [ms]
Value

‘00000 No information
'00001' 0,002
'00010' 0,004
‘00011 0,008
'00100' 0,012
'00101' 0,016
'00110' 0,024
‘00111’ 0,032
'01000' 0,048
'01001' 0,064
'01010' 0,096
‘01011’ 0,128
'01100' 0,164
'01101' 0,200
'01110' 0,250
‘01111 0,300
'10000' 0,360
'10001 0,420
'10010' 0,480
'10011" 0,540
'10100' 0,600
'10101' 0,660
'10110' 0,720
‘10111 0,780
'11000' 0,850
'11001' 1,000
'11010° 1,150
'11011' 1,300
‘11100 1,450
‘11101 1,600
‘11110 1,800
'11111° 2,000
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Figure 6.5.2.2-1: Exemplary calculation of some GNSS Acquisition Assistance fields.

GNSS-Almanac

The |IE GNSS-Almanac is used by the location server to provide the coarse, long-term model of the satellite positions
and clocks. The meaning of these parametersis defined in relevant ICDs of the particular GNSS and GNSS specific
interpretations apply. For example, GPS and QZSS use the same model parameters but some parameters have a
different interpretation [7]. GNSS-Almanac is useful for receiver tasks that require coarse accuracy, such as determining
satellite visibility. The model isvalid for up to afew weeks, typically. Sinceit is along-term model, the field should be
provided for al satellites available in the GNSS constellation (i.e., not only for SVsvisible at the reference location and
including SV s flagged as unhealthy in almanac). The completeAlmanacProvided field indicates whether or not the
location server provided amanacs for the complete GNSS constellation.

-- ASNLISTART

GNSS- Al manac :: = SEQUENCE {
weekNurmber | NTEGER (0. . 255)
toa | NTEGER (0. . 255)
i oda I NTEGER (0. . 3)

conpl et eAl manacPr ovi ded
gnss- Al manaclLi st

BOOLEAN,
GNSS- Al manaclLi st ,

[[ toa-ext-v1240

i oda- ext -v1240 I NTEGER (4. .15)

11,
[[

weekNunmber - ext -r 16
t oa- ext 2-r 16

11

| NTEGER (256. . 1023)

| NTEGER (256. . 8191)
| NTEGER ( 256. . 65535)

OPTI ONAL, -- Need ON

OPTI ONAL, -- Need ON

OPTI ONAL, -- Need ON

OPTI ONAL, -- Need ON

OPTI ONAL -- Need ON
OPTI ONAL, -- Need ON
OPTI ONAL -- Need ON
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GNSS- Al manaclLi st ::= SEQUENCE (S| ZE(1..64)) OF GNSS- Al manacEl enent

GN\SS- Al manacEl enent ::= CHO CE {
kepl eri anAl manacSet Al manacKepl eri anSet , -- Model -1
kepl eri anNAV- Al manac Al manacNAV- Kepl eri anSet , -- Model -2
kepl eri anReducedAl manac Al manacReducedKepl eri anSet, -- Mbdel -3
kepl eri anM di Al manac Al manacM di Al nanacSet , -- Model -4
kepl eri anGLONASS Al manacGLONASS- Al nanacSet, -- Model -5
ecef - SBAS- Al manac Al manacECEF- SBAS- Al nanacSet , - - Mdel - 6
kepI eri anBDS- Al manac-r 12 Al manacBDS- Al nenacSet-r12, -- Mbdel -7
kepl eri anNavl C- Al manac-r 16 Al manacNavl G- Al nanacSet-r16 -- Model -8

}

-- ASNISTOP

GNSS-Almanac field descriptions

weekNumber, weekNumber-ext

This field specifies the almanac reference week number in GNSS specific system time to which the almanac reference
time toa is referenced, modulo 256 weeks. Either weekNumber or weekNumber-ext is required for non-GLONASS
GNSSs.

In the case of Galileo, the almanac reference week number WNa natively contains only the 2 LSB's [8], clause 5.1.10].
In the case of BDS B1C and BDS B2a, the almanac reference week number is defined in [39], 7.9.1 and [49], 7.9.1.

In the case of NavIC, the almanac reference week number is defined in [38].

toa, toa-ext, toa-ext2

In the cases that GNSS-ID does not indicate Galileo or NavIC, this field specifies the almanac reference time given in
GNSS specific system time, in units of seconds with a scale factor of 2'2. toa is required for non-GLONASS GNSSs
when the toa-ext2 is not present.

In the case that GNSS-ID indicates Galileo, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 600 seconds. Either toa or toa-ext is required for Galileo GNSS.
In the case that GNSS-ID indicates NavIC, this field specifies the almanac reference time given in GNSS specific
system time, in units of seconds with a scale factor of 16 seconds [38]. Either toa or toa-ext2 is required for NavIC
GNSS.

ioda, ioda-ext
This field specifies the issue of data. Either ioda or ioda-ext is required for Galileo GNSS.

completeAlmanacProvided
If set to TRUE, the gnss-AlmanacList contains almanacs for the complete GNSS constellation indicated by GNSS-ID.

gnss-AlmanacList
This list contains the almanac model for each GNSS satellite in the GNSS constellation.

AlmanacKeplerianSet

-- ASNLISTART
Al manacKepl eri anSet ::= SEQUENCE {
svi D SV-1 D,
kepAl manacE | NTEGER (0. .2047),
kepAl manacDel t al I NTEGER (-1024..1023),
kepAl manacOregaDot I NTEGER (-1024..1023),
kepSV- St at us| NAV BIT STRING (S| ZE (4)),
kepSV- St at usFNAV BIT STRING (Sl ZE (2)) OPTIONAL, -- Need ON
kepAl manacAPower Hal f | NTEGER (-4096. . 4095),
kepAl manacQOrega0 I NTEGER (-32768. .32767),
kepAl manacW | NTEGER (-32768. .32767),
kepAl manacM | NTEGER (-32768. .32767),
kepAl manacAFO I NTEGER (-32768. .32767),
kepAl manacAF1 I NTEGER (-4096. . 4095),
}
-- ASNLISTOP
AlmanacKeplerianSet field descriptions
sviD

This field identifies the satellite for which the GNSS Almanac Model is given.

kepAlmanacE
Parameter e, eccentricity, dimensionless [8].
Scale factor 2-16,
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AlmanacKeplerianSet field descriptions

kepAlmanacDeltal
Parameter di, inclination at reference time relative to io=56°; semi-circles [8].
Scale factor 214 semi-circles.

kepAlmanacOmegaDot

Parameter (2, rate of change of right ascension (semi-circles/sec) [8].
Scale factor 2-2 semi-circles/seconds.

kepSV-StatusINAV
This field contains the I/NAV signal health status [8], clause 5.1.10 , E5bns and E1-Bus, where E5brus occupies the 2
MSBs in kepSV-StatusINAV, and E1-Bus the two LSBs.

kepSV-StatusFNAV
This field contains the F/NAV signal health status [8], clause 5.1.10 ,E5ans. If the target device is supporting multiple
Galileo signals, the location server includes this field.

kepAlmanacAPowerHalf

Parameter A(al’?), difference with respect to the square root of the nominal semi-major axis, (metres)ll 2 [8].
Scale factor 2° metres” .

kepAlmanacOmega0
Parameter OMEGAo, longitude of ascending node of orbital plane at weekly epoch (semi-circles) [8].
Scale factor 2-15 semi-circles.

kepAlmanacW
Parameter o, argument of perigee (semi-circles) [8].
Scale factor 2-1° semi-circles.

kepAlmanacMO
Parameter Mo, mean anomaly at reference time (semi-circles) [8].
Scale factor 2-%° semi-circles.

kepAlmanacAFO0
Parameter afo, satellite clock correction bias, seconds [8].
Scale factor 2-1° seconds.

kepAlmanacAF1
Parameter afi, satellite clock correction linear, sec/sec [8].
Scale factor 2-%8 seconds/second.

- AlmanacNAV-KeplerianSet

- - ASN1START

Al manacNAV- Kepl eri anSet ::= SEQUENCE {
svl D SV- 1D,
navAl nE | NTEGER (0. . 65535),
navAl nDel t al I NTEGER (- 32768. .32767),
navAl nOVEGADOT I NTEGER (- 32768. .32767),
navAl nSVHeal t h I NTEGER (0. . 255),
navAl nSgrt A | NTEGER (0. .16777215),
navAl nOVEGAo | NTEGER ( - 8388608. . 8388607) ,
navAl nOmega | NTEGER ( - 8388608. . 8388607) ,
navAl nivb | NTEGER ( - 8388608. . 8388607) ,
navAl maf 0 | NTEGER (-1024..1023),
navAl maf 1 I NTEGER (-1024..1023),

}

-- ASNLISTOP
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AlmanacNAV-KeplerianSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

navAlmE
Parameter e, eccentricity, dimensionless [4,7].
Scale factor 221

navAlmDeltal
Parameter di, correction to inclination, semi-circles [4,7].
Scale factor 2-1° semi-circles.

navAImOMEGADOT

Parameter {2, rate of right ascension, semi-circles/sec [4,7].
Scale factor 2-%8 semi-circles/second.

navAlmSVHealth
Parameter SV Health, satellite health [4,7].

navAlmSqrtA

Parameter v A, square root of the semi-major axis, metres’2[4,7]
Scale factor 2-** metres’.

navAImOMEGAO0
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch, semi-circles [4,7].
Scale factor 22 semi-circles.

navAlmOmega
Parameter w, argument of perigee semi-circles [4,7].
Scale factor 2-2% semi-circles.

navAlmMo
Parameter Mo, mean anomaly at reference time semi-circles [4,7].
Scale factor 22 semi-circles.

navAlmaf0
Parameter arn, apparent satellite clock correction seconds [4,7].
Scale factor 2-2° seconds.

navAlmafl
Parameter asn, apparent satellite clock correction sec/sec [4,7].
Scale factor 238 semi-circles seconds/second.

- AlmanacReducedKeplerianSet

-- ASN1START

Al manacReducedKepl eri anSet ::= SEQUENCE {
svl D SV-1D,
redAl nDel t aA I NTEGER (-128..127),
r edAl mOmega0 | NTEGER (- 64..63),
r edAl nPhi 0 | NTEGER (- 64..63),
redAl mL1Heal t h BOCLEAN,
redAl mL.2Heal t h BOCLEAN,
redAl mL5Heal th BOOLEAN,

}

-- ASNISTOP
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AlmanacReducedKeplerianSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

redAlmDeltaA
Parameter da, metres [4], [5], [6], [7], [39], [49].
Scale factor 2*° metres.

redAImOmega0
Parameter Qo, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-¢ semi-circles.

redAImPhi0
Parameter ®o, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 26 semi-circles.

redAlmL1Health

Parameter L1 Health, dimensionless [4], [5], [6], [7]-

If GNSS-ID = BDS, this field indicates the Satellite clock health state (the 8th bit) defined in table 7-14 [39] for BDS
B1C and in table 7-14 [49] for BDS B2a.

redAlmL2Health

Parameter L2 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B1C signal health state (the 7th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

redAlmL5Health

Parameter L5 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B2a signal health state (the 6th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

- AlmanacMidiAlmanacSet

-- ASNLSTART

Al manacM di Al manacSet ::= SEQUENCE {
svl D SV-1 D,
m di Al nE | NTEGER (0. .2047),
m di Al nDel t al | NTEGER (- 1024..1023),
m di Al rOregaDot I NTEGER (-1024..1023),
m di Al nS5grt A I NTEGER (0..131071),
m di Al nOmega0 | NTEGER (-32768. .32767),
m di Al nOmega | NTEGER (-32768..32767),
m di Al mvb | NTEGER (-32768. .32767),
m di Al maf 0 I NTEGER (-1024..1023),
m di Al maf 1 | NTEGER (-512..511),
m di Al nL1Heal t h BOOLEAN,
m di Al mL2Heal t h BOOLEAN,
m di Al mL5Heal t h BOOLEAN,

}

-- ASNLISTOP
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AlmanacMidiAlmanacSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

midiAlmE
Parameter e, dimensionless [4], [5], [6], [7], [39], [49].
Scale factor 2-16,

midiAlmDeltal
Parameter &i, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-1* semi-circles.

midiAlmOmegaDot

Parameter {2, semi-circles/sec [4], [5], [6], [7], [39], [49].
Scale factor 2-3 semi-circles/second.

midiAlmSqrtA

Parameter v/ A, metres?2[4], [5], [6], [7], [39], [49].
Scale factor 24 metres*.

midiAlmOmega0
Parameter Qo, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2-1° semi-circles.

midiAlmOmega
Parameter o, semi-circles [4], [5], [6], [7], [39], [49].
Scale factor 2% semi-circles.

midiAlmMo
Parameter Mo, semi-circles [4], [5], [6], [7], [39, [49].
Scale factor 2-15 semi-circles.

midiAlmaf0
Parameter arn, seconds [4], [5], [6], [7], [39], [49].
Scale factor 2-2° seconds.

midiAlmafl
Parameter an, sec/sec [4], [5], [6], [7], [39], [49].
Scale factor 2-37 seconds/second.

midiAlmL1Health

Parameter L1 Health, dimensionless [4], [5], [6], [7]-

If GNSS-ID = BDS, this field indicates the satellite clock health state (the 8th bit) defined in table 7-14 [39] for BDS
B1C and in table 7-14 [49] for BDS B2a.

midiAlmL2Health

Parameter L2 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B1C signal health state (the 7th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

midiAlmL5Health

Parameter L5 Health, dimensionless [4], [5], [6], [7].

If GNSS-ID = BDS, this field indicates the B2a signal health state (the 6th bit) defined in table 7-14 [39] for BDS B1C
and in table 7-14 [49] for BDS B2a.

- AlmanacGLONASS-AlmanacSet

-- ASNLISTART
Al manac GLONASS- Al manacSet :: = SEQUENCE {
gl oAl m NA | NTEGER (1..1461),
gl oAl mA I NTEGER (1..24),
gl oAl mHA I NTEGER (0. .31),
gl oAl nLanbdaA | NTEGER (-1048576. .1048575),
gl oAl nt | ambdaA | NTEGER (0. .2097151),
gl oAl nDel tal a | NTEGER (-131072..131071),
gl oAl nDel t aTA I NTEGER (-2097152..2097151),
gl oAl nDel t aTdot A | NTEGER (- 64..63),
gl oAl nEpsi | onA | NTEGER (0. .32767),
gl oAl mOnegaA | NTEGER (- 32768. .32767),
gl oAl nTauA I NTEGER (-512..511),
gl oAl nCA I NTEGER (O0..1),
gl oAl mVA BI T STRING (S| ZE(2)) OPTI ONAL, -- Need ON
}
-- ASNISTOP
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AlmanacGLONASS-AlmanacSet field descriptions

gloAIm-NA
Parameter N4, days [9].
Scale factor 1 days.

gloAImnA
Parameter n*, dimensionless [9].

gloAImHA
Parameter H»*, dimensionless [9].

gloAlImLambdaA
Parameter A", semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmtlambdaA
Parameter tan®, seconds [9].
Scale factor 2-° seconds.

gloAlmDeltala
Parameter Air®, semi-circles [9].
Scale factor 2-2° semi-circles.

gloAlmDeltaTA
Parameter ATn#, sec/orbit period [9].
Scale factor 2-° seconds/orbit period.

gloAlmDeltaTdotA
Parameter AT_DOTxq", sec/orbit period? [9].
Scale factor 2-1* seconds/orbit period?.

gloAImEpsilonA
Parameter 1", dimensionless [9].
Scale factor 2-%0.

gloAImOmegaA
Parameter wn?, semi-circles [9].
Scale factor 2-1° semi-circles.

gloAImTauA
Parameter 1", seconds [9].
Scale factor 2-18 seconds.

gloAImCA
Parameter Cn*, dimensionless [9].

gloAImMA
Parameter Mn*, dimensionless [9]. This parameter is present if its value is nonzero; otherwise it is not present.

- AlmanacECEF-SBAS-AlmanacSet

- - ASNISTART

Al manacECEF- SBAS- Al manacSet ::= SEQUENCE {
sbasAl nDat al D I NTEGER (0. . 3),
svl D SV- 1D,
sbasAl nHeal t h BI T STRING (Sl ZE(8)),
sbasAl mXg | NTEGER (-16384..16383),
sbasAl myg | NTEGER (-16384. .16383),
sbasAl nzg | NTEGER ( - 256. . 255),
sbasAl mXgdot | NTEGER (-4..3),
sbasAl mygDot | NTEGER (-4..3),
sbasAl nZgDot | NTEGER (-8..7),
sbasAl niro | NTEGER (0. .2047),

}

-- ASNISTOP
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AlmanacECEF-SBAS-AlmanacSet field descriptions

sbasAlmDatalD

Parameter Data ID, dimensionless [10].

svID

This field identifies the satellite for which the GNSS Almanac Model is given.

sbasAlmHealth

Parameter Health, dimensionless [10].

sbasAlmXg

Parameter Xc, metres [10].

Scale factor 2600 metres.

sbasAlmYg

Parameter Yg, metres [10].

Scale factor 2600 metres.

sbasAlmZzg

Parameter Zg, metres [10].
Scale factor 26000 metres.

sbasAlmXgdot

Parameter Xc Rat-of-Change, metres/second [10].
Scale factor 10 metres/second.

sbasAlmYgDot

Parameter Yc Rate-of-Change, metres/second [10].
Scale factor 10 metres/second.

sbasAlmZgDot

Parameter Zc Rate-of-Change, metres/second [10].
Scale factor 40.96 metres/second.

sbasAlmTo

Parameter to, seconds [10].

Scale factor 64 metres/second.

AlmanacBDS-AlmanacSet

-- ASNISTART

Al manacBDS- Al manacSet-r12 :

sviD

bdsAl nifoa- r 12

bdsAl nSgrt A-r12
bdsAl nE-r 12

bdsAl mMr 12

bdsAl mvD-r 12

bdsAl nOmega0-r 12
bdsAl nOmegaDot - r 12
bdsAl nDel tal -r12

: = SEQUENCE {
SV-1D,
| NTEGER (0. . 255) OPTIONAL,  -- Cond Not SameFor Al | SV
I NTEGER (0. .16777215),
I NTEGER (0. . 131071),
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 8388608. . 8388607) ,
| NTEGER ( - 65536. . 65535) ,
| NTEGER (- 32768. . 32767),

bdsAl mAO-r 12 I NTEGER (-1024..1023),

bdsAl mAl-r12 | NTEGER (-1024..1023),

bdsSvHeal t h-r12 BI T STRING (Sl ZE(9)) OPTI ONAL, -- Cond SV-1D
}
-- ASN1ISTOP

Conditional presence Explanation

NotSameForAllSV

This field may be present if the toa is not the same for all SVs; otherwise it is not present
and the toa is provided in GNSS-Almanac.

SV-ID

This field is mandatory present if SV-ID is between 0 and 63; otherwise it is not present.
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AlmanacBDS-AlmanacSet field descriptions

sviD
This field identifies the satellite for which the GNSS Almanac Model is given.

bdsAlmToa
Parameter toa, Almanac reference time (seconds) [23], [50].
Scale factor 22 seconds.

bdsAlmSqrtA
Parameter A2, Square root of semi-major axis (metres/?) [23], [50].
Scale factor 2-1* metres'?.

bdsAImE
Parameter e, Eccentricity, dimensionless [23], [50].
Scale factor 221

bdsAlmw
Parameter w, Argument of Perigee (semi-circles) [23], [50].
Scale factor 2-2% semi-circles.

bdsAImMO
Parameter Mo, Mean anomaly at reference time (semi-circles) [23], [50].
Scale factor 222 semi-circles.

bdsAlmOmega0

Parameter Qo, Longitude of ascending node of orbital plane computed according to reference time (semi-circles) [23],
[50].
Scale factor 2-2% semi-circles.

bdsAlmOmegaDot

Parameter {2, Rate of right ascension (semi-circles/second) [23], [50].
Scale factor 2-38 semi-circles/second.

bdsAlmDeltal
Parameter &i, Correction of orbit reference inclination at reference time (semi-circles) [23], [50].
Scale factor 2-2° semi-circles.

bdsAImAO
Parameter ao, Satellite clock bias (seconds) [23], [50].
Scale factor 2-2° seconds.

bdsAlmA1l
Parameter a1, Satellite clock rate (sec/sec) [23], [50].
Scale factor 2-%8 seconds/seconds.

bdsSvHealth
This field indicates satellites health information as defined in [23], [50] Table 5-16. The left most bit is the MSB.

AlmanacNavIC-AlmanacSet

-- ASNLSTART
Al manacNavl G- Al manacSet-r16 ::= SEQUENCE {
sviD-r16 SV-1 D,
navi c- Al nifoa-r 16 I NTEGER (0. .65535) OPTI ONAL, -- Cond Not SanmeFor Al | SV
navi c- Al nE-r 16 | NTEGER (0. .65535),
navi c- Al MOVEGADOT-r 16 | NTEGER (-32768. .32767),
navi c- Al nSqrt A-r 16 I NTEGER (0. .16777215),
navi c- Al mMOVEGAo- r 16 | NTEGER (- 8388608. . 8388607),
navi c- Al nrOmega- r 16 | NTEGER (- 8388608. . 8388607) ,
navi c- Al mvb-r 16 | NTEGER (- 8388608. . 8388607) ,
navi c- Al maf 0-r 16 | NTEGER (-1024..1023),
navi c- Al maf 1-r 16 | NTEGER (-1024..1023),
}
-- ASNLISTOP
Conditional presence Explanation
NotSameForAlISV This field is optionally present, need ON, if the toa is not the same for all SVs; otherwise it
is not present and the toa is provided in GNSS-Almanac.
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AlmanacNavIC-AlmanacSet field descriptions

sviD
This field identifies the satellite for which the Almanac model is given

navic-AlmToa
This field provides the time of almanac set
Scale factor 16 seconds.

navic-AImE
Parameter e, eccentricity, dimensionless
Scale factor 2-2%,

navic-AImMOMEGADOT

Parameter Q2 , rate of right ascension, semi-circles/sec
Scale factor 2-3 semi-circles/second

navic-AlmSqrtA

Parameter V A square root of the semi-major axis, metres'/?
Scale factor 21 metres/2,

navic-AImMOMEGAo0
Parameter Qo, longitude of ascending node of orbit plane at weekly epoch, semi-circles
Scale factor 2-2% semi-circles.

navic-AlImOmega
Parameter o, argument of perigee semi-circles
Scale factor 2-2% semi-circles.

navic-AlmMo
Parameter Mo, mean anomaly at reference time semi-circles
Scale factor 22 semi-circles.

navic-Almaf0
Parameter arn, apparent satellite clock correction seconds
Scale factor 22° seconds.

navic-Almafl
Parameter arn, apparent satellite clock correction sec/sec
Scale factor 2-3 semi-circles seconds/second.

- GNSS-UTC-Model

The lE GNSS-UTC-Model is used by the location server to provide several sets of parameters needed to relate GNSS
system time to Universal Time Coordinate (UTC), asdefined in [4], [5], [6], [7], [8], [9], [10Q], [23], [38], [39], [49].

The UTC time standard, UTC(K), is GNSS specific. E.g., if GNSS-ID indicates GPS, GNSS-UTC-Model contains a set
of parameters needed to relate GPS system time to UTC(USNO); if GNSSID indicates QZSS, GNSS-UTC-Model
contains a set of parameters needed to relate QZST to UTC(NICT); if GNSSID indicates GLONASS, GNSS-UTC-
Model contains a set of parameters needed to relate GLONASS system time to UTC(RU); if GNSSID indicates SBAS,
GNSS-UTC-Model contains a set of parameters needed to relate SBAS network time for the SBAS indicated by SBAS
ID to the UTC standard defined by the UTC Standard ID; if GNSSID indicates BDS, GNSS-UTC-Model contains a set
of parameters needed to relate BDS system time to UTC (NTSC), where UTC-Model Set2 is used for BDS B1C and
BDS B2a, and UTC-Model Set5 isused for BDS B1l; if the GNSSID indicates NaviC, the GNSS-UTC-Model contains a
set of parameters needed to relate NavlC system time to the UTC (BIPM).

-- ASNLSTART

GN\SS- UTC- Model ::= CHO CE {
ut chMbdel 1 UTC- Mbdel Set 1, -- Model -1
ut cMbdel 2 UTC- Mbdel Set 2, -- Model -2
ut cMbdel 3 UTC- Mbdel Set 3, -- Model -3
ut cMbdel 4 UTC- Mbdel Set 4, -- Mbdel -4
ut cMbdel 5-r 12 UTC- Model Set 5-r 12 -~ Model -5

}

-- ASNLSTOP

- UTC-ModelSetl

-- ASNLSTART

UTC- Mbdel Set1 ::= SEQUENCE {
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gnss- Ut c- Al | NTEGER (- 8388608. . 8388607) ,
gnss- Ut c- A0 | NTEGER (-2147483648. .2147483647),
gnss- Ut c- Tot I NTEGER (0. . 255),
gnss- Ut c- WAk I NTEGER (0. . 255),
gnss- U c-Del taTl s I NTEGER (-128..127),
gnss- Ut c- WNI sf I NTEGER (0. .255),
gnss- Ut c- DN | NTEGER (-128..127),
gnss- Utc-Del taTl sf | NTEGER (-128..127),
}
-- ASNISTOP
UTC-ModelSetl field descriptions
gnss-Utc-Al
Parameter Az, scale factor 2-°° seconds/second [4,7,8].
gnss-Utc-A0

Parameter Ao, scale factor 2-3° seconds [4,7,8].

gnss-Utc-Tot
Parameter tor, scale factor 212 seconds [4,7,8].

gnss-Utc-WNt
Parameter WN, scale factor 1 week [4,7,8].

gnss-Utc-DeltaTls
Parameter At.s, scale factor 1 second [4,7,8].

gnss-Utc-WNIsf
Parameter WNLsr, scale factor 1 week [4,7,8].

gnss-Utc-DN
Parameter DN, scale factor 1 day [4,7,8].

gnss-Utc-DeltaTlsf
Parameter At.sr, scale factor 1 second [4,7,8].

- UTC-ModelSet2

-- ASNLISTART
UTC- Mbdel Set 2 :: = SEQUENCE {
ut cAO | NTEGER (-32768. .32767),
ut cAl | NTEGER (-4096. . 4095),
ut cA2 | NTEGER (- 64. . 63),
utcDel taTl s | NTEGER (-128..127),
ut cTot I NTEGER (0. . 65535),
ut c\WNot | NTEGER (0. .8191),
ut cWNI sf I NTEGER (0. . 255),
ut cDN Bl T STRING (Sl ZE(4)),
ut cDel t aTl sf | NTEGER (-128..127),
[
ut cWNI sf-ext-r16 | NTEGER (256..8191) OPTI ONAL -- Need ON
11
}
-- ASNLSTOP
UTC-ModelSet?2 field descriptions
utcAO0
Parameter Ao-n, bias coefficient of GNSS time scale relative to UTC time scale (seconds) [4], [5], [6], [7], [38], [39],
[49].
Scale factor 2-3° seconds.
utcAl

Parameter Ain, drift coefficient of GNSS time scale relative to UTC time scale (sec/sec) [4], [5], [6], [7], [38], [39], [49].
Scale factor 25 seconds/second.

utcA2

Parameter Ax.n, drift rate correction coefficient of GNSS time scale relative to UTC time scale (sec/sec?) [4], [5], [6],
(71, [38], [39], [49].

Scale factor 258 seconds/second?.

utcDeltaTls

Parameter Atis, current or past leap second count (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 second.
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UTC-ModelSet2 field descriptions

utcTot
Parameter tot, time data reference time of week (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 24 seconds.

utcWNot
Parameter WNot, time data reference week number (weeks) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 week.

utcWNIsf, utcWNIsf-ext

Parameter WNLsr, leap second reference week number (weeks) [4], [S], [6], [7], [38], [39], [49].
If the field utcWNIsf-ext is present, the field utcWNIsf shall be ignored by the receiver.

Scale factor 1 week.

utcDN
Parameter DN, leap second reference day number (days) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 day.

utcDeltaTlsf
Parameter Atisr, current or future leap second count (seconds) [4], [5], [6], [7], [38], [39], [49].
Scale factor 1 second.

— UTC-ModelSet3

-- ASNLSTART
UTC- Model Set 3 :: = SEQUENCE {
nA I NTEGER (1..1461),
tauC | NTEGER (-2147483648. . 2147483647),
bl | NTEGER (-1024..1023) OPTI ONAL, -- Cond GLONASS- M
b2 | NTEGER (-512..511) OPTI ONAL, -- Cond GLONASS- M
kp BI T STRI NG (Sl ZE(2)) OPTI ONAL, -- Cond GLONASS-M
}
-- ASNLSTCP
Conditional presence Explanation
GLONASS-M The field is mandatory present if GLONASS-M satellites are present in the current
GLONASS constellation; otherwise it is not present.
UTC-ModelSet3 field descriptions
nA

Parameter NA, calendar day number within four-year period beginning since the leap year (days) [9].
Scale factor 1 day.

tauC
Parameter 1., GLONASS time scale correction to UTC(SU) (seconds) [9].
Scale factor 23! seconds.

bl
Parameter B1, coefficient to determine AUT1 (seconds) [9].
Scale factor 2% seconds.

b2
Parameter B2, coefficient to determine AUT1 (seconds/msd) [9].
Scale factor 26 seconds/msd.

kp
Parameter KP, notification of expected leap second correction (dimensionless) [9].

- UTC-ModelSet4

-- ASNLSTART
UTC- Model Set4 ::= SEQUENCE {

ut cAlwnt | NTEGER ( - 8388608. . 8388607)

ut cAOwnt | NTEGER (- 2147483648. . 2147483647)

ut cTot | NTEGER (0. . 255),

ut cVR | NTEGER (0. . 255),

utcDel taTl s | NTEGER (- 128..127),

ut cWNI sf | NTEGER (0. . 255),

ut cDN | NTEGER (- 128..127),
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ut cDel t aTl sf I NTEGER (-128..127),
ut cSt andar dl D I NTEGER (0. .7),
}
-- ASNLSTCP
UTC-ModelSet4 field descriptions
utcAlwnt

Parameter Awwnr, sec/sec ([10], Message Type 12).
Scale factor 2-° seconds/second.

utcAOwnt
Parameter AownT, seconds ([10], Message Type 12).
Scale factor 2-3° seconds.

utcTot
Parameter tot, seconds ([10], Message Type 12).
Scale factor 2'2 seconds.

utcWNt
Parameter WN;, weeks ([10], Message Type 12).
Scale factor 1 week.

utcDeltaTls
Parameter Atis, seconds ([10], Message Type 12).
Scale factor 1 second.

utcWNIsf
Parameter WNLsr, weeks ([10], Message Type 12).
Scale factor 1 week.

utcDN
Parameter DN, days ([10], Message Type 12).
Scale factor 1 day.

utcDeltaTlsf
Parameter At.sr, seconds ([10], Message Type 12).
Scale factor 1 second.

utcStandardID

If GNSS-ID indicates 'sbas’, this field indicates the UTC standard used for the SBAS network time indicated by
SBAS-ID to UTC relation as defined in the table Value of UTC Standard ID to UTC Standard relation shown below

([10], Message Type 12).

Value of UTC Standard ID to UTC Standard relation

Value of UTC UTC Standard
Standard ID
0 UTC as operated by the Communications Research Laboratory (CRL), Tokyo, Japan
1 UTC as operated by the National Institute of Standards and Technology (NIST)
2 UTC as operated by the U. S. Naval Observatory (USNO)
3 UTC as operated by the International Bureau of Weights and Measures (BIPM)
4-7 Reserved for future definition

UTC-ModelSets

-- ASNISTART

UTC Mbdel Set 5-r12 ::= SEQUENCE {
ut cAO-r 12 I NTEGER (- 2147483648. . 2147483647)
ut cAl-r12 | NTEGER (- 8388608. . 8388607)
utcDel taTl s-r12 | NTEGER (- 128. . 127),
ut WAl sf-r12 | NTEGER (0. . 255),
ut cDN-1 12 | NTEGER (0. . 255),

}

ut cDel taTl sf-r12 | NTEGER (-128..127),

-- ASNISTOP
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UTC-ModelSet5 field descriptions

utcAO
Parameter Aoutc, BDS clock bias relative to UTC, seconds [23].
Scale factor 23 seconds.

utcAl
Parameter Aiutc, BDS clock rate relative to UTC, sec/sec [23].
Scale factor 2-%° sec/sec.

utcDeltaTls
Parameter Atis, delta time due to leap seconds before the new leap second effective, seconds [23].
Scale factor 1 second.

utcWNIsf
Parameter WNLsr, week number of the new leap second, weeks [23].
Scale factor 1 week.

utcDN
Parameter DN, day number of week of the new leap second, days [23].
Scale factor 1 day.

utcDeltaTlsf
Parameter At.sr, delta time due to leap seconds after the new leap second effective, seconds [23].
Scale factor 1 second.

- GNSS-Auxiliarylnformation

The |E GNSS-Auxiliaryl nformation is used by the location server to provide additional information dependent on the
GNSSID. If GNSS-Auxiliarylnformation is provided together with other satellite dependent GNSS assistance data (i.e.,
any of GNSS-Differential Corrections, GNSS-NavigationModel, GNSS-DataBitAssistance, or GNSS-
AcquisitionAssistance | Es), the GNSS-Auxiliaryl nformation should be provided for the same satellites and in the same
L PP message as the other satellite dependent GNSS assistance data.

-- ASNLISTART
GN\SS- Auxi liaryl nformation ::= CHO CE {

gnss- | D- GPS G\SS- | D- GPS,

gnss- | D- GLONASS GNSS- | D- GLONASS,

[[ gnss-1D BDS-r16 G\SS- | D- BDS- 1 16

1]
}
GNSS- 1 D-GPS : : = SEQUENCE (Sl ZE(1..64)) OF GNSS-| D GPS- Sat El enent
GN\SS- | D- GPS- Sat El enent  : : = SEQUENCE {

svl D SV-1D,

si gnal sAvai | abl e GN\SS- Si gnal | Ds,
}
GNSS- | D- GLONASS : : = SEQUENCE (Sl ZE(1..64)) OF GNSS-| D- GLONASS- Sat El ement
GN\SS- | D- GLONASS- Sat El enent @ : = SEQUENCE {

svl D SV-1D,

si gnal sAvai | abl e GN\SS- Si gnal | Ds,

channel Nunber | NTEGER (-7..13) OPTI ONAL, -- Cond FDVA
}
GNSS- 1 D-BDS-r 16 ::= SEQUENCE (Sl ZE(1..64)) OF GNSS-|D-BDS- Sat El enent - r 16
GN\SS- | D- BDS- Sat El enent -r 16 :: = SEQUENCE {

svlD-r16 SV-1D,

sat Type-r 16 I NTEGER (0. . 3),
}
-- ASNISTOP

Conditional presence Explanation

FDMA The field is mandatory present if the GLONASS SV indicated by svID broadcasts FDMA
signals; otherwise it is not present.
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GNSS-AucxiliaryInformation field descriptions

gnss-ID-GPS
This choice may only be present if GNSS-ID indicates GPS.

gnss-ID-GLONASS
This choice may only be present if GNSS-ID indicates GLONASS.

gnss-ID-BDS
This choice may only be present if GNSS-ID indicates BDS.

sviD
This field specifies the GNSS SV for which the GNSS-Auxiliarylnformation is given.

signalsAvailable

This field indicates the ranging signals supported by the satellite indicated by svID. This field is given as a bit string as
defined in GNSS-SignallDs for a particular GNSS. If a bit is set to '1' it indicates that the satellite identified by svID
transmits ranging signals according to the signal correspondence in GNSS-SignallDs. If a bit is set to '0' it indicates
that the corresponding signal is not supported on the satellite identified by svID.

channelNumber
This field indicates the GLONASS carrier frequency number of the satellite identified by svID, as defined in [9].

satType
This field identifies the BDS B1C and BDS B2a Satellite orbit type, defined in [39], [49].
1 indicates the GEO satellite, 2 indicates the IGSO satellite, 3 indicates the MEO satellite, and O is reserved.

- BDS-DifferentialCorrections

The IE BDS-Differential Correctionsis used by the location server to provide differential corrections to the target device
for BDSB1l and BDS B3l.

-- ASNLISTART
BDS-Di fferential Corrections-r12 ::= SEQUENCE {
dbds- Ref Ti ne-r 12 I NTEGER (0. . 3599),
bds- SgnTypelLi st-r12 BDS- SgnTypelLi st-r12,
}
BDS- SgnTypeli st-r12 ::= SEQUENCE (Sl ZE (1..3)) OF BDS- SgnTypeEl ement -r 12
BDS- SgnTypeEl enent-r 12 :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D OPTI ONAL, -- Need ON
dbds- CorrectionList-ri12 DBDS- Cor recti onLi st-r12,
}
DBDS- CorrectionList-r12 ::= SEQUENCE (SIZE (1..64)) OF DBDS- CorrectionEl ement-r12
DBDS- Corr ecti onEl enent-r12 ::= SEQUENCE {
svl D SV-1D,
bds- UDREI - r 12 I NTEGER (0. .15),
bds- RURAI - r 12 I NTEGER (0. . 15),
bds- ECC- Del t aT-r 12 I NTEGER (- 4096. . 4095),
}
-- ASNISTOP
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BDS-DifferentialCorrections field descriptions

dbds-RefTime

This field specifies the time for which the differential corrections are valid, modulo 1 hour. dbds-RefTime is given in
BDS system time.

Scale factor 1-second.

bds-UDREI
This field indicates user differential range error information by user differential range error index (UDREI) as defined in
[23], [50], clause 5.3.3.8.2.

bds-RURAI
This field indicates Regional User Range Accuracy (RURA) information by Regional User Range Accuracy Index
(UDREI) as defined in [23], [50], clause 5.3.3.7.

bds-ECC-DeltaT

This field indicates the BDS differential correction information which is expressed in equivalent clock correction (At).
Add the value of At to the observed pseudo-range to correct the effect caused by the satellite clock offset and
ephemeris error. Value -4096 means the At is not available.

The scale factor is 0.1 metre.

- BDS-GridModelParameter

The |E BDS-GridModel Parameter is used by the location server to provide lonospheric Grid Information to the target
devicefor BDSB1l and BDSB3I.

-- ASNLISTART
BDS- Gri dMbdel Paraneter-r12 :: = SEQUENCE {

bds- Ref Ti me-r 12 | NTEGER (0. . 3599),

gridlonList-ri2 GidlonList-ri2,
}
GidlonList-r12 ::= SEQUENCE (SIZE (1..320)) OF GidlonEl ement-r12
GidlonEl enent-r12 ::= SEQUENCE {

igp-1D-r12 I NTEGER (1. .320),

dt-ri12 I NTEGER (0. .511),

givei-ri2 | NTEGER (0. . 15)
}
-- ASNISTOP

BDS-GridModelParamater field descriptions
bds-RefTime

This field specifies the time for which the grid model parameters are valid, modulo 1 hour. bds-RefTime is given in
BDS system time.
Scale factor 1-second.

gridlonList
This list provides ionospheric grid point information for each grid point. Up to 16 instances are used in this version of
the specification. The values 17 to 320 are reserved for future use.

igp-ID
This field indicates the ionospheric grid point (IGP) number as defined in [23], [50], clause 5.3.3.9.

dt

This field indicates dr as defined in [23], [50], clause 5.3.3.9.1, i.e. the vertical delay at the corresponding IGP
indicated by igp-ID.

The scale factor is 0.125 metre.

givei

This field indicates the Grid lonospheric Vertical Error Index (GIVEI) which is used to describe the delay correction
accuracy at ionospheric grid point indicated by igp-1D, the mapping between GIVEI and GIVE is defined in [23], [50],
clause 5.3.3.9.2.

— GNSS-RTK-Observations

The |IE GNSS-RTK-Observationsis used by the location server to provide GNSS reference station observables
(pseudorange, phaserange, phaserange-rate (Doppler), and carrier-to-noise ratio) of the GNSS signals. Essentially, these
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parameters describe the range and derivatives from respective satellites to the reference station location provided in 1E
GNSS RTK-ReferenceXtationlnfo.

The parameters provided in IE GNSS-RTK-Observations are used as specified for message type 1071-1127 in [30].

- - ASNISTART
GN\SS- RTK- Qbservations-r15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
gnss- Gbservati onLi st-r15 GN\SS- (oservati onLi st-r15,
}
G\SS- bservationList-r15 ::= SEQUENCE (S| ZE(1..64)) OF GNSS-RTK-Satel |iteDataEl ement-r15
GN\SS- RTK- Sat el | i t eDat aEl enent -r 15 :: = SEQUENCE{
svl D-r 15 SV- 1 D,
i nt eger-ns-r15 I NTEGER (0. .254) OPTI ONAL, -- Need ON
rough-range-r 15 | NTEGER (0. .1023),
rough- phase-range-rate-r15 | NTEGER (-8192..8191) OPTI ONAL, -- Need ON
gnss-rtk-SatelliteSignal DataLi st-r15 G\SS- RTK- Sat el | i t eSi gnal Dat aLi st -r 15,
}
GNSS- RTK- Sat el | it eSi gnal Dat aLi st-r15 ::= SEQUENCE (S| ZE(1..24)) OF
GN\SS- RTK- Sat el | i t eSi gnal Dat aEl ement - r 15
G\SS- RTK- Sat el | i t eSi gnal Dat aEl ement -r 15 :: = SEQUENCE {
gnss-Signal | D-r 15 GN\SS- Si gnal | D,
fi ne- PseudoRange-r 15 | NTEGER (-524288. .524287),
fi ne- PhaseRange-r 15 | NTEGER (- 8388608. . 8388607) ,
| ockTi nel ndi cat or-r 15 I NTEGER (0..1023),
hal f Cycl eAnbi gui tyl ndi cat or-r 15 BIT STRING (SI ZE (1)),
carrier-to-noise-ratio-ri5 I NTEGER (0. .1023) COPTI ONAL, -- Need ON
fi ne- PhaseRangeRat e-r 15 | NTEGER (-16384..16383) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-RTK-Observations field descriptions

epochTime
This field specifies the epoch time of the observations. The gnss-TimelD in GNSS SystemTime shall be the same as
the GNSS-ID in IE GNSS-GenericAssistDataElement.
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GNSS-RTK-Observations field descriptions

sviD
This field specifies the GNSS SV-ID of the satellite for which the GNSS Observations are provided.

integer-ms

This field contains the integer number of milliseconds in the satellite rough range. Rough range can be used to restore
complete observables for a given satellite.

Scale factor 1 milli-second in the range from 0 to 254 milli-seconds.

rough-range
This field contains the sub-milliseconds in the satellite rough range (modulo 1 millisecond).
Scale factor 21 milli-seconds in the range from 0 to (1-2-1°) milli-seconds.

rough-phase-range-rate
This field contains the GNSS satellite rough phaserange rate.
Scale factor 1 m/s. Range +8191 m/s.

gnss-SignallD
This field specifies the GNSS signal for which the GNSS observations are provided.

fine-PseudoRange

This field contains the GNSS signal fine pseudorange.

Full pseudorange corresponding to the given signal is the sum of this field and the fields integer-ms and rough-range.
NOTE 1.

Scale factor 2-?° milli-seconds. Range +(2-0—2-2°) milli-seconds.

fine-PhaseRange

This field contains the GNSS signal fine phaserange.

Being added to fields integer-ms and rough-range allows getting the full phaserange observable corresponding to
given signal. NOTE 2.

Scale factor 2-3! milli-seconds. Range +(2-8-2-3%) milli-seconds.

lockTimelndicator

This field provides a measure of the amount of time during which the receiver has maintained continuous lock on that
satellite signal. If a cycle slip occurs during the previous measurement cycle, the lock time indicator shall be reset to
zero.

The mapping of lock-time parameters as defined in [30] is according to the table lockTimelndicator value to lock-time
parameters relation shown below.

halfCycleAmbiguitylndicator

Value 0 indicates no half-cycle ambiguity. Value 1 indicates half-cycle ambiguity.

When providing phaserange with unresolved polarity encoding this bit shall be set to 1. A target device that is not
capable of handling half-cycle ambiguities shall skip such phaserange observables. If polarity resolution forced
phaserange to be corrected by half-a-cycle, then the lockTimelndicator must be reset to zero, indicating that despite
continuous tracking the final phaserange experienced non-continuity.

carrier-to-noise-ratio
This field provides the GNSS signal carrier-to-noise-ratio in dB-Hz.
Scale factor 2 dB-Hz in the range from 0.0625 to 63.9375 dB-Hz.

fine-PhaseRangeRate

This field contains the GNSS signal fine Phase Range Rate.

Full phaserange rate is the sum of this field and the rough-phase-range-rate field. NOTE 3.
Scale factor 0.0001 m/s. Range +1.6383 m/s.

NOTE 1: Complete Pseudorange for each signal (i) of given satellite can be restored as follows:
Pseudorange(i) = ¢/1000 x (integer-ms + rough_range/1024 + 272 x fine_Pseudorange(i)), metre.

NOTE 2: Complete Phaserange for each signal (i) of given satellite can be restored as follows:
Phaserange(i) = ¢/1000 x (integer-ms + rough_range/1024 + 2731 x fine_Phaserange(i)), metre.

NOTE 3: Complete PhaseRangeRate for each signal (i) of given satellite can be restored as follows:
PhaseRangeRate(i) = rough-phase-range-rate + 0.0001*fine-PhaseRangeRate (i), metre/second.

NOTE 4: The speed of light ¢ is 299,792,458 metres per second.
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lockTimelndicator value to lock-time parameters relation

lockTimelndicator | Supplementary Minimum Lock Time (ms) Range of Indicated Lock
value (i) coefficient (k) [30] Times (t) (ms) [30]
[30]
0-63 1 i 0<t<64
64 — 95 2 2xi—64 64 <t<128
96 — 127 4 4 xi—256 128 =t < 256
128 — 159 8 8 xi—768 256 st<512
160 — 191 16 16 x i—2048 512 £t<1024
192 — 223 32 32 xi—-5120 1024 <t < 2048
224 — 255 64 64 x i—12288 2048 <t < 4096
256 — 287 128 128 x i — 28672 4096 <t <8192
288 — 319 256 256 x i — 65536 8192 <t< 16384
320 -351 512 512 x i — 147456 16384 <t < 32768
352 — 383 1024 1024 x i — 327680 32768 <t < 65536
384 — 415 2048 2048 x i — 720896 65536 <1< 131072
416 — 447 4096 4096 x i — 1572864 131072 =t < 262144
448 — 479 8192 8192 x i — 3407872 262144 <t <524288
480 - 511 16384 16384 x i — 7340032 524288 <t < 1048576
512 — 543 32768 32768 x i — 15728640 1048576 <t < 2097152
544 — 575 65536 65536 x i — 33554432 2097152 =1 < 4194304
576 — 607 131072 131072 x i — 71303168 4194304 <t < 8388608
608 — 639 262144 262144 x i — 150994944 8388608 =t < 16777216
640 — 671 524288 524288 x i — 318767104 16777216 <t < 33554432
672 — 703 1048576 1048576 x i — 671088640 33554432 <t < 67108864
704 2097152 2097152 x i — 1409286144 67108864 <t
705 —1023 Reserved

- GLO-RTK-BiaslInformation

The |E GLO-RTK-Biaslnformation is used by the location server to provide the so-called "GLONASS Code-Phase bias
values' (CPB) for up to all FDMA GLONASS observations.

If IE GNSS RTK-Observations for gnss-ID = glonass are provided, but |E GLO-RTK-Biaslnformation is not provided,
the target device assumes that the CPB information has been applied to the GLONASS observation data a priori.

The parameters provided in |E GLO-RTK-Biaslnformation are used as specified for message type 1230 in [30].

-- ASNISTART

. = SEQUENCE{
GNSS- Ref erenceSt ati onl D-r 15,
BI T STRING (Sl ZE(1)),

GLO RTK- Bi asl nf ormati on-r15 :
referenceStationl D-r15
cpbl ndi cat or-r15

| 1- ca- cpBi as-r 15 | NTEGER (-32768. .32767) CPTI ONAL, -- Need ON
| 1- p- cpBi as-r 15 | NTEGER (-32768. .32767) OPTI ONAL, -- Need ON
| 2- ca- cpBi as-r 15 | NTEGER (-32768. .32767) OPTI ONAL, -- Need ON

I NTEGER (- 32768. .32767) CPTI ONAL, -- Need ON

| 2- p- cpBi as-r 15

-- ASNISTOP

GLO-RTK-BiasInformation field descriptions

referenceStationlD
This field specifies the Station ID for which the GLO-RTK-Biaslnformation is provided.

cpbindicator
This field specifies the GLONASS Code-Phase Bias Indicator. The interpretation of the value is as follows:

0 —The GLONASS Pseudorange and Phaserange observationsin |E GNSS-RTK-Observations are not aligned to

the same measurement epoch.
1 —The GLONASS Pseudorange and Phaserange observations in |E GNSS RTK-Observations are aligned to the

same measurement epoch.
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GLO-RTK-BiasInformation field descriptions

I1-ca-cpBias
This field specifies the GLONASS L1 C/A Code-Phase Bias, which represents the offset between the L1 C/A
Pseudorange and L1 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L1 Phaserange measurements may be aligned
using:

Aligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange + GLONASS L1 C/A Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L1 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange — GLONASS L1 C/A Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I1-p-cpBias
This field specifies the GLONASS L1 P Code-Phase Bias, which represents the offset between the L1 P Pseudorange
and L1 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L1 Phaserange measurements may be aligned
using:

Aligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange + GLONASS L1 P Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L1 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L1 Phaserange = Full GLONASS L1 Phaserange — GLONASS L1 P Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I2-ca-cpBias
This field specifies the GLONASS L2 C/A Code-Phase Bias, which represents the offset between the L2 C/A
Pseudorange and L2 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L2 Phaserange measurements may be aligned
using:

Aligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange + GLONASS L2 C/A Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L2 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange — GLONASS L2 C/A Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

I2-p-cpBias
This field specifies the GLONASS L2 P Code-Phase Bias, which represents the offset between the L2 P Pseudorange
and L2 Phaserange measurement epochs in metres.
If cpbindicator is set to 0, the measurement epoch of the GLONASS L2 Phaserange measurements may be aligned
using:

Aligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange + GLONASS L2 P Code-Phase Bias.
If cpbindicator is set to 1, the measurement epoch of the GLONASS L2 Phaserange measurements may be unaligned
using:

Unaligned GLONASS L2 Phaserange = Full GLONASS L2 Phaserange — GLONASS L2 P Code-Phase Bias.
Scale factor 0.02 m. Range +655.34 m.

GNSS-RTK-MAC-CorrectionDifferences

The |IE GNSS-RTK-MAC-CorrectionDifferences is used by the location server to provide dispersive (ionospheric) and
non-dispersive (geometric) correction difference components for up to 32 pairs of Auxiliary and Master Reference
Stations. The Master Reference Station coordinates are provided in |E GNSS RTK-ReferenceXtationlnfo and the
Auxiliary Station coordinates are provided in |E GNSS-RTK-AuxiliaryStationData.

The parameters provided in |E GNSS-RTK-MAC-CorrectionDifferences are used as specified for message type 1017
and 1039 in [30] and apply to all GNSSs.

-- ASNLSTART

GN\SS- RTK- MAC- Correcti onDi fferences-r15 ::= SEQUENCE {
net wor kl D-r 15 GNSS- Net wor kil D-r 15,
subNet wor kI D-r 15 GNSS- SubNet wor kIl D-r 15 OPTI ONAL, -- Need ON
mast er - Ref erenceSt ati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15,
11-r15 GNSS- Frequencyl D-r 15 OPTI ONAL, -- Need OP
| 2-r15 GN\SS- Fr equencyl D-r 15 OPTI ONAL, -- Need OP
rtkCorrectionDifferencesList-r15 RTK- Correcti onDi fferencesLi st-r15,

}

RTK- CorrectionDi fferencesList-r15 ::= SEQUENCE (S| ZE (1..32)) OF

RTK- Correcti onDi f f er encesEl enent - r 15
RTK- CorrectionDi fferencesEl enent-r15 ::= SEQUENCE {
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epochTi me-r 15 GNSS- Syst enfli e,
auxiliary-referenceStati onl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
geonetri c-i onospheric-corrections-differences-ri15
Geonetric- | onospheric-Corrections-Differences-r15,

}
Geonetric-1onospheric-Corrections-Differences-r15 ::= SEQUENCE (S| ZE(1..64)) OF
Ceonetric-1onospheric-Corrections-Differences-El enent-r15
Geonetric- | onospheric-Corrections-Differences-El enent-r15 ::= SEQUENCE {
svl D-r15 SV-1 D,
anbi gui t ySt at usFl ag-r 15 I NTEGER (0. . 3),
non- synch- count - r 15 I NTEGER (0..7),
geonetricCarri er PhaseCorrecti onDi fference-ri15 | NTEGER (- 65536. . 65535) ,
i od-r15 BI T STRING (S| ZE(11)),
i onospheri cCarri er PhaseCorrectionDi fference-r15 | NTEGER (-65536..65535),
}
-- ASNLISTOP
GNSS-RTK-MAC-CorrectionDifferences field descriptions
networklD

This field provides the network ID.

subNetworkID
This field identifies the subnetwork of a network identified by networkID.

master-ReferenceStation|D
This field specifies the station ID of the Master Reference Station.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the
rtkCorrectionDifferencesList is provided. If the fields are absent, the default interpretation in table 'L1/L2 default
interpretation’ applies.

rtkCorrectionDifferencesList
This field provides the correction differences for Auxiliary-Master Reference Station pairs.

epochTime
This field specifies the epoch time of observations used to derive the correction differences. The gnss-TimelD in
GNSS-SystemTime shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

auxiliary-referenceStationID
This field specifies the station ID of the Auxiliary Reference Station.

sviD
This field specifies the satellite for which the data is provided.

ambiguityStatusFlag
This field provides the ambiguity status. 'L1' below corresponds to the link indicated by the 11 field; 'L2' below
corresponds to the link indicated by the 12 field.

0 - Reserved for future use (artificial observations)

1 - Correct Integer Ambiguity Level for L1 and L2

2 - Correct Integer Ambiguity Level for L1-L2 widelane

3 - Uncertain Integer Ambiguity Level. Only a likely guess is used.

non-synch-count

This field provides the count of unrecoverable cycle slips. Whenever an unrecoverable cycle slip occurs this count
shall be increased. The counter shall not be increased more than once per minute. Data for satellites with cycle slips
more frequent than once per minute should not be provided.

geometricCarrierPhaseCorrectionDifference

This field provides the Geometric Carrier Phase Correction Difference (GCPCD), which is the Correction Difference for

the geometric part (troposphere and orbits) calculated based on integer leveled L1 and L2 correction differences

(L1CD and L2CD).
2

2
GePep = ~LICD - 2f2 ~L2CD
f1 - f2 1 fz
L1CD, L2CD, and ICPCD are presented in metres. 'L1' below corresponds to the link indicated by the I1 field; ‘L2
below corresponds to the link indicated by the 12 field.

Scale factor 0.5 millimetre; range +32.767 metres.

2

iod
This field specifies the 10D value of the broadcast ephemeris used for calculation of Correction Differences (see IE
GNSS-NavigationModel).
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GNSS-RTK-MAC-CorrectionDifferences field descriptions

ionosphericCarrierPhaseCorrectionDifference
This field provides the lonospheric Carrier Phase Correction Difference (ICPCD), which is the Correction Difference
for the ionospheric part calculated based on integer leveled L1 and L2 correction differences (L1CD and L2CD).

f2 f2
ICPCD=—52 5 LICD - 52— L2CD
f f

2 2

2 1 2 1
L1CD, L2CD, and ICPCD are presented in metres. 'L1' below corresponds to the link indicated by the I1 field; 'L2"
below corresponds to the link indicated by the 12 field.
Scale factor 0.5 millimetre; range +32.767 metres.

L1/L2 default interpretation

GNSS 11 12
GPS L1 L2
SBAS L1 L5
QZSS L1 L2
Galileo E1l E5a
GLONASS G1 G2
BDS B1 B2

— GNSS-RTK-Residuals

The |E GNSS-RTK-Residualsis used by the location server to provide Network RTK correction residual error
information.

If the interpolation of the corrections for the target device location is performed at the location server, resulting in a
non-physical reference station, the GNSS-RTK-Residuals are referenced to the non-physical reference station.

If the interpolation of the correctionsis performed by the target device (e.g., using
GNSS RTK-MAC-CorrectionDifferences), the GNSS-RTK-Residuals are referenced to the closest master or auxiliary
station to the target device.

The parameters provided in IE GNSS-RTK-Residuals are used as specified for message type 1030 and 1031 in [30] and
apply to all GNSSs.

-- ASNLISTART
GN\SS- RTK- Resi dual s-r15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
referenceStationl D-r15 GN\SS- Ref erenceSt ati onl D-r 15,
n- Ref s-r 15 I NTEGER (0. .127),
| 1-r15 GN\SS- Fr equencyl D-r 15 OPTI ONAL, -- Need OP
| 2-r15 GNSS- Frequencyl D-r 15 OPTI ONAL, -- Need OP
rtk-residual s-1ist-ri15 RTK- Resi dual s- Li st-r 15,
}
RTK- Resi dual s-Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF RTK-Residual s-El ement-r 15
RTK- Resi dual s- El enent-r 15 ::= SEQUENCE {
svl D-r 15 SV- 1 D,
s-oc-r15 I NTEGER (0. .255),
s-od-r15 | NTEGER (0. .511),
s-oh-r15 | NTEGER (0. .63),
s-1c-ri5 I NTEGER (0. .1023),
s-1d-r15 I NTEGER (0. .1023),
}
-- ASNISTOP
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GNSS-RTK-Residuals field descriptions

epochTime
This field specifies the epoch time of the Network RTK Residual Error data. The gnss-TimelD in GNSS-SystemTime
shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

referenceStationID
This field specifies the Reference Station ID. The Reference Station may be a physical or non-physical station.

n-Refs

This field specifies the number of reference stations used to derive the residual statistics (1 to 127; 127 indicates 127
or more stations). The number of reference stations should never be zero. If zero is encountered the target device
should ignore the message.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the rtk residuals-list is
provided. If the fields are absent, the default interpretation in table 'L1/L2 default interpretation’ in IE
GNSS-RTK-MAC-CorrectionDifferences applies.

sviD
This field specifies the satellite for which the data is provided.

s-oc
This field specifies the constant term of standard deviation (1 sigma) for non-dispersive interpolation residuals, Soc.
Scale factor 0.5 millimetre; range 0-127 millimetre. NOTE 1.

s-od

This field specifies the distance dependent term of standard deviation (1 sigma) for nondispersive interpolation
residuals, Sod.

Scale factor 0.01 ppm; range 0-5.11 ppm. NOTE 1.

s-oh

This field specifies the height dependent term of standard deviation (1 sigma) for nondispersive interpolation residuals,
Soh.

Scale factor 0.1 ppm; range 0-5.1 ppm. NOTE 1.

s-lc

This field specifies the constant term of standard deviation (1 sigma) for dispersive interpolation residuals (as affecting
L1 frequency), sic. 'L1' corresponds to the link indicated by the 11 field.

Scale factor 0.5 millimetre; range 0-511 millimetre

s-ld
This field specifies the distance dependent term of standard deviation (1 sigma) for dispersive interpolation residuals
(as affecting L1 frequency), su. 'L1' corresponds to the link indicated by the 11 field. NOTE 2.

NOTE 1: The complete standard deviation for the expected non-dispersive interpolation residual is computed from
s-oc, s-od and s-oh using the formula:

So = \/Sgc + Sgd ! dsef + Sgh ! thzeef [mm]
where dre i the distance of the target device from the nearest physical reference station in [km] and

|[dhref is the absolute val ue of the height difference between the nearest physical reference station and the
target devicein [km].

NOTE 2: The complete standard deviation for the expected dispersive interpolation residual is computed from s-Ic
and s-ld using the formula:

s (L1 =/s; +s5 -di.; [mm]

where dre is the distance of the target device from the nearest physical reference station in [km].
The standard deviation for the L2 frequency is calculated using the formula:

s(L2) =5 (L1)- ’ig [mmj- L2 corresponds to the link indicated by the 12 field; A/=c/fy, A=c/f, are the
A

nominal wavelengths of the linksindicated by the |1, 12 fields, respectively.

- GNSS-RTK-FKP-Gradients

The |E GNSS-RTK-FKP-Gradients is used by the location server to provide the FKP Network RTK gradients of
distance-dependent errors like ionosphere, troposphere and orbits. The target device may use the gradients to compute
the influence of the distance dependent errors for its own position.

The parameters provided in IE GNSS-RTK-FKP-Gradients are used as specified for message type 1034 and 1035 in
[30] and apply to all GNSSs.

-- ASN1ISTART

GN\SS- RTK- FKP- Gradi ent s-r 15 :: = SEQUENCE {
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referenceStationl D-r15
epochTi me-r 15

| 1-r15

| 2-r15

fkp-gradi ents-list-ri15

234

GNSS- Ref erenceSt ati onl D-r 15,
GN\SS- Syst enfli e,

GN\SS- Fr equencyl D-r 15

GNSS- Fr equencyl D-r 15

FKP- Gr adi ent s- Li st-r 15,

OPTI ONAL,
OPTI ONAL,

}
FKP- Gradi ent s- Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF FKP-G adi ents-El ement -r 15
FKP- Gr adi ent s- El enent -r 15 :: = SEQUENCE {

svl D-r15 SV-1 D,

i od-r15 BI T STRING (Sl ZE(11)),

north-geonetric-gradi ent-r15
east-geonetric-gradi ent-ri15
nort h-i onospheri c-gradi ent-r15
east - i onospheri c-gradi ent-r15

| NTEGER (- 2048. . 2047),
| NTEGER (- 2048. . 2047),
| NTEGER (- 8192. .8191),
| NTEGER (- 8192. .8191),
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-- Need OP
-- Need OP

}

-- ASNISTOP

GNSS-RTK-FKP-Gradients field descriptions

referenceStationID
This field specifies the Reference Station ID. The Reference Station may be a physical or non-physical station.

epochTime
This field specifies the epoch time of the FKP data. The gnss-TimelD in GNSS-SystemTime shall be the same as the
GNSS-ID in IE GNSS-GenericAssistDataElement.

11,12

These fields specify the dual-frequency combination of L1 and L2 link/frequencies for which the fkp-gradients-list is
provided. If the fields are absent, the default interpretation in table 'L1/L2 default interpretation’ in IE
GNSS-RTK-MAC-CorrectionDifferences applies. NOTE.

sviD
This field specifies the satellite for which the data is provided.

iod
This field specifies the 10D value of the broadcast ephemeris used for calculation of FKP data (see IE
GNSS-NavigationModel).

north-geometric-gradient

This field specifies the gradient (FKP) of the geometric (non-dispersive) error components in South-North direction in
parts per million of the south-north distance to the reference station.

Scale factor 0.01 ppm; range +20.47 ppm.

east-geometric-gradient

This field specifies the gradient (FKP) of the geometric (non-dispersive) error components in West-East direction in
parts per million of the west-east distance to the reference station.

Scale factor 0.01 ppm; range +20.47 ppm.

north-ionospheric-gradient
This field specifies the gradient (FKP) of the ionospheric (dispersive) error component in South-North direction.
Scale factor 0.01 ppm; range +81.91 ppm.

east-ionospheric-gradient
This field specifies the gradient (FKP) of the ionospheric (dispersive) error component in West-East direction.
Scale factor 0.01 ppm; range +81.91 ppm.

NOTE: Asdescribed in[30], the distance dependent error for the geometric part dpo and ionospheric part dpi is

computed from the gradients provided in FKP-Gradients-Element. The distance dependent error for a
carrier phase measurements @ on asigna with frequency f can be computed by:

2
f
0Py =0 + (le p,

where f1, f isthe link/frequency indicated by the 1, 12 fields, respectively.
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— GNSS-SSR-OrbitCorrections

The |IE GNSS-SSR-OrbitCorrectionsis used by the location server to provide radial, along-track and cross-track orbit
corrections together with integrity information. The target device may use the SSR-OrbitCorrectionList to compute a
satellite position correction to be combined with the satellite position cal culated from broadcast ephemeris.

The parameters provided in IE GNSS-SSR-OrbitCorrections — except for ORBI T-1ntegrityParameters and SSR-
IntegrityOrbitBounds — are used as specified for SSR Orbit Messages (e.g., message type 1057 and 1063) in [30] and
apply to all GNSSs.

-- ASNLISTART

GNSS- SSR- Orbi t Corrections-r15 ::= SEQUENCE {
epochTi me-r 15 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 15 | NTEGER (0. . 15),
satel |l iteReferencebDatumr15 ENUMERATED { itrf, regional, ... },
i od-ssr-r15 I NTEGER (0. . 15),
ssr-OrbitCorrectionList-ri5 SSR- Or bi t Correcti onLi st-r15,

[
11

orbit-IntegrityParaneters-ri7 ORBI T-I nt egri tyParanet ers-r17 OPTI ONAL -- Need OR

}
SSR-Or bit CorrectionList-r15 ::= SEQUENCE (Sl ZE(1l..64)) OF SSR-OrbitCorrectionSatelliteEl ement-r15
SSR-OrbitCorrectionSatel |iteEl ement-r15 ::= SEQUENCE {
svl D-r15 SV-1 D,
i od-r15 BIT STRING (SI ZE(11)),
delta-radial -ri15 I NTEGER (-2097152..2097151),
del t a- Al ongTrack-r15 | NTEGER (-524288. .524287),
del t a- CrossTrack-r15 | NTEGER (-524288. .524287),
dot - del ta-radi al -r15 | NTEGER (- 1048576. . 1048575) OPTI ONAL, -- Need ON
dot - del t a- Al ongTr ack-r 15 I NTEGER (-262144..262143) OPTI ONAL, -- Need ON
dot - del t a- CrossTrack-r 15 | NTEGER (-262144..262143) OPTI ONAL, -- Need ON
[
ssr-IntegrityO bitBounds-ri17 SSR- I ntegrityOrbitBounds-r17 OPTIONAL -- Cond Integrityl
11
}
ORBI T-I ntegrityParaneters-ri17 ::= SEQUENCE {
pr obOnset Const Faul t-r 17 I NTEGER (0. . 255),
neanConst Faul t Durati on-r17 | NTEGER (1. .3600),
probOnset Sat Faul t-r 17 | NTEGER (0. . 255),
nmeanSat Faul t Durati on-r17 I NTEGER (1. .3600),
or bi t RangeError Correl ati onTi nme-r 17 I NTEGER (0. . 255) OPTI ONAL, -- Need OR
or bi t RangeRat eError Correl ati onTi me-r17 | NTEGER (0. . 255) OPTIONAL, -- Cond Integrity2
}
SSR-I ntegrityOrbitBounds-r17 ::= SEQUENCE {
nmeanOrbitError-r17 RAC- O bi t al Err or Conponent s-r 17,
stdDevOrbitError-ri17 RAC- O bi t al Err or Conponent s-r 17,
meanOr bi t Rat eError-r17 RAC- O bi t al Err or Conponent s-r 17,
stdDevOrbit RateError-ri17 RAC- Or bi t al Err or Conponent s-r 17,
}
RAC- Or bi t al Error Conponents-r17 ::= SEQUENCE {
radi al -r17 I NTEGER (0. . 255),
al ongTrack-r17 I NTEGER (0. .255),
crossTrack-r17 I NTEGER (0. . 255)
}
-- ASN1ISTOP
Conditional presence Explanation
Integrityl The field is mandatory present if ORBIT-IntegrityParameters is present; otherwise it is not
present.
Integrity2 The field is mandatory present if orbitRangeErrorCorrelationTime is present; otherwise it
is not present.
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GNSS-SSR-OrbitCorrections field descriptions

epochTime
This field specifies the epoch time of the orbit corrections. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation below. NOTE
1

satelliteReferenceDatum
This field specifies the satellite refence datum for the orbit corrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the satellite for which the orbit corrections are provided.

iod
This field specifies the 10D value of the broadcast ephemeris for which the orbit corrections are valid (see IE
GNSS-NavigationModel). NOTE 2, NOTE 4.

delta-radial
This field specifies the radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.1 mm; range +209.7151 m.

delta-AlongTrack
This field specifies the along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range +209.7148 m.

delta-CrossTrack
This field specifies the cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.4 mm; range +209.7148 m.

dot-delta-radial
This field specifies the velocity of radial orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.001 mm/s; range +1.048575 m/s.

dot-delta-AlongTrack
This field specifies the velocity of along-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range +1.048572 m/s.

dot-delta-CrossTrack
This field specifies the velocity of cross-track orbit correction for broadcast ephemeris. NOTE 3.
Scale factor 0.004 mm/s; range +1.048572 m/s.

probOnsetConstFault

This field specifies the Probability of Onset of Constellation Fault per Time Unit where a constellation fault is at least
two satellites being faulty simultaneously due to the same event.

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetConstFault and the range is 10102
to 1 per hour.

meanConstFaultDuration

This field specifies the Mean Constellation Fault Duration which is the mean duration between when a constellation
fault occurs, and the user is alerted by IE GNSS-RealTimelntegrity (or the integrity violation is over).

Scale factor 1 s; range 1-3600 s.

probOnsetSatFault

This field specifies the Probability of Onset of Satellite Fault per Time Unit which is the probability of occurrence of
satellite error to exceed the residual error bound for more than the Time to Alert (TTA).

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetSatFault and the range is 101%2 to
1 per hour.

meanSatFaultDuration

This field specifies the Mean Satellite Fault Duration which is the mean duration between when a satellite fault occurs,
and the user is alerted by IE GNSS-RealTimelntegrity (or the integrity violation is over).

Scale factor 1 s; range 1-3,600 s.
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GNSS-SSR-OrbitCorrections field descriptions

orbitRangeErrorCorrelationTime

This field specifies the Orbit Range Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range error due to orbit.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.

orbitRangeRateErrorCorrelationTime

This field specifies the Orbit Range Rate Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range rate error due to orbit.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i < 234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.

meanOrbitError

This field specifies the Mean Orbit Error bound in satellite radial, along-track and cross-track coordinates, which are
the mean values for a set of three overbounding models that bound the residual orbit error in satellite radial, along-
track and cross-track directions.

Each mean is calculated using:

0.01i, i <200
#={2+0.1(i—200), 200 < i <230 [m]
5+ 0.5(i — 230), i>230

Range is 0-17.5 m.

stdDevOrbitError

This field specifies the Standard Deviation Orbit Error bound in satellite radial, along-track and cross-track
coordinates, which are the standard deviation values for a set of three overbounding models that bound the residual
orbit error in satellite radial, along-track and cross-track directions.

Each standard deviation is calculated using:

0.01, i < 200
a:{2+0.1(l’—200), 200 < i < 230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

meanOrbitRateError

This field specifies the Mean Orbit Rate Error in satellite radial, along-track and cross-track coordinates, which are the
mean values for a set of three overbounding models that bound the residual satellite orbit rate error in satellite radial,
along-track and cross-track directions.

Scale factor 0.001 m/s; range 0-0.255 m/s.

stdDevOrbitRateError

This field specifies the Standard Deviation Orbit Rate Error in satellite radial, along-track and cross-track coordinates,
which are the standard deviation values for a set of three overbounding models that bound the residual satellite orbit
rate error in satellite radial, along-track and cross-track directions.

Scale factor 0.001 m/s; range 0-0.255 m/s.

NOTE 1: The update intervals are aligned to the GPS time scale for all GNSSsin order to allow synchronous
operation for multiple GNSS services. This means that the update intervals may not be aligned to the
beginning of the day for another GNSS. Due to the leap seconds, thisis generally the case for GLONASS.

NOTE 2: Inthe casesthat gnss-ID indicates 'gps, 'gzss or 'bds, theiod refers to the NAV broadcast ephemeris
(GPSL1C/A, QZSSQZS-L1 or BDS B1I/B3l, respectively, in table GNSS to iod Bit String(11) relation
in |E GNSS-NavigationModel).

NOTE 3: Thereferencetimetp isepochTime + %2 x ssrUpdatel nterval. The reference time to for ssrUpdatel nterval
'0" isepochTime.

NOTE 4: Inthe cases that the GNSS-SSR-OrbitCorrection |E is contained within a GNSS-SSR-
OrbitCorrectionsSet2 |E, then the reference ephemerisis denoted by the refEph field within the GNSS-
SSR-OrhitCorrectionsSet2 | E, not the default as per NOTE 2. In the case gnss-ID indicates 'bds and if
refEph is set to blc, theiod refers to the B-CNAV 1 broadcast ephemeris (BDS B1C/B2ain table GNSS
toiod Bit String (11) relation in IE GNSS-NavigationModel).
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Value of ssrUpdatelnterval to SSR Update Interval relation

Value of SSR Update Interval

ssrUpdatelnterval

0 1 second

1 2 seconds

2 5 seconds

3 10 seconds

4 15 seconds

5 30 seconds

6 60 seconds

7 120 seconds

8 240 seconds

9 300 seconds

10 600 seconds

11 900 seconds

12 1800 seconds

13 3600 seconds

14 7200 seconds

15 10800 seconds

- GNSS-SSR-ClockCorrections

The lE GNSS-SSR-ClockCorrectionsis used by the location server to provide clock correction parameters together with
integrity information. The target device may use the SSR-ClockCorrectionList to compute a clock correction to be
applied to the broadcast satellite clock parameters, identified by iod of corresponding GNSS-SSR-OrbitCorrections.

The parameters provided in |E GNSS-SSR-ClockCorrections — except for CLOCK-IntegrityParameters and SSR-
IntegrityClockBounds — are used as specified for SSR Clock Messages (e.g., message type 1058 and 1064) in [30] and
apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- Cl ockCorrections-ri15 ::= SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
ssrUpdat el nt erval -r 15 I NTEGER (0. . 15),
iod-ssr-ri5 I NTEGER (0. .15),
ssr-Cd ockCorrectionList-r15 SSR- d ockCorrectionLi st-r15,
[
cl ock-IntegrityParanmeters-ri17 CLOCK- | ntegrityParanmeters-ri17 OPTI ONAL -- Need OR
11
}
SSR- Cl ockCorrectionList-rl15 ::= SEQUENCE (Sl ZE(1..64)) OF SSR-Cl ockCorrectionSatelliteEl ement-r15
SSR- Cl ockCorrectionSatel | iteEl ement-r15 ::= SEQUENCE {
svl D-r15 SV-1D,
del t a- Cl ock- CO-r 15 I NTEGER (-2097152..2097151),
del ta- G ock- C1-r 15 | NTEGER (-1048576. .1048575) OPTI ONAL, -- Need ON
del ta- G ock-C2-r 15 | NTEGER (- 67108864. .67108863) OPTI ONAL, -- Need ON
[ _ _
ssr-IntegrityC ockBounds-r17 SSR- I ntegri tyCd ockBounds-r17 OPTI ONAL  -- Need OR
11
}
CLOCK- I ntegrityParameters-r17 ::= SEQUENCE {
cl ockRangeError Correl ati onTi me-r17 | NTEGER (0. . 255),
cl ockRangeRat eError Correl ati onTi me-r17 | NTEGER (0. . 255),
}
SSR- I ntegrityC ockBounds-r17 ::= SEQUENCE {
meanCl ock-r17 I NTEGER (0. . 255),
st dDevd ock-r 17 I NTEGER (0. . 255),
neanCl ockRat e-r 17 I NTEGER (0. . 255),
st dDevCl ockRate-r17 | NTEGER (0. . 255),
}
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-- ASNISTOP

GNSS-SSR-ClockCorrections field descriptions

epochTime
This field specifies the epoch time of the clock corrections. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the satellite for which the clock corrections are provided.

delta-Clock-CO
This field specifies the Co polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.1 mm; range +209.7151 m.

delta-Clock-C1
This field specifies the C1 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.001 mm/s; range +1.048575 m/s.

delta-Clock-C2
This field specifies the C2 polynomial coefficient for correction of broadcast satellite clock. NOTE 1.
Scale factor 0.00002 mm/s?; range +1.34217726 m/s?.

clockRangeErrorCorrelationTime

This field specifies the Clock Range Error Correlation Time which is the upper bound of the correlation time of the
satellite residual range error due to clock.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.

clockRangeRateErrorCorrelationTime

This field specifies the Clock Range Rate Error Correlation Time which is the upper bound of the correlation time of
the satellite residual range rate error due to clock.

The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

meanClock

This field specifies the Mean Clock Error bound which is the mean value for an overbounding model that bounds the
residual clock error.

The bound is meanClock + K * stdDevClock and shall be so that the probability of it to be exceeded shall be lower
than IRallocation for irMinimum < IRallocation < irMaximum, where K = norminv(IRallocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

The mean is calculated using:

0.01i, i <200
“:{2+0.1(i—200), 200 < i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

stdDevClock

This field specifies the Standard Deviation Clock Error bound which is the standard deviation for an overbounding
model that bounds the residual clock error.

The standard deviation is calculated using:

0.01i, i <200
g={2+0.1(i—200), 200 < i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.
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GNSS-SSR-ClockCorrections field descriptions

meanClockRate

This field specifies the Mean Clock Rate Error bound which is the mean value for an overbounding model that bounds
the residual clock rate error.

The bound is meanClockRate + K * stdDevClockRate and shall be so that the probability of it to be exceeded shall be
lower than IRallocation for irMinimum < IRallocation < irMaximum, where K = norminv(IRallocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.001 m/s; range 0.000-0.255 m/s.

stdDevClockRate

This field specifies the Standard Deviation Clock Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual clock rate error.

Scale factor 0.001 m/s; range 0.000-0.255 m/s.

NOTE 1. ThereferencetimetyisepochTime + %2 x ssrUpdatel nterval. The reference time to for ssrUpdatel nterval
'0" isepochTime.

- GNSS-SSR-CodeBias

The |IE GNSS-SSR-CodeBias is used by the location server to provide GNSS signal code bias together with integrity
information. The target device may add the code bias to the pseudo-range measurement of the corresponding code
signal to get corrected pseudo-ranges.

NOTE: Any code biases transmitted in the broadcast messages (e.g., the GPS group delay differential Tep [4]
(NAV-ClockModel)) are not applied at al by the target device.

The parameters provided in IE GNSS-SSR-CodeBias — except for SSR-IntegrityCodeBiasBounds — are used as specified
for SSR Code Bias Messages (e.g., message type 1059 and 1065) in [30] and apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- CodeBi as-r 15 :: = SEQUENCE {
epochTi me-r 15 GNSS- Syst enfli e,
ssrUpdat el nt erval -r 15 I NTEGER (0. . 15),
i od-ssr-r15 | NTEGER (0. . 15),
ssr-CodeBi asSat Li st -r15 SSR- CodeBi asSat Li st -r 15,
}
SSR- CodeBi asSat Li st-r15 ::= SEQUENCE (S| ZE(1..64)) OF SSR-CodeBi asSat El ement -r 15
SSR- CodeBi asSat El enent -r 15 :: = SEQUENCE {
svl D-r15 SV-1D,
ssr - CodeBi asSi gnal Li st-r15 SSR- CodeBi asSi gnal Li st-r15,
}
SSR- CodeBi asSi gnal Li st-r15 ::= SEQUENCE (S| ZE(1..16)) OF SSR- CodeBi asSi gnal El ement -r 15
SSR- CodeBi asSi gnal El enent-r15 ::= SEQUENCE {
si gnal - and- t racki ng- node- | D-r 15 GN\SS- Si gnal | D,
codeBi as-r 15 | NTEGER (-8192..8191),
[
ssr-1ntegrityCodeBi asBounds-r 17 SSR- | nt egri t yCodeBi asBounds-r 17 OPTI ONAL -- Need OR
11
}
SSR- | nt egri t yCodeBi asBounds-r 17 ::= SEQUENCE {
neanCodeBi as-r 17 | NTEGER (0. . 255),
st dDevCodeBi as-r 17 | NTEGER (0. . 255),
meanCodeBi asRat e-r 17 I NTEGER (0. .255),
st dDevCodeBi asRat e-r 17 I NTEGER (0. .255),
}
-- ASNLISTOP
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GNSS-SSR-CodeBias field descriptions

epochTime
This field specifies the epoch time of the code bias data. The gnss-TimelD in GNSS-SystemTime shall be the same as
the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the code biases are provided.

signal-and-tracking-mode-ID
This field specifies the GNSS signal for which the code biases are provided.

codeBias
This field provides the code bias for the GNSS signal indicated by signal-and-tracking-mode-ID.
Scale factor 0.01 m; range +81.91 m.

meanCodeBias

This field specifies the Mean Code Bias Error bound which is the mean value for an overbounding model that bounds
the residual code bias error.

The bound is meanCodeBias + K * stdDevCodeBias and shall be so that the probability of it to be exceeded shall be
lower than IRaiiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiocation IS @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevCodeBias

This field specifies the Standard Deviation Code Bias Error bound which is the standard deviation for an overbounding
model that bounds the residual code bias error.

Scale factor 0.005 m; range 0-1.275 m.

meanCodeBiasRate

This field specifies the Mean Code Bias Rate Error bound which is the mean value for an overbounding model that
bounds the residual code bias rate error.

The bound is meanCodeBiasRate + K * stdDevCodeBiasRate and shall be so that the probability of it to be exceeded
shall be lower than IRaiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiocation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevCodeBiasRate

This field specifies the Standard Deviation Code Bias Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual code bias rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

GNSS-SSR-URA

The IE GNSS-SSR-URA is used by the location server to provide quality information for the provided SSR assistance
data.

The parameters provided in |E GNSS SSR-URA are used as specified for the SSR URA Messages (e.g., message type
1061 and 1067) in [30] and apply to all GNSSs.

-- ASNLISTART
GNSS- SSR- URA-r 16 :: = SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r16 | NTEGER (0. . 15),
iod-ssr-ri16 I NTEGER (0. .15),
ssr-URA-Sat List-r16 SSR- URA- Sat Li st-r 16,
}
SSR- URA- Sat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF SSR- URA- Sat El enent -r 16
SSR- URA- Sat El enent -r 16 :: = SEQUENCE {
svlD-r16 SV-1D,

ssr-URA- 116 BI T STRING (S| ZE (6)),
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}
-- ASNISTCP

GNSS-SSR-URA field descriptions

epochTime
This field specifies the epoch time of the SSR User Range Accuracy (URA). The gnss-TimelD in GNSS-SystemTime
shall be the same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdateinterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the SSR URA is provided.

ssr-URA

This field specifies the User Range Accuracy (URA) (1-sigma) for the range correction provided in the SSR assistance
data. The URA is represented by a combination of CLASS and VALUE. The 3 MSB define the CLASS with a range of
0-7 and the 3 LSB define the VALUE with a range of 0-7. The URA is computed by:

VALUE
SSR URA [mm] < 3€LASS (1 + ) ~1 [mm]

See Table 'Relationship between SSR troposphere quality and URA indicator and physical quantity' in IE
GNSS-SSR-GriddedCorrection.

- GNSS-SSR-PhaseBias

The IE GNSS-SSR-PhaseBiasis used by the location server to provide GNSS signal phase bias together with integrity
information. The target device may add the phase bias to the phase-range measurement of the corresponding phase
signal to get corrected phase-ranges.

The parameters provided in |E GNSS-SSR-PhaseBias — except for SSR-IntegrityPhaseBiasBounds — are used as
specified for Compact SSR GNSS Satellite Phase Bias M essages (e.g., message type 4073,5) in [43] and apply to al
GNSSs.

-- ASNLISTART
GN\SS- SSR- PhaseBi as-r16 :: = SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-ri16 I NTEGER (0. .15),
ssr-PhaseBi asSat Li st-r 16 SSR- PhaseBi asSat Li st -r 16,
}
SSR- PhaseBi asSat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF SSR-PhaseBi asSat El ement-r 16
SSR- PhaseBi asSat El enent -r 16 ::= SEQUENCE {
svlD-r16 SV-1D,
ssr-PhaseBi asSi gnal Li st-r16 SSR- PhaseBi asSi gnal Li st-r16,
}
SSR- PhaseBi asSi gnal Li st-r16 ::= SEQUENCE (S| ZE(1..16)) OF SSR-PhaseBi asSi gnal El enent -r 16
SSR- PhaseBi asSi gnal El enent-r16 ::= SEQUENCE {
si gnal - and-t racki ng- node- | D-r 16 GN\SS- Si gnal | D,
phaseBi as-r 16 | NTEGER (-16384..16383),
phaseDi sconti nui tyl ndi cator-r16 I NTEGER (0. . 3),
phaseBi asl nt eger | ndi cat or-r 16 I NTEGER (0. . 3) OPTI ONAL, -- Need OP
Ll . . . :
ssr-IntegrityPhaseBi asBounds-r17 SSR- | nt egri t yPhaseBi asBounds-r 17 OPTI ONAL -- Need OR

11
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SSR- | nt egri t yPhaseBi asBounds-r 17 ::= SEQUENCE {
neanPhaseBi as-r 17 | NTEGER (0. . 255),
st dDevPhaseBi as-r 17 | NTEGER (0. . 255),
neanPhaseBi asRat e-r 17 I NTEGER (0. . 255),
st dDevPhaseBi asRat e-r 17 I NTEGER (0. . 255),

}

-- ASNISTCOP

GNSS-SSR-PhaseBias field descriptions

epochTime
This field specifies the epoch time of the phase bias data. The gnss-TimelD in GNSS-SystemTime shall be the same
as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the phase biases are provided.

signal-and-tracking-mode-ID
This field specifies the GNSS signal for which the phase biases are provided.

phaseBias
This field provides the phase bias for the GNSS signal indicated by signal-and-tracking-mode-ID.
Scale factor 0.001 m; range +16.383 m.

phaseDiscontinuityIndicator
This field provides the phase discontinuity counter for the GNSS signal indicated by signal-and-tracking-mode-ID. This
counter is increased for every discontinuity in phase (roll-over from 3 to 0).

phaseBiasIntegerindicator

This field informs whether the phase bias is Undifferenced Integer (Value 0), Widelane Integer (Value 1) or Non-
Integer (Value 2):

Value 0: The Undifferenced Integer Phase Bias supports PPP-RTK fixed, widelane or float mode.

Value 1: The Widelane Integer Phase Bias indicates that after application of the Phase Bias value, this signal can be
differenced with any other signal from the same satellite that also has Widelane Integer Phase Bias indicated to form a
new combined carrier phase measurement of integer quality, supporting PPP-RTK widelane fixed mode.

Value 2: The Non-Integer Phase Bias supports PPP-RTK float mode.

Value 3: Reserved.

If the phaseBiasIntegerindicator field is not present then it is interpreted as having Value 0 (Undifferenced Integer).

meanPhaseBias

This field specifies the Mean Phase Bias Error bound which is the mean value for an overbounding model that bounds
the residual phase bias error.

The bound is meanPhaseBias + K * stdDevPhaseBias and shall be so that the probability of it to be exceeded shall be
lower than IRaiiocation for irMinimum < IRaiiocation < irMaximum, where K = normInv(IRaiocation / 2) and irMinimum,
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiocation IS @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevPhaseBias

This field specifies the Standard Deviation Phase Bias Error bound which is the standard deviation for an
overbounding model that bounds the residual phase bias error.

Scale factor 0.005 m; range 0-1.275 m.

meanPhaseBiasRate

This field specifies the Mean Phase Bias Rate Error bound which is the mean value for an overbounding model that
bounds the residual phase bias rate error.

The bound is meanPhaseBiasRate + K * stdDevPhaseBiasRate and shall be so that the probability of it to be
exceeded shall be lower than IRaiocation for irMinimum < IRaiiocation < irMaximum, where K = normiInv(IRaiiocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiecation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevPhaseBiasRate

This field specifies the Standard Deviation Phase Bias Rate Error bound which is the standard deviation for an
overbounding model that bounds the residual phase bias rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.
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— GNSS-SSR-STEC-Correction

The |IE GNSS-SSR-STEC-Correction is used by the location server to provide ionosphere slant delay correction together
with integrity information. The ionosphere slant delay (STEC) consists of the polynomial part provided in GNSS-SSR-
STEC-Correction and the residual part provided in GNSS-SSR-GriddedCorrection.

The parameters provided in IE GNSS-SSR-STEC-Correction — except for STEC-IntegrityParameters and STEC-
IntegrityErrorBounds — are used as specified for Compact SSR STEC Correction Messages (e.g., message type 4073,8)
in [43] and apply to all GNSSs.

-- ASNLISTART
GNSS- SSR- STEC- Correction-r16 ::= SEQUENCE {
epochTi me-r 16 GN\SS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-ri16 I NTEGER (0. .15),
correctionPoi nt Set| D-r16 | NTEGER (0. .16383),
stec-SatList-ri16 STEC- Sat Li st -r 16,
[l
stec-IntegrityParanmeters-ri17 STEC- I ntegrityParaneters-r17 OPTI ONAL -- Need OR
1]
}
STEC- Sat List-r16 ::= SEQUENCE (S| ZE(1..64)) OF STEC SatEl ement-r 16
STEC- Sat El enent-r 16 :: = SEQUENCE {
svliD-r16 SV-1 D,
stecQual i tyl ndi cator-r16 BI T STRI NG (SI ZE(6)),
st ec- CO0-r 16 I NTEGER (-8192..8191),
stec-C01-r 16 | NTEGER (-2048. .2047) OPTI ONAL, -- Need ON
stec- C10-r 16 | NTEGER (-2048. .2047) OPTI ONAL, -- Need ON
stec-Cl1-r 16 | NTEGER (-512..511) OPTI ONAL, -- Need ON
[l . . .
stec-IntegrityErrorBounds-ri17 STEC- | nt egri t yErr or Bounds-r 17 OPTIONAL -- Cond Integrityl
1]
}
STEC- | ntegri tyParaneters-r17 ::= SEQUENCE {
probOnset | onoFaul t-r17 | NTEGER (0. . 255),
meanl onoFaul t Durati on-r17 I NTEGER (1. .256),
i onoRangeError Correl ati onTi me-r 17 I NTEGER (1..255) OPTI ONAL, -- Need OR
i onoRangeRat eError Correl ati onTi me-r17 | NTEGER (1. .255) OPTI ONAL, -- Cond Integrity2
}
STEC- | ntegri tyErrorBounds-r17 ::= SEQUENCE {
neanl onosphere-r17 | NTEGER (0. . 255),
st dDevl onosphere-r17 I NTEGER (0. . 255),
meanl onospher eRat e-r 17 I NTEGER (0. .255),
st dDevl onosphereRat e-r 17 | NTEGER (0. . 255),
}
-- ASNISTOP
Conditional presence Explanation
Integrityl The field is mandatory present if STEC-IntegrityParameters is present; otherwise it is not
present.
Integrity2 The field is mandatory present if ionoRangeErrorCorrelationTime is present; otherwise it
is not present.
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GNSS-SSR-STEC-Correction field descriptions

epochTime
This field specifies the epoch time of the STEC correction data. The gnss-TimelD in GNSS-SystemTime shall be the
same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

correctionPointSetID

This field provides the ID of the GNSS-SSR-CorrectionPoints set. The reference point used for the STEC calculations
(see NOTE below) is the reference point provided in IE GNSS-SSR-CorrectionPoints with the same
correctionPointSetID.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

sviD
This field specifies the GNSS satellite for which the STEC corrections are provided.

stecQualityIndicator

This field specifies SSR STEC quality indicator. The STEC quality indicator is represented by a combination of CLASS
and VALUE. The 3 MSB define the CLASS with a range of 0-7 and the 3 LSB define the VALUE with a range of 0-7.
See Table 'Relationship between SSR STEC quality indicator and physical quantity' below.

stec-C00
This field provides the polynomial coefficient Coo used to define the STEC. as defined in [43]. NOTE
Scale factor 0.05 TECU; range +409.55 TECU.

stec-C01
This field provides the polynomial coefficient Co1 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range +40.94 TECU/deg.

stec-C10
This field provides the polynomial coefficient Cio used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg; range +40.94 TECU/deg.

stec-C11
This field provides the polynomial coefficient C11 used to define the STEC as defined in [43]. NOTE
Scale factor 0.02 TECU/deg?; range +10.22 TECU/deg?.

probOnsetlonoFault

This field specifies the Probability of Onset of lonosphere Fault per Time Unit which is the probability of occurrence of
ionosphere error to exceed the residual error bound for more than the Time to Alert (TTA).

This field specifies the onset probability that the residual range or range rate error exceeds a bound created using the
minimum allowed inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin =
norminv(irMaximum / 2), with irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=102%" [hour?] where n is the value of probOnsetlonoFault and the range is 10-102
to 1 per hour.

meanlonoFaultDuration

This field specifies the Mean lonosphere Fault Duration which is the mean duration between when an ionosphere
integrity violation occurs, and the user is alerted through GNSS-Integrity-ServiceAlert (or the integrity violation is over).
Scale factor 1 s; range 1-256 s.

ionoRangeErrorCorrelationTime

This field specifies the lonosphere Range Error Correlation Time which is the upper bound of the correlation time of
the ionosphere residual range error.

The time is calculated using:

104, i< 180
t = {1800 +100(i —180), 180 < i < 234 [s]
7200 + 1000(i — 234), i > 234

Range is 1-28,200 s.

ionoRangeRateErrorCorrelationTime

This field specifies the lonosphere Range Rate Error Correlation Time which is the upper bound of the correlation time
of the ionosphere residual range rate error.

The time is calculated using:

101, i <180
t= {1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.
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GNSS-SSR-STEC-Correction field descriptions

meanlonosphere

This field specifies the Mean lonospherre Error bound which is the mean value for an overbounding model that
bounds the residual ionosphere error.

The bound is meanlonosphere + K * stdDevlonosphere and shall be so that the probability of it to be exceeded shall
be lower than IRallocation for irMinimum < IRallocation < irMaximum, where K = normInv(IRallocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

The mean is calculated using:

0.01, i <200
u= {2 +0.1(i—200), 200 <i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

stdDevlonosphere

This field specifies the Standard Deviation lonosphere Error bound which is the standard deviation for an
overbounding model that bounds the residual ionosphere error.

The standard deviation is calculated using:

0.01i, i <200
a={2+0.1(i—200), 200 < i <230 [m]
5+ 0.5(i — 230), i > 230

Range is 0-17.5 m.

meanlonosphereRate

This field specifies the Mean lonosphere Rate Error which is the mean value for an overbounding model that bounds
the residual ionosphere rate error.

The bound is meanlonosphereRate + K * stdDevlonosphereRate and shall be so that the probability of it to be
exceeded shall be lower than IRailocation for irMinimum < IRailocation < irMaximum, where K = normiInv(IRaiiocation / 2) and
irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRaiecation is @ fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevlonosphereRate

This field specifies the Standard Deviation lonosphere Rate Error which is the standard deviation for an overbounding
model that bounds the residual ionosphere rate error.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

NOTE: The polynomial coefficients Coo, Co1, C1o, C11 are used to define the STEC as follows:
(1) If only Cooisincluded in STEC-SatElement:
dlai = Cqp.
(2) If only Coo, Co1and Cyoareincluded in STEC-SatElement:
dlai = Cgo+ 001(¢— @)) + C10(/1— ﬂ,o)
(3) If al of Coo, Co1, Croand Cyz areincluded in STEC-SatElement:
dlai = Coo + Coa(@— ¢ho) + Cao(A — Ao) + C11(¢ — o) (4 — Ao).
Other combinations of Coo, Co1, Cio, Ca1 than (1)-(3) above are undefined in this version of the
specification.
The equations above depend on the latitude ¢ and longitude A of an evaluated point and latitude ¢, and

longitude Ao of the reference point which is defined in |E GNSS-SSR-CorrectionPoints
(referencePointLatitude and referencePointLongitude).
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Relationship between SSR STEC quality indicator and physical quantity

CLASS | VALUE | Index SSR STEC Quality Indicator Q
[TECU]

7 7 63 33.6664 < Q
7 6 62 30.2992 < Q s 33.6664
7 5 61 26.9319 < Q < 30.2992
7 4 60 23.5647 < Q =< 26.9319
7 3 59 20.1974 < Q =< 23.5647
7 2 58 16.8301 < Q < 20.1974
7 1 57 13.4629 < Q =< 16.8301
7 0 56 12.3405 < Q < 13.4629
6 7 55 11.2180 < Q = 12.3405
6 6 54 10.0956 < Q < 11.2180
6 5 53 8.9732 < Q =< 10.0956
6 4 52 7.8508 < Q = 8.9732
6 3 51 6.7284 < Q < 7.8508
6 2 50 56059 < Q < 6.7284
6 1 49 44835 < Q =< 5.6059
6 0 48 41094 < Q = 4.4835
5 7 47 3.7352 < Q = 4109
5 6 46 3.3611 < Q =< 3.7352
5 5 45 2.9870 < Q = 3.3611
5 4 44 2.6128 < Q = 29870
5 3 43 22387 < Q = 26128
5 2 42 1.8645 < Q =< 2.2387
5 1 41 14904 < Q =< 1.8645
5 0 40 1.3657 < Q < 1.4904
4 7 39 1.2410 < Q = 1.3657
4 6 38 1.1163 < Q = 1.2410
4 5 37 0.9915 < Q =< 1.1163
4 4 36 0.8668 < Q < 0.9915
4 3 35 0.7421 < Q =< 0.8668
4 2 34 06174 < Q = 0.7421
4 1 33 0.4927 < Q = 0.6174
4 0 32 0.4511 < Q < 0.4927
3 7 31 0.4096 < Q = 04511
3 6 30 0.3680 < Q = 0.4096
3 5 29 0.3264 < Q =< 0.3680
3 4 28 0.2848 < Q = 0.3264
3 3 27 0.2433 < Q =< 0.2848
3 2 26 0.2017 < Q < 0.2433
3 1 25 0.1601 < Q = 0.2017
3 0 24 0.1463 < Q = 0.1601
2 7 23 0.1324 < Q =< 0.1463
2 6 22 0.1186 < Q =< 0.1324
2 5 21 0.1047 < Q < 0.1186
2 4 20 0.0908 < Q = 0.1047
2 3 19 0.0770 < Q =< 0.0908
2 2 18 0.0631 < Q = 0.0770
2 1 17 0.0493 < Q =< 0.0631
2 0 16 0.0447 < Q < 0.0493
1 7 15 0.0400 < Q = 0.0447
1 6 14 0.0354 < Q =< 0.0400
1 5 13 0.0308 < Q =< 0.0354
1 4 12 0.0262 < Q < 0.0308
1 3 11 0.0216 < Q =< 0.0262
1 2 10 0.0169 < Q = 0.0216
1 1 9 0.0123 < Q = 0.0169
1 0 8 0.0108 < Q =< 0.0123
0 7 7 0.0092 < Q =< 0.0108
0 6 6 0.0077 < Q < 0.0092
0 5 5 0.0062 < Q = 0.0077
0 4 4 0.0046 < Q = 0.0062
0 3 3 0.0031 < Q < 0.0046
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0 2 2 0.0015 < Q = 0.0031
0 1 1 Q < 0.0015
0 0 0 undefined/unknown

- GNSS-SSR-GriddedCorrection

The |IE GNSS-SSR-GriddedCorrection is used by the location server to provide troposphere delay correction, together
with the residual part of the STEC corrections and integrity information.

The parameters provided in IE GNSS-SSR-GriddedCorrection — except for SSR-GriddedCorrectionlntegrityParameters
and TropoDelayl ntegrityErrorBounds — are used as specified for Compact SSR Gridded Correction Message (e.g.,
message type 4073,9) in [43] and apply to all GNSSs.

-- ASNLISTART
GN\SS- SSR- Gri ddedCorrection-r16 ::= SEQUENCE {
epochTi me-r 16 GNSS- Syst enfli e,
ssrUpdat el nterval -r 16 | NTEGER (0. . 15),
i od-ssr-r16 | NTEGER (0. . 15),
tropospheri cDel ayQual i tyl ndi cator-r16 BI T STRI NG ( Sl ZE(6)) OPTI ONAL, -- Cond Tropo
correctionPoi nt Set| D-r16 | NTEGER (0. .16383),

gridList-ri6 GridList-r16,

ssr-GiddedCorrectionlntegrityParaneters-r17
SSR- G'i ddedCorrectionl ntegrityParanmeters-ri17

OPTI ONAL  -- Need OR
1]
}
GidList-rl16 ::= SEQUENCE (SIZE(1..64)) OF Gi dEl ement-r16
G i dEl ement-r16 ::= SEQUENCE {
troposperi cDel ayCorrecti on-r16 TropospericDel ayCorrection-r16 OPTIONAL, -- Need ON
st ec- Resi dual Sat Li st-r16 STEC- Resi dual Sat Li st-r 16 OPTI ONAL, -- Need ON
}
Tr oposperi cDel ayCorrection-r16 ::= SEQUENCE {
tropoHydroStaticVertical Del ay-r 16 | NTEGER (- 256. . 255),
tropoWet Verti cal Del ay-r 16 | NTEGER (-128..127),
[ _ _
tropoDel ayl ntegri t yError Bounds-r 17 Tr opoDel ayl nt egri t yErr or Bounds-r 17
OPTIONAL -- Cond Integrityl
11
}
STEC- Resi dual Sat Li st-r16 ::= SEQUENCE (S| ZE(1..64)) OF STEC Resi dual Sat El ement -r 16
STEC- Resi dual Sat El enent-r 16 ::= SEQUENCE {
sviD-r16 SV-1 D,
st ecResi dual Correcti on-r16 CHO CE {
b7-r16 | NTEGER (- 64. . 63),
b16-r 16 I NTEGER (-32768. .32767)
b
}
SSR- Gri ddedCorrectionl ntegrityParaneters-ri17 ::= SEQUENCE {
probOnset Tr opospher eFaul t-r 17 | NTEGER (0. . 255),
nmeanTr opospher eFaul t Durati on-r17 I NTEGER (1. .256),
t ropospher eRangeError Correl ati onTi ne-r17 I NTEGER (1..255) OPTI ONAL, -- Need OR
tropospher eRangeRat eError Correl ati onTi ne-r 17 | NTEGER (1. .255) OPTI ONAL, -- Cond Integrity2
}
Tr opoDel ayl nt egri t yErrorBounds-r17 ::= SEQUENCE {
neanTr oposphereVerti cal HydroSt ati cDel ay-r17 I NTEGER (0. . 255),
st dDevTr oposphereVerti cal Hydr oSt ati cDel ay-r17 I NTEGER (0. . 255),
meanTr opospher eVerti cal Wet Del ay-r 17 I NTEGER (0. . 255),
st dDevTr oposphereVerti cal Wet Del ay-r 17 I NTEGER (0. . 255),
nmeanTr oposphereVerti cal HydroSt ati cDel ayRate-r 17 I NTEGER (0. . 255),

st dDevTr oposphereVerti cal Hydr oSt ati cDel ayRate-r 17 | NTEGER (0. . 255),
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meanTr opospher eVerti cal Wt Del ayRat e-r 17 I NTEGER (0. .255),
st dDevTr oposphereVerti cal Wet Del ayRat e-r 17 I NTEGER (0. . 255),
}
-- ASNISTOP
Conditional presence Explanation
Tropo The field is mandatory present if tropospericDelayCorrection is included in gridList.
Otherwise it is not present.
Integrityl The field is mandatory present if SSR-GriddedCorrectionintegrityParameters is present;
otherwise it is not present.
Integrity2 The field is mandatory present if troposphereRangeErrorCorrelationTime is present;
otherwise it is not present.
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GNSS-SSR-GriddedCorrection field descriptions

epochTime
This field specifies the epoch time of the gridded correction data. The gnss-TimelD in GNSS-SystemTime shall be the
same as the GNSS-ID in IE GNSS-GenericAssistDataElement.

ssrUpdatelnterval

This field specifies the SSR Update Interval. The SSR Update Intervals for all SSR parameters start at time 00:00:00
of the GPS time scale. A change of the SSR Update Interval during the transmission of SSR data should ensure
consistent data for a target device. See table Value of ssrUpdatelnterval to SSR Update Interval relation in IE
GNSS-SSR-OrbitCorrections.

iod-ssr
This field specifies the Issue of Data number for the SSR data. A change of iod-ssr is used to indicate a change in the
SSR generating configuration.

troposphericDelayQualityIndicator

This field specifies the quality indicator of the tropospheric delay. The troposphere quality indicator is represented by a
combination of CLASS and VALUE. The 3 MSB define the CLASS with a range of 0-7 and the 3 LSB define the
VALUE with a range of 0-7. The troposphere quality indicator is computed by:

VALUE
SSR Troposphere Quality [mm] < 3¢tASS (1 + ) — 1 [mm]
See Table 'Relationship between SSR troposphere quality and URA indicator and physical quantity' below.

correctionPointSetID
This field provides the ID of the GNSS-SSR-CorrectionPoints set. The GNSS-SSR-GriddedCorrection are valid for the
correction points provided in IE GNSS-SSR-CorrectionPoints with the same correctionPointSetID.

gridList

This field provides the troposphere delay correction together with the residual part of the STEC corrections for up to
64 correction points defined in IE GNSS-SSR-CorrectionPoints.

If the IE GNSS-SSR-CorrectionPoints, which belongs to the correctionPointSetID, includes the listOfCorrectionPoints,
the gridList includes the same number of entries, and listed in the same order, as in the listOfCorrectionPoints.

If the IE GNSS-SSR-CorrectionPoints, which belongs to this correctionPointSetID, includes the
arrayOfCorrectionPoints the gridList includes the same number of entries, and listed in the same order, as defined by
the enabled bits in the bitmaskOfGrids.

tropoHydroStaticVerticalDelay

This field specifies the variation in the hydro static troposphere vertical delay relative to nominal value. The target
device should add the constant nominal value of 2.3 m to calculate the tropospheric hydro-static vertical delay.
Scale factor 0.004 m; range +1.02 m.

tropoWetVerticalDelay

This field specifies the variation in the wet troposphere vertical delay relative to nominal value. The target device
should add the constant value of 0.252 m to calculate the tropospheric wet (non hydro-static) vertical delay.
Scale factor 0.004 m; range +0.508 m.

sviD
This field specifies the GNSS satellite for which the STEC residual corrections are provided.

stecResidualCorrection
This field specifies the STEC residual correction.
Scale factor 0.04 TECU; range +2.52 TECU (b7) or £1310.68 TECU (b186).

probOnsetTroposphereFault

This field specifies the Probability of Onset of Troposphere Fault per Time Unit which is the probability of occurrence
of troposphere error to exceed the residual error bound for more than the Time to Alert (TTA) This field specifies the
onset probability that the residual range or range rate error exceeds a bound created using the minimum allowed
inflation factor Kmin, and bounding parameters as mean + Kmin * stdDev where Kmin = norminv(irMaximum / 2) and
irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

The probability is calculated by P=109%4" [hour] where n is the value of probOnsetTroposphereFault and the range is
10%°2 to 1 per hour.

meanTroposphereFaultDuration

This field specifies the Mean Troposphere Fault Duration which is the mean duration between when a troposphere
integrity violation occurs, and the user is alerted through GNSS-Integrity-ServiceAlert (or the integrity violation is over).
Scale factor 1 s; range 1-256 s.

troposphereRangeErrorCorrelationTime

This field specifies the Troposphere Range Error Correlation Time which is the upper bound of the correlation time of
the troposphere residual range error.

The time is calculated using:

10, i <180
t ={1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i>234

Range is 1-28,200 s.
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GNSS-SSR-GriddedCorrection field descriptions

troposphereRangeRateErrorCorrelationTime

This field specifies the Troposphere Range Rate Error Correlation Time which is the upper bound of the correlation
time of the troposphere residual range rate error.

The time is calculated using:

101, i <180
t ={1800 + 100(i — 180), 180 <i <234 [s]
7200 + 1000(i — 234), i> 234

Range is 1-28,200 s.

meanTroposphereVerticalHydroStaticDelay

This field specifies the Mean Troposphere Vertical Hydro Static Delay Error bound which is the mean value for an
overbounding model that bounds the residual troposphere error in the vertical hydro static delay component.

The bound is meanTroposphereVerticalHydroStaticDelay + K * stdDevTroposphereVerticalHydroStaticDelay and shall
be so that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation <
irMaximum, where K = normInv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-
ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevTroposphereVerticalHydroStaticDelay

This field specifies the Standard Deviation Troposphere Vertical Hydro Static Delay Error bound which is the standard
deviation for an overbounding model that bounds the residual troposphere error in the vertical hydro static delay
component.

Scale factor 0.005 m; range 0-1.275 m.

meanTroposphereVerticalWetDelay

This field specifies the Mean Troposphere Vertical Wet Static Delay Error bound which is the mean value for an
overbounding model that bounds the residual troposphere error in the vertical wet delay component.

The bound is meanTroposphereVerticalWetDelay + K * stdDevTroposphereVerticalWetDelay and shall be so that the
probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation < irMaximum, where K =
norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.005 m; range 0-1.275 m.

stdDevTroposphereVerticalWetDelay
This field specifies the Standard Deviation Troposphere Vertical Wet Static Delay Error bound which is the standard
deviation for an overbounding model that bounds the residual troposphere error in the vertical wet delay component.
Scale factor 0.005 m; range 0-1.275 m.

meanTroposphereVerticalHydroStaticDelayRate

This field specifies the Mean Troposphere Vertical Hydro Static Delay Rate Error bound which is the mean value for
an overbounding model that bounds the residual troposphere rate error in the vertical hydro static delay component.
The bound is meanTroposphereVerticalHydroStaticDelayRate + K * stdDevTroposphereVerticalHydroStaticDelayRate
and shall be so that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation <
irMaximum, where K = norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-
ServiceParameters.

This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevTroposphereVerticalHydroStaticDelayRate

This field specifies the Standard Deviation Troposphere Vertical Hydro Static Delay Rate Error bound which is the
standard deviation for an overbounding model that bounds the residual troposphere rate error in the vertical hydro
static delay component.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

meanTroposphereVerticalWetDelayRate

This field specifies the Mean Troposphere Vertical Wet Static Delay Rate Error bound which is the mean value for an
overbounding model that bounds the residual troposphere rate error in the vertical wet delay component.

The bound is meanTroposphereVerticalWetDelayRate + K * stdDevTroposphereVerticalWetDelayRate and shall be so
that the probability of it to be exceeded shall be lower than IRallocation for irMinimum < IRallocation < irMaximum,
where K = norminv(IRallocation / 2) and irMinimum, irMaximum as provided in IE GNSS-Integrity-ServiceParameters.
This IRallocation is a fraction of the Target Integrity Risk that represents the integrity risk budget available.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

stdDevTroposphereVerticalWetDelayRate

This field specifies the Standard Deviation Troposphere Vertical Wet Static Delay Rate Error bound which is the
standard deviation for an overbounding model that bounds the residual troposphere rate error in the vertical wet delay
component.

Scale factor 0.00005 m/s; range 0-0.01275 m/s.

Relationship between SSR troposphere quality and URA indicator and physical quantity

CLASS | VALUE | Index | SSRtroposphere quality indicator
and
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SSR URA
Q[mm]
7 7 63 546650 < Q
7 6 62 491975 < Q = 5466.50
7 5 61 437375 < Q < 4919.75
7 4 60 382625 < Q < 4373.00
7 3 59 327950 < Q = 3826.25
7 2 58 273275 < Q =< 3279.50
7 1 57 218600 < Q s 2732.75
7 0 56 200375 < Q < 2186.00
6 7 55 182150 < Q = 2003.75
6 6 54 163925 < Q = 182150
6 5 53 145700 < Q = 1639.25
6 4 52 127475 < Q < 1457.00
6 3 51 109250 < Q = 1274.75
6 2 50 91025 < Q = 109250
6 1 49 72800 < Q = 910.25
6 0 48 66725 < Q = 728.00
5 7 47 60650 < Q < 667.25
5 6 46 54575 < Q < 606.50
5 5 45 48500 < Q < 54575
5 4 44 42425 < Q < 48500
5 3 43 36350 < Q = 425025
5 2 42 302.75 < Q =< 363.50
5 1 41 24200 < Q < 302.75
5 0 40 22175 < Q =< 242.00
4 7 39 20150 < Q = 221.75
4 6 38 18125 < Q = 201.50
4 5 37 16100 < Q < 181.25
4 4 36 14075 < Q < 161.00
4 3 35 12050 < Q = 140.75
4 2 34 10025 < Q = 120.50
4 1 33 80.00 < Q = 100.25
4 0 32 7325 < Q s 80.00
3 7 31 6650 < Q = 73.25
3 6 30 59.75 < Q < 66.50
3 5 29 5300 < Q =< 59.75
3 4 28 4625 < Q = 53.00
3 3 27 3050 < Q = 46.25
3 2 26 3275 < Q < 39.50
3 1 25 2600 < Q =< 3275
3 0 24 2375 < Q = 26.00
2 7 23 2150 < Q =< 23.75
2 6 22 1925 < Q = 2150
2 5 21 1700 < Q = 1925
2 4 20 1475 < Q = 17.00
2 3 19 1250 < Q = 1475
2 2 18 1025 < Q = 1250
2 1 17 8.00 < Q = 10.25
2 0 16 7.25 < Q = 800
1 7 15 6.50 < Q = 7.25
1 6 14 5.75 < Q = 650
1 5 13 5.00 < Q < 575
1 4 12 4.25 < Q = 500
1 3 11 3.50 < Q = 425
1 2 10 2.75 < Q = 350
1 1 9 2.00 < Q = 275
1 0 8 1.75 < Q = 200
0 7 7 1.50 < Q = 175
0 6 6 1.25 < Q = 150
0 5 5 1.00 < Q = 125
0 4 4 0.75 < Q = 1.00
0 3 3 0.50 < Q < 075
0 2 2 0.25 < Q = 050
0 1 1 Q < 025
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| o | o [ o | undefined/unknown |

- NavIC-DifferentialCorrections

The |E Navl C-Differential Corrections parameters provide users with sets of correction terms that apply to the clock and
ephemeris data transmitted by other satellites in the AutoNav mode as defined in [38] under clause 6.2.6.

- - ASN1START
Navl C-Di fferenti al Corrections-r16 ::= SEQUENCE {
navi c- Ref TOAC-r 16 | NTEGER (0. .50400),
navi c- CorrectionLi st Aut oNav-r16 Navl C Correcti onLi st Aut oNav-r 16,
}
Navl C- CorrectionLi st AutoNav-r16 ::= SEQUENCE (Sl ZE (1..64)) OF Navl C CorrectionEl ement Aut oNav-r 16
Nav| C- Corr ect i onEl enent Aut oNav-r 16 ::= SEQUENCE {
svl D SV-1 D,
navi c- Tod-r 16 I NTEGER (0. .65535),
navi c-i odec-r 16 | NTEGER (0. . 255),
navi c- UDRAI - r 16 | NTEGER (-16..15),
navi c- UDRAr at el - r 16 | NTEGER (-16..15),
navi c- EDC-r 16 Navl C- EDC-r 16,
navi c- CDC-r 16 Nav|l C- CDC-r 16,
}
Navl C-EDC-r 16 ::= SEQUENCE {
navi c- Al phaEDC-r 16 | NTEGER (-8192..8191),
navi c- Bet aEDC- r 16 | NTEGER (-8192..8191),
navi c- GammaEDC- r 16 | NTEGER (-16384..16383),
navi c- Aol correcti on-r16 I NTEGER (-2048..2047),
navi c- AoRAcorrection-r16 I NTEGER (-2048..2047),
navi c- Sem Maj orcorrection-r16 | NTEGER (-2048. .2047),
}
Navl C-CDC-r 16 ::= SEQUENCE {
navi c- Cl ockBi asCorrection-r16 | NTEGER (-4096. . 4095),
navi c- Cl ockDriftCorrection-r16 |NTEGER (-128..127),
}

-- ASNISTOP
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NavIC-DifferentialCorrections field descriptions

navic-RefTOWC

The transmission timing of the navigation message provided through the Time of Week Count (TOWC) corresponding
to the given set of grid ionospheric parameters. It indicates the number of 12 second counts represented in 17 bits.
The TOW count value ranges from 1 to 50400 to cover one entire week. The Time of Week (TOW) in seconds is
obtained by multiplying TOWC with 12 as defined in [38], clause 5.7.

navic-Tod
This field indicates the NavIC Time of Differential Correction in seconds.
Scale factor 16 seconds

navic-iodec
This field indicates Issue of Data Ephemeris and Clock which provides the user with a convenient means of detecting
any change in the ephemeris and clock parameters as described under clause 6.2.1.3 in [38]

navic-UDRAI
This field indicates the index for the User Differential Range Accuracy (in metres) value which enables users to
estimate the accuracy obtained after differential corrections are applied as described under clause 6.2.6 in [38]

navic-UDRAratel

This field indicates the index for the change rate of User Differential Range Accuracy (metres/second)value which
enables users to estimate the accuracy obtained after differential corrections are applied as described under clause
6.2.6 in [38]

navic-AlphaEDC

This field indicates the Alpha correction to Ephemeris parameter (Aa), which is one of the six keplerian elements
defining the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2734

navic-BetaEDC

This field indicates Beta correction to Ephemeris parameter (AB), which is one of the six keplerian elements defining
the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-34

navic-GammaEDC

This field indicates the Gamma correction to Ephemeris parameter (Ay), which is one of the six keplerian elements
defining the ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-32 semi-circles.

navic-Aolcorrection

This field indicates the Angle of inclination correction (Ai), which is one of the six keplerian elements defining the
ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-3? semi-circles.

navic-AoRAcorrection

This field indicates the Angle of right ascension correction (AQ), which is one of the six keplerian elements defining the
ephemeris differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-32 semi-circles.

navic-SemiMajorcorrection

This field indicates the Semi-major correction (AA), which is one of the six keplerian elements defining the ephemeris
differential corrections (EDC) for NavIC as defined under clause 6.1.3.5 in [38].

Scale factor 2-° metres.

navic-ClockBiasCorrection

This field indicates correction to the satellite clock bias coefficient (6af0), which is one of the two Satellite clock
differential corrections (CDC) containing corrections to the NavIC satellite clock polynomial coefficients as defined
under clause 6.1.3.5 in [38].

Scale factor 2-3% seconds.

navic-ClockDriftCorrection

This field indicates correction to the satellite clock drift coefficient (dafl), which is one of the two Satellite clock
differential corrections (CDC) containing corrections to the NavIC satellite clock polynomial coefficients as defined
under clause 6.1.3.5 in [38].

Scale factor 2% sec / sec.

- NavIC-GridModelParameter
-- ASNISTART

Navl C- Gri dMbdel Par aneter-r16 ::= SEQUENCE {
navi c- Ref TONC-r 16 | NTEGER (0. .50400),
r egi onMasked-r 16 | NTEGER (0. .1023),
regi onl gpList-r16 Regi onl gpLi st-r16,

}
Regi onl gpLi st-r16 ::= SEQUENCE (Sl ZE (1..16)) OF Regi onl gpEl ement-r16
Regi onl gpEl enent-r 16 ::= SEQUENCE {
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regi onl D-r 16 I NTEGER (0. . 15),
givei1-r16 | NTEGER (0. . 15),
gi vdi-r16 I NTEGER (0. .511),
givei 2-r16 | NTEGER (0. . 15),
gi vd2-r 16 I NTEGER (0. .511),
gi vei 3-r16 I NTEGER (0. . 15),
gi vd3-r16 | NTEGER (0. .511),
givei 4-r16 | NTEGER (0. . 15),
gi vd4-r 16 I NTEGER (0. .511),
gi vei 5-r 16 I NTEGER (0. . 15),
gi vd5-r 16 I NTEGER (0. .511),
gi vei 6-r16 | NTEGER (0. . 15),
gi vd6-r 16 I NTEGER (0. .511),
gi vei 7-r 16 I NTEGER (0. . 15),
gi vd7-r 16 I NTEGER (0. .511),
gi vei 8-116 | NTEGER (0. . 15),
gi vds-r 16 I NTEGER (0. .511),
gi vei 9-r 16 I NTEGER (0. . 15),
gi vd9-r 16 | NTEGER (O..511),
gi vei 10-r 16 | NTEGER (0. . 15),
gi vd10-r 16 I NTEGER (0. .511),
givei 11-r16 I NTEGER (0. . 15),
gi vd11-r 16 I NTEGER (0. .511),
givei 12-r16 | NTEGER (0. . 15),
gi vdi2-r 16 I NTEGER (0. .511),
gi vei 13-r16 I NTEGER (0. . 15),
gi vd13-r 16 I NTEGER (0. .511),
givei 14-r 16 | NTEGER (0. . 15),
gi vd14-r 16 I NTEGER (0. .511),
gi vei 15-r 16 I NTEGER (0. . 15),
gi vd15-r 16 I NTEGER (0. .511),

-- ASNLISTOP

NavIC-GridModelParameter field descriptions

navic-RefTOWC

The transmission timing of the navigation message provided through the Time of Week Count (TOWC) corresponding
to the given set of grid ionospheric parameters. It indicates the number of 12 second counts represented in 17 bits.
The TOW count value ranges from 1 to 50400 to cover one entire week. The Time of Week (TOW) in seconds is
obtained by multiplying TOWC with 12 as defined in [38], clause 5.7.

regionMasked

Total 90 lonospheric Grid Points(IGP) are defined in [38] clause 6.2.3 table 25. 15 IGP points are grouped into a
single region. The region masked indicates the total number of regions for which the corrections are provided. For the
current service area of the IRNSS, regions masked are 6.

regionlgpList
This list provides the set of IGPs corresponding to each region. Up to 6 instances (0 to 5) are used in this version of
the specification. The values 6 to 15 are reserved for future use.

regionlD
regionlD along with index of the IGPS point corresponding gives the location of IGPS point as defined in [38], table 25,
clause 6.2.3.

giveil, give2, .., givelbs
This field indicates the Grid lonospheric Vertical Error Index (GIVEI) which is used to describe the delay correction
accuracy at ionospheric grid point indicated by the igp-ID, the mapping between GIVEI and GIVE is defined in [38],
clause 6.2.2 and table 27.

givdl, givd2, ..., givd1l5
This field indicates the Grid lonospheric Vertical Delay (GIVD) as defined in [38], clause 5.3.3.8.1, i.e. the vertical
delay at the corresponding lonospheric Grid points (IGPs) indicated by igp-ID. The scale factor is 0.125 metre.

GNSS-SSR-OrbitCorrectionsSet2

The |IE GNSS-SSR-OrbitCorrectionsSet2 is used by the location server to provide SSR orbit correction parametersin the
cases where a reference ephemerisis used other than the default ephemeris type used in GNSS-SSR-OrbitCorrections.

-- ASNISTART

GN\SS- SSR- Orbi t CorrectionsSet 2-r17 :: = SEQUENCE {

ref Eph-r17
gnss- SSR-Orbit Corrections-ri17

ENUMERATED { bic, ...},
GNSS- SSR- Orbi t Correcti ons-r 15,
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}
-- ASNLISTCP

GNSS-SSR-OrbitCorrectionsSet?2 field descriptions

refEph

This field specifies the reference ephemeris that the SSR orbit corrections refer to. In the case that gnss-ID indicates
'bds' and refEph indicates blc, the SSR orbit corrections are referenced to BDS B1C/B2a in table GNSS to iod Bit
String (11) relation in IE GNSS-NavigationModel (i.e. the B-CNAV1 broadcast ephemeris [52]).

gnss-SSR-OrbitCorrections
This field specifies the orbit correction parameters which refer to the reference ephemeris indicated by refEph.

- GNSS-SSR-ClockCorrectionsSet2

The |IE GNSS-SSR-ClockCorrectionsSet2 is used by the location server to provide SSR clock correction parametersin
the cases where a reference ephemerisis used other than the default ephemeris type used in GNSS-SSR-
ClockCorrections.

-- ASNLISTART
GNSS- SSR- d ockCorrectionsSet 2-r17 ::= SEQUENCE {

ref Eph-r17 ENUMERATED { blc, ...},

gnss- SSR- Cl ockCorrections-ri17 GN\SS- SSR- O ockCorrecti ons-r15,
}
-- ASNISTOP

GNSS-SSR-ClockCorrectionsSet2 field descriptions
refEph

This field specifies the reference ephemeris that the SSR clock corrections refer to. In the case that gnss-ID indicates
'bds' and refEph indicates blc, the SSR clock corrections are referenced to BDS B1C/B2a in table GNSS to iod Bit
String (11) relation in IE GNSS-NavigationModel (i.e. the B-CNAV1 broadcast ephemeris [52]).
gnss-SSR-ClockCorrections

This field specifies the clock correction parameters which refer to the reference ephemeris indicated by refEph.

- GNSS-SSR-URA-Set2

The |E GNSS-SSR-URA-Set2 is used by the location server to provide quality information for the provided SSR
assistance data in the cases where a reference ephemerisis used other than the default ephemeris type used in GNSS-
SSR-URA.

-- ASNLISTART
GNSS- SSR- URA- Set 2-r17 :: = SEQUENCE {

ref Eph-r17 ENUMERATED { blc, ...},

gnss- SSR- URA-r 17 GNSS- SSR- URA- 1 16,
}
-- ASNISTOP

GNSS-SSR-URA-Set?2 field descriptions
refEph

This field specifies the reference ephemeris that quality information for the provided SSR assistance data refers to. In
the case that gnss-ID indicates 'bds' and refEph indicates blc, the SSR User Range Accuracy corrections are
referenced to BDS B1C/B2a in table GNSS to iod Bit String (11) relation in IE GNSS-NavigationModel (i.e. the B-
CNAV1 broadcast ephemeris [52]).

gnss-SSR-URA

This field specifies the quality information which refers to the reference ephemeris indicated by refEph.
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— GNSS-LOS-NLOS-GriddedIndications

The |IE GNSS-LOS-NLOS-Griddedindications is used by the location server to provide GNSS LOS-NLOS indication
information. The parameters provided in |[E GNSS-LOS-NLOS GriddedI ndications apply to all GNSSs.

-- ASNLISTART
GN\SS- LOS- NLOS- Gri ddedl ndi cations-r18 ::= SEQUENCE {
gri dPoi ntsSet| D-r18 | NTEGER (0. .16383),
expirationTi me-r18 UTCTi me OPTI ONAL, -- Need ON
gridList-ri8 GridLi st-r18,
}
GidList-r18 ::= SEQUENCE (S| ZE(1..1024)) OF GidEl enent-r18
G i dEl ement-r18 :: = SEQUENCE {
gnss-LCS- I nfoLi st-r18 GN\SS- LCS- | nf oLi st-r18 OPTI ONAL, -- Need ON
}
GNSS- LCS- I nfoLi st-r18 ::= SEQUENCE (S| ZE(1..64)) OF GNSS-LCS-InfoEl emrent-r18
GN\SS- LCS- | nf oEl ement -r 18 :: = SEQUENCE {
svliD-ri8 SV-1 D,
| 0s-r18 ENUMERATED{t rue, fal se, uncertain},
}
-- ASNISTOP

GNSS-LOS-NLOS-GriddedIndications field descriptions

gridPointsSetID
This field provides the ID of the LOS-NLOS Grid Point set. It is a regionally unique arbitrary number that is used by the
UE to ensure that the GNSS LOS-NLOS indications are being applied to the correct set of points.

gridList

This field provides the GNSS LOS-NLOS indications for up to 1024 grid points (up to 256 grid points per altitude layer)
defined in the field gnss-los-nlos-GridPoints of IE GNSS-CommonAssistData.

The field gnss-los-nlos-GridPoints of IE GNSS-CommonAssistData, which is associated to this gridPointsSetID,
includes the same number of entries as in the gridList, and listed in the same order, as defined by the enabled bits in
the bitmaskOfGrids. The upmost grid layer is populated first, followed by the lower layer.

sviD
This field specifies the GNSS satellite for which the LOS-NLOS indications are provided.

los

This field represents a LOS indication per svID per GNSS for a specific grid point, and can take the following values:
- true — the satellite vehicle is in line of sight
- false — the satellite vehicle is not in line of sight
- uncertain — satellite vehicle can either be in line of sight or not

expirationTime
This field indicates when the validity of the provided assistance data fields expires. It is specified as UTC time.

- GNSS-SSR-SatellitePCVResiduals

The |IE GNSS-SSR-SatellitePCVResiduals is used by the location server to provide the nadir-angle-dependent phase
center variations.

-- ASNLISTART
GN\SS- SSR- Sat el | i t ePCVResi dual s-r18 :: = SEQUENCE {
i od- ssr- PCVResi dual s-r18 | NTEGER (0. .64),
ssr-Satel|litePCV-List-ri18 SSR- Sat el | i t ePCV-Li st-r 18,
}
SSR-Satel | itePCV-List-r18 ::= SEQUENCE (S| ZE(1..64)) OF SSR-SatellitePCVv-El ement-ri18
SSR- Satel | it ePCV- El enent-r18 ::= SEQUENCE {
sviD-ri8 SV-1 D,

ssr-Satel | i tePCV- FrequencylList-r18 SSR-SatellitePCV-FrequencylList-r18,
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}
SSR- Sat el | i t ePCV- FrequencylLi st-r18 ::= SEQUENCE (S| ZE(1..8)) OF
SSR- Sat el | i t ePCV- FrequencyEl ement -r 18

SSR- Sat el | i t ePCV- FrequencyEl enent -r 18 :: = SEQUENCE {

frequencyl D-r 18 GN\SS- Fr equencyl D-r 15,

phaseCent er Vari ati ons-r 18 SSR- PhaseCent er Vari ati onLi st-r18,
}
SSR- PhaseCent er Vari ati onLi st-r18 ::= SEQUENCE (S| ZE(1..32)) OF | NTEGER(-1024..1023)
-- ASNISTOP

GNSS-SSR-SatellitePCVResiduals field descriptions

iod-ssr-PCVResiduals
This field specifies the Issue of Data for the SSR Satellite PCV Residuals that is valid while the GNSS-SSR-IOD-
Update is valid.

sviD
This field specifies the satellite for which the Satellite PCV Residual corrections are provided.

frequencyID
This field specifies the satellite carrier frequency to which this correction applies.

phaseCenterVariations

This field specifies the residual nadir only variations of the phase center that are not already accounted for within the
SSR Phase Bias. The nadir angle is defined to be the angle away from the z-axis. The variations are given in
increments of 1 degree steps, the first element is the variation at 1 degree.

In units of 1 mm.

6.5.2.3 GNSS Assistance Data Request

- A-GNSS-RequestAssistanceData

The IE A-GNSS-RequestAssistanceData is used by the target device to request GNSS assistance data from alocation
server.

-- ASNLISTART

A- G\SS- Request Assi st anceDat a : : = SEQUENCE {
gnss- CommonAssi st Dat aReq GNSS- CommpnAssi st Dat aReq OPTI ONAL, -- Cond CommonADReq
gnss- Generi cAssi st Dat aReq GNSS- Generi cAssi st Dat aReq OPTI ONAL, -- Cond GenADReq

[
gnss- Peri odi cAssi st Dat aReq-r 15
GNSS- Per i odi cAssi st Dat aReg-r15 OPTI ONAL -- Cond Per ADReq
1]
}

-- ASNISTOP
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Conditional presence

Explanation

CommonADReq The field is mandatory present if the target device requests GNSS-CommonAssistData;
otherwise it is not present.

GenADReq This field is mandatory present if the target device requests GNSS-GenericAssistData for
one or more specific GNSS; otherwise it is not present.

PerADReq This field is mandatory present if the target device requests periodic GNSS assistance

data delivery. This field may only be included if any of the fields are included in IE
GNSS-GenericAssistDataReq:

- GNSS-RTK-ObservationsReq,

- GLO-RTK-BiasInformationReq,

- GNSS-RTK-MAC-CorrectionDifferencesReq,

- GNSS-RTK-ResidualsReq,

- GNSS-RTK-FKP-GradientsReq,

- GNSS-SSR-OrbitCorrectionsReq,

- GNSS-SSR-ClockCorrectionsReq,

- GNSS-SSR-CodeBiasReq.

- GNSS-SSR-URA-Req,

- GNSS-SSR-PhaseBiasReq,

- GNSS-SSR-STEC-CorrectionReq,

- GNSS-SSR-GriddedCorrectionReq,

- GNSS-Integrity-ServiceAlerReq,

- GNSS-SSR-OrbitCorrectionsSet2Req,

- GNSS-SSR-ClockCorrectionsSet2Req,

- GNSS-SSR-URA-Set2Req, or

- GNSS-SSR-IOD-UpdateReg.

- GNSS-CommonAssistDataReq

The |IE GNSS-CommonAssistDataReq is used by the target device to request assistance data that are applicable to any

GNSS from alocation server.

-- ASNLISTART
GN\SS- CommonAssi st Dat aReq : : = SEQUENCE {
gnss- Ref erenceTi neReq GN\SS- Ref er enceTi meReq
OPTI ONAL, -- Cond Ref Ti meReq
gnss- Ref erencelocat i onReq GNSS- Ref erencelocat i onReq
OPTI ONAL, -- Cond Ref LocReq
gnss- | onospheri cModel Req GN\SS- | onospheri cMdel Req
OPTI ONAL, -- Cond | onoMbdReq

gnss-Eart hOri ent ati onPar anet ersReq GNSS- Eart hOri ent at i onPar anet er sReq

{

OPTI ONAL, -- Cond EOPReq

gnss- RTK- Ref erenceSt ati onl nf oReq-r 15

GN\SS- RTK- Ref er enceSt ati onl nf oReq-r 15
OPTI ONAL, -- Cond ARPReq

gnss- RTK- Auxi | i arySt ati onDat aReq-r 15

GN\SS- RTK- Auxi | i arySt ati onDat aReq-r 15
OPTI ONAL -- Cond AuxARPReq

gnss- SSR- Cor r ect i onPoi nt sReq-r 16

GNSS- SSR- Cor r ect i onPoi nt sReq-r 16
OPTI ONAL -- Cond Poi nt sReq

gnss- |l ntegrity-Servi ceParanet ersReq-r17

GN\SS- | nt egri ty- Servi cePar anet ersReq-r 17

OPTI ONAL, -- Cond IntServiceReq
gnss-Integrity-ServiceAl ert Req-r17
GNSS- I ntegrity-ServiceAl ert Req-r17
OPTI ONAL -- Cond IntAlertReq
t
gnss- SSR- | OD- Updat eReq-r 18 GNSS- SSR- | OD- Updat eReq-r 18
OPTI ONAL -- Cond | ODUpdat eReq
11
}
-- ASN1ISTOP
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Conditional presence Explanation

RefTimeReq The field is mandatory present if the target device requests GNSS-ReferenceTime;
otherwise it is not present.

RefLocReq This field is mandatory present if the target device requests GNSS-ReferenceLocation;
otherwise it is not present.

lonoModReq This field is mandatory present if the target device requests GNSS-lonosphericModel;
otherwise it is not present.

EOPReq This field is mandatory present if the target device requests GNSS-
EarthOrientationParameters; otherwise it is not present.

ARPReq This field is mandatory present if the target device requests
GNSS-RTK-ReferenceStationInfo; otherwise it is not present.

AuxARPReq This field is mandatory present if the target device requests
GNSS-RTK-AuxiliaryStationData; otherwise it is not present.

PointsReq This field is mandatory present if the target device requests GNSS-SSR-CorrectionPoints;
otherwise it is not present.

IntServiceReq This field is mandatory present if the target device requests GNSS-Integrity-
ServiceParameters; otherwise it is not present.

IntAlertReq This field is mandatory present if the target device requests GNSS-Integrity-ServiceAlert;
otherwise it is not present.

IODUpdateReq This field is mandatory present if the target device requests GNSS-SSR-IOD-Update;
otherwise it is not present.

- GNSS-GenericAssistDataReq

The IE GNSS-GenericAssistDataReq is used by the target device to request assistance data from alocation server for
one or more specific GNSSs. The specific GNSS for which the assistance data are requested is indicated by the |E
GNSSID and (if applicable) by the IE SBASID. Assistance for up to 16 GNSSs can be requested.

-- ASNISTART

GN\SS- Generi cAssi st Dat aReq :

:= SEQUENCE (SIZE (1..16)) OF GNSS-Ceneri cAssi st Dat aReqEl enent

GNSS- Generi cAssi st Dat aRegEl enent :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GNSS- | D- SBAS
gnss- Ti meMbdel sReq GNSS- Ti mreMbdel Li st Req OPTI ONAL, -- Cond Ti neMbdReq
gnss-Differential Correcti onsReq GNSS-Di fferential Correcti onsReq OPTI ONAL, -- Cond DGNSS- Req
gnss- Navi gat i onModel Req GN\SS- Navi gat i onMbdel Req OPTI ONAL, -- Cond NavMbdReq
gnss- Real Ti el ntegrityReq GN\SS- Real Ti nel nt egrityReq OPTI ONAL, -- Cond RTI Req
gnss- Dat aBi t Assi st anceReq GN\SS- Dat aBi t Assi st anceReq OPTI ONAL, -- Cond Dat aBi t sReq
gnss- Acqui si ti onAssi st anceReq GNSS- Acqui si ti onAssi st anceReq OPTI ONAL, -- Cond AcquAssi st Req
gnss- Al manacReq GN\SS- Al manacReq OPTI ONAL, -- Cond Al manacReq
gnss- UTCMWbdel Req GNSS- UTC- Mbdel Req OPTI ONAL, -- Cond UTCMbdReq
gnss- Auxi | i aryl nf or mati onReq GNSS- Auxi | i aryl nf or mati onReq OPTI ONAL, -- Cond Auxl nfoReq

{

bds-Di fferenti al Correcti onsReq-r12

BDS-Di fferenti al Correcti onsReq-r12
OPTI ONAL, -- Cond DBDS- Req

bds- G i dMbdel Reqg-r 12 BDS- G i dvbdel Reqg-r 12 OPTI ONAL -- Cond BDS- Gri dMbdReq

—_——
—_——

gnss- RTK- Cbservat i onsReq-r 15

GN\SS- RTK- Coser vat i onsReqg-r 15 OPTI ONAL, -- Cond RTK- CSR- Req

gl o- RTK- Bi asl nf or mati onReqg-r 15

GLO RTK- Bi asl nf ormati onReg-r15 OPTI ONAL, -- Cond GLO CPB-Req

gnss- RTK- MAC- Correcti onDi f f erencesReq-r 15

GN\SS- RTK- MAC- Correcti onDi f f erencesReq-r 15

OPTIONAL, -- Cond MAC Req
gnss- RTK- Resi dual sReqg-r 15 GNSS- RTK- Resi dual sReqg-r 15 OPTI ONAL, -- Cond Res-Req
gnss- RTK- FKP- Gr adi ent sReqg-r 15

GN\SS- RTK- FKP- Gr adi ent sReg-r15  OPTI ONAL, -- Cond FKP- Req

gnss- SSR- Orbi t Correcti onsReq-r 15

GNSS- SSR- Or bi t Corr ecti onsReq-r 15
OPTI ONAL, -- Cond OC-Req

gnss- SSR- Cl ockCorrecti onsReqg-r 15

GN\SS- SSR- Cl ockCorrecti onsReq-r 15
OPTI ONAL, -- Cond CC Req

gnss- SSR- CodeBi asReq-r 15 GNSS- SSR- CodeBi asReq-r 15 OPTI ONAL -- Cond CB-Req
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—_——
—_——

gnss- SSR- URA- Req-r 16
gnss- SSR- PhaseBi asReq-r 16
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gnss- SSR- STEC- Corr ect i onReq-r 16

gnss- SSR- Gri ddedCorrecti onReq-r 16

GN\SS- SSR- URA- Req- 1 16 OPTIONAL, -- Cond URA- Req
GN\SS- SSR- PhaseBi asReq-r 16 OPTI ONAL, -- Cond PB- Req
GNSS- SSR- STEC- Corr ect i onReq-r 16 OPTI ONAL, -- Cond STEC Req
GN\SS- SSR- Gri ddedCorrecti onReq-r 16
OPTI ONAL, -- Cond Gid-Req

navi c-Di fferential CorrectionsReq-r16

navi c- G i dvbdel Reqg-r 16

—_——
—_——

Navl C-Di fferenti al Correcti onsReq-r16
OPTI ONAL,
OPTI ONAL

-- Cond DNavl C Req

Navl C- G i dvbdel Reqg-r 16 -- Cond Navl G Gi dvbdReq

gnss- SSR- O bi t Correcti onsSet 2Req-r 17

GN\SS- SSR- Or bi t Correcti onsSet 2Req-r 17

gnss- SSR-d ockCorrecti onsSet 2Req-r 17

gnss- SSR- URA- Set 2Req-r 17

—_——
—_——

OPTIONAL, -- Cond OC2-Req
GN\SS- SSR- Cl ockCorrecti onsSet 2Req-r 17

OPTI ONAL, -- Cond CC2- Req
GNSS- SSR- URA- Set 2Req-r 17 OPTI ONAL -- Cond URA2- Req

gnss- LOS- NLCS- Gri ddedl ndi cati onsReg-r18 GNSS- LOS- NLOS- Gri ddedl ndi cati onsReq-r 18

OPTIONAL, -- Cond LOS-Gri dReq

gnss- SSR- Sat el | i t ePCVResi dual sReq-r 18

GN\SS- SSR- Sat el | i t ePCVResi dual sReq-r18

OPTI ONAL -- Cond Sat PCV- Req
11
}
-- ASN1ISTOP
Conditional presence Explanation

GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.

TimeModReq The field is mandatory present if the target device requests GNSS-TimeModelList;
otherwise it is not present.

DGNSS-Req The field is mandatory present if the target device requests GNSS-DifferentialCorrections;
otherwise it is not present.

NavModReq The field is mandatory present if the target device requests GNSS-NavigationModel;
otherwise it is not present.

RTIReq The field is mandatory present if the target device requests GNSS-RealTimelntegrity;
otherwise it is not present.

DataBitsReq The field is mandatory present if the target device requests GNSS-DataBitAssistance;
otherwise it is not present.

AcquAssistReq The field is mandatory present if the target device requests GNSS-AcquisitionAssistance;
otherwise it is not present.

AlmanacReq The field is mandatory present if the target device requests GNSS-Almanac; otherwise it
is not present.

UTCModReq The field is mandatory present if the target device requests GNSS-UTCModel; otherwise
it is not present.

AuxInfoReq The field is mandatory present if the target device requests GNSS-Auxiliarylnformation;
otherwise it is not present.

DBDS-Req The field is mandatory present if the target device requests BDS-DifferentialCorrections;

otherwise it is not present. This field may only be present if gnss-ID indicates 'bds'.

BDS-GridModReq

The field is mandatory present if the target device requests BDS-GridModel; otherwise it
is not present. This field may only be present if gnss-ID indicates 'bds".

RTK-OSR-Req The field is mandatory present if the target device requests GNSS-RTK-Observations;
otherwise it is not present.

GLO-CPB-Req The field is mandatory present if the target device requests GLO-RTK-BiasInformation;
otherwise it is not present.

MAC-Req The field is mandatory present if the target device requests
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

Res-Req The field is mandatory present if the target device requests GNSS-RTK-Residuals;
otherwise it is not present.

FKP-Req The field is mandatory present if the target device requests GNSS-RTK-FKP-Gradients;
otherwise it is not present.

OC-Req The field is mandatory present if the target device requests GNSS-SSR-OrbitCorrections;
otherwise it is not present.

CC-Req The field is mandatory present if the target device requests GNSS-SSR-ClockCorrections;

otherwise it is not present.
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Conditional presence

Explanation

CB-Req

The field is mandatory present if the target device requests GNSS-SSR-CodeBias;
otherwise it is not present.

URA-Req The field is mandatory present if the target device requests GNSS-SSR-URA; otherwise it
is not present.

PB-Req The field is mandatory present if the target device requests GNSS-SSR-PhaseBias;
otherwise it is not present.

STEC-Req The field is mandatory present if the target device requests GNSS-SSR-STEC-Correction;
otherwise it is not present.

Grid-Req The field is mandatory present if the target device requests
GNSS-SSR-GriddedCorrection; otherwise it is not present.

DNavIC-Req The field is mandatory present if the target device requests NavIC-DifferentialCorrections;

otherwise it is not present. This field may only be present if the gnss-ID indicates 'navic'.

NavIC-GridModReq

The field is mandatory present if the target device requests NavIC-GridModel; otherwise it
is not present. This field may only be present if the gnss-ID indicates 'navic'.

0OC2-Req The field is mandatory present if the target device requests GNSS-SSR-
OrbitCorrectionsSet2; otherwise it is not present.

CC2-Req The field is mandatory present if the target device requests GNSS-SSR-
ClockCorrectionsSet2; otherwise it is not present.

URA2-Req The field is mandatory present if the target device requests GNSS-SSR-URA-Set2;
otherwise it is not present.

LOS-GridReq The field is mandatory present if the target device requests GNSS-LOS-NLOS-
GriddedIndications; otherwise it is not present.

SatPCV-Req The field is mandatory present if the target device requests GNSS-SSR-

SatellitePCVResiduals; otherwise it is not present.

- GNSS-PeriodicAssistDataReq

The |E GNSS-PeriodicAssistDataReq is used by the target device to request periodic assistance data delivery from a

location server.
-- ASNLISTART
GN\SS- Peri odi cAssi st Dat aReq-r 15 :: = SEQUENCE {
gnss- RTK- Peri odi cObser vati onsReqg-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pGSR
gl o- RTK- Peri odi cBi asl| nf ormati onReqg-r15 GNSS- Peri odi cControl Param r 15 OPTI ONAL, -- Cond pCPB
gnss- RTK- MAC- Peri odi cCorrecti onDi fferencesReq-r15
GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pMAC
gnss- RTK- Peri odi cResi dual sReq-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pRes
gnss- RTK- FKP- Per i odi cGr adi ent sReq-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pFKP
gnss- SSR- Peri odi cOrbi t Correcti onsReq-r 15
GN\SS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pOC
gnss- SSR- Peri odi cCl ockCorrecti onsReq-r 15
GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pCC
gnss- SSR- Peri odi cCodeBi asReq-r 15 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pCB
[
gnss- SSR- Peri odi cURA- Req-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pURA
gnss- SSR- Peri odi cPhaseBi asReq-r 16 GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL, -- Cond pPB
gnss- SSR- Peri odi cSTEC- Correcti onReg-r16 GNSS-Peri odi cControl Paramr15  OPTI ONAL, -- Cond pSTEC

gnss- SSR- Peri odi cGi ddedCorrecti onReq-r 16

11,
[l

GNSS- Peri odi cCont r ol Param r 15 OPTIONAL -- Cond pGid

gnss-Integrity-PeriodicServiceAl ertReq-ri17

11,
[l

GNSS- Peri odi cCont r ol Param r 15 OPTIONAL -- Cond pDNU

gnss- SSR- Peri odi cOrbi t Correcti onsSet 2Req-r17

GN\SS- Peri odi cCont r ol Param r 15 CPTI ONAL, -- Cond pOC2

gnss- SSR- Peri odi cCl ockCorrecti onsSet 2Req-r 17

GNSS- Peri odi cControl Paramr15  OPTI ONAL, -- Cond pCC2

gnss- SSR- Peri odi cURA- Set 2Req-r 17

11,
([

GNSS- Peri odi cCont r ol Param r 15 OPTI ONAL -- Cond pURA2

gnss- SSR- Peri odi cl OD- Updat eReq-r 18

11

GNSS- Peri odi cControl Paramr15  OPTI ONAL -- Cond pPCV
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-- ASNLISTOP
Conditional presence Explanation

pOSR The field is mandatory present if the target device requests periodic
GNSS-RTK-Observations; otherwise it is not present.

pCPB The field is mandatory present if the target device requests periodic
GLO-RTK-BiasInformation; otherwise it is not present.

pMAC The field is mandatory present if the target device requests periodic
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

pRes The field is mandatory present if the target device requests periodic
GNSS-RTK-Residuals; otherwise it is not present.

pFKP The field is mandatory present if the target device requests periodic
GNSS-RTK-FKP-Gradients; otherwise it is not present.

pOC The field is mandatory present if the target device requests periodic
GNSS-SSR-OrbitCorrections; otherwise it is not present.

pCC The field is mandatory present if the target device requests periodic
GNSS-SSR-ClockCorrections; otherwise it is not present.

pCB The field is mandatory present if the target device requests periodic
GNSS-SSR-CodeBias; otherwise it is not present.

pURA The field is mandatory present if the target device requests periodic GNSS-SSR-URA,;
otherwise it is not present.

pPB The field is mandatory present if the target device requests periodic
GNSS-SSR-PhaseBias; otherwise it is not present.

pSTEC The field is mandatory present if the target device requests periodic
GNSS-SSR-STEC-Correction; otherwise it is not present.

pGrid The field is mandatory present if the target device requests periodic
GNSS-SSR-GriddedCorrection; otherwise it is not present.

pDNU The field is mandatory present if the target device requests periodic GNSS-Integrity-
ServiceAlert; otherwise it is not present.

pOC2 The field is mandatory present if the target device requests periodic
GNSS-SSR-OrbitCorrectionsSet2; otherwise it is not present.

pCC2 The field is mandatory present if the target device requests periodic
GNSS-SSR-ClockCorrectionsSet2; otherwise it is not present.

pURA2 The field is mandatory present if the target device requests periodic GNSS-SSR-URA-
Set2; otherwise it is not present.

pPCV The field is mandatory present if the target device requests periodic GNSS SSR IOD-
Update; otherwise it is not present.

6.5.2.4 GNSS Assistance Data Request Elements

- GNSS-ReferenceTimeReq

The |E GNSS-ReferenceTimeReq is used by the target device to request the GNSS-ReferenceTime assistance from the
location server.

-- ASNLISTART
GN\SS- Ref erenceTi neReq :: = SEQUENCE {
gnss- Ti neReqPr ef Li st SEQUENCE (Sl ZE (1..8)) OF GNSS-ID,
gps- TOM assi st Req BOOLEAN OPTI ONAL, -- Cond gps
not O LeapSecReq BOOLEAN OPTI ONAL, -- Cond gl onass
}
-- ASNISTOP
Conditional presence Explanation
aps The field is mandatory present if gnss-TimeReqPrefList includes a GNSS-ID="gps’;
otherwise it is not present.
glonass The field is mandatory present if gnss-TimeReqPrefList includes a GNSS-ID= 'glonass';
otherwise it is not present.
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GNSS-ReferenceTimeReq field descriptions

gnss-TimeReqPrefList

This field is used by the target device to request the system time for a specific GNSS, specified by GNSS-ID in the
order of preference. The first GNSS-ID in the list is the most preferred GNSS for reference time, the second GNSS-ID
is the second most preferred, etc.

gps-TOW-assistReq
This field is used by the target device to request the gps-TOW-Assist field in GNSS-SystemTime. TRUE means
requested.

notOfLeapSecReq
This field is used by the target device to request the notificationOfLeapSecond field in GNSS-SystemTime. TRUE
means requested.

- GNSS-ReferencelLocationReq

The IE GNSS-ReferencelocationReq is used by the target device to request the GNSS-Referencelocation assistance
from the location server.

-- ASNLISTART

GN\SS- Ref erencelLocationReq ::=  SEQUENCE {
. Ce

-- ASNLISTOP

- GNSS-lonosphericModelReq

The IE GNSS-lonosphericModel Req is used by the target device to request the GNSS-IonosphericModel assistance from
the location server.

-- ASNISTART
GNSS- | onospheri cModel Req :: = SEQUENCE {
kl obuchar Model Req BI T STRI NG (Sl ZE(2)) OPTI ONAL, -- Cond Kkl obuchar
neQui ckMbdel Req NULL OPTI ONAL, -- Cond nequi ck
[[ Kkl obuchar Model 2Req-r16 NULL OPTIONAL  -- Cond ki obuchar 2
11
}
-- ASNISTOP
Conditional presence Explanation
klobuchar The field is mandatory present if the target device requests klobucharModel; otherwise it
is not present. The BIT STRING defines the datalD requested, defined in IE
KlobucharModelParameter.
nequick The field is mandatory present if the target device requests neQuickModel; otherwise it is
not present.
klobuchar2 The field is mandatory present if the target device requests klobucharModel2; otherwise it
is not present.

— GNSS-EarthOrientationParametersReq

The |E GNSS-EarthOrientationParametersReq is used by the target device to request the GNSS-
EarthOrientationParameters assistance from the location server.

-- ASNLISTART

G\SS- Eart hOri ent ati onParanetersReq ::= SEQUENCE {
. C

-- ASNISTOP
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— GNSS-RTK-ReferenceStationinfoReq

The |E GNSS-RTK-ReferenceStationlnfoReq is used by the target device to request the
GNSS-RTK-ReferenceSationlnfo assistance from the location server.

-- ASNLISTART
GN\SS- RTK- Ref erenceSt ati onl nf oReg-r15 :: = SEQUENCE {
ant ennaDescri pti onReqg-r 15 BOOLEAN,
ant ennaHei ght Reg-r 15 BOOLEAN,
physi cal Ref er enceSt ati onReqg-r 15 BOOLEAN,
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASNLISTOP

GNSS-RTK-ReferenceStationIinfoReq field descriptions

antennaDescriptionReq
This field specifies whether or not the location server is requested to include the field AntennaDescription in the
GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

antennaHeightReq
This field specifies whether or not the location server is requested to include the field antennaHeight in the
GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

physicalReferenceStationReq
This field specifies whether or not the location server is requested to include the field physical-reference-station-info in
the GNSS-RTK-ReferenceStationinfo IE. TRUE means requested.

stationID
This field specifies the Station ID for which the GNSS-RTK-ReferenceStationInfo is requested.

- GNSS-RTK-AuxiliaryStationDataReq

The IE GNSS-RTK-AuxiliaryStationDataReq is used by the target device to request the
GNSS-RTK-AuxiliaryStationData assi stance from the location server.

-- ASNLISTART
GN\SS- RTK- Auxi | i arySt ati onDat aReq-r 15 :: = SEQUENCE {
nmast er -ref erenceStati onl D-r 15 GN\SS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
;i -
-- ASNLISTOP

GNSS-RTK-AuxiliaryStationDataReq field descriptions

master-referenceStationID
This field specifies the Master Reference Station ID for which the Auxiliary Stations are requested.

- GNSS-SSR-CorrectionPointsReq

The IE GNSS-SSR-CorrectionPointsReq is used by the target device to request the GNSS-SSR-CorrectionPoints
assistance from the location server.

-- ASNLISTART
GN\SS- SSR- Correcti onPoi nt sReq-r16 ::= SEQUENCE {
correctionPoi nt Set | D- Req-r 16 | NTEGER (0. .16383) CPTI ONAL,
;i C
-- ASNLISTOP
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GNSS-SSR-CorrectionPointsReq field descriptions

correctionPointSetID-Req
This field specifies the ID of the Atmospheric Correction Point set for which the GNSS-SSR-CorrectionPoints are
requested.

- GNSS-Integrity-ServiceParametersReq

The |E GNSS-Integrity-ServiceParametersReq is used by the target device to request the GNSS-Integrity-
ServiceParameters assistance from the location server.

-- ASNLISTART

GNSS- I ntegrity-Servi ceParanet ersReq-r17 ::= SEQUENCE {
. C

-- ASNLSTOP

- GNSS-Integrity-ServiceAlertReq

The IE GNSS-Integrity-ServiceAlertReq is used by the target device to request the GNSS-Integrity-ServiceAlert
assistance from the location server.

-- ASNLISTART

GNSS-Integrity-ServiceAlertReg-rl17 ::= SEQUENCE {
}

-- ASNLSTOP

- GNSS-SSR-IOD-UpdateReq

The |E GNSS-SSR-10D-UpdateReq is used by the target device to request the GNSS-SSR-10D-Update assistance from
the location server.

-- ASNLSTART

GNSS- SSR- | OD- Updat eReq-r18 ::= SEQUENCE {
;i e

-- ASNLISTOP

- GNSS-TimeModelListReq

The IE GNSS-TimeModel ListReq is used by the target device to request the GNSS-TimeModel Element assistance from
the location server.

-- ASNLISTART
GN\SS- Ti mreModel Li st Req :: = SEQUENCE (S| ZE(1..15)) OF GNSS-Ti mreModel El ement Req
GN\SS- Ti reModel El enent Req :: = SEQUENCE {
gnss-TO | DsReq | NTEGER (1..15),
del taTreq BOOLEAN,
}
-- ASNLSTOP
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GNSS-TimeModelElementReq field descriptions

gnss-TO-IDsReq
This field specifies the requested gnss-TO-ID. The meaning and encoding is the same as the gnss-TO-ID field in the
GNSS-TimeModelElement IE.

deltaTreq
This field specifies whether or not the location server is requested to include the deltaT field in the GNSS-
TimeModelElement IE. TRUE means requested.

— GNSS-DifferentialCorrectionsReq

The |E GNSS-Differential CorrectionsReq is used by the target device to request the GNSS-Differential Corrections
assistance from the location server.

-- ASNLISTART

G\SS-Di fferential Correcti onsReq :: = SEQUENCE {
dgnss- Si gnal sReq GN\SS- Si gnal | Ds,
dgnss-Val i di tyTi neReq BOOLEAN,

}

-- ASNLISTOP

GNSS-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the GNSS Signal(s) for which the GNSS-DifferentialCorrections are requested. A one-value at a bit
position means DGNSS corrections for the specific signal are requested; a zero-value means not requested. The
target device shall set a maximum of three bits to value 'one'.

dgnss-ValidityTimeReq
This field specifies whether the udreGrowthRate and udreValidityTime in GNSS-DifferentialCorrections are requested
or not. TRUE means requested.

- GNSS-NavigationModelReq

The |E GNSS-NavigationModel Req is used by the target device to request the GNSS-NavigationModel assistance from
the location server.

-- ASNLISTART
GN\SS- Navi gat i onModel Req :: = CHO CE {
st or edNavLi st St or edNavlLi st | nf o,
regNavlLi st ReqgNavLi st | nf o,
}
St oredNavlLi stinfo ::= SEQUENCE {
gnss- ek O Day | NTEGER (0. .4095),
gnss- Toe I NTEGER (0. . 255),
t-toeLimt I NTEGER (0. . 15),
sat Li st Rel at edDat aLi st Sat Li st Rel at edDat aLi st OPTI ONAL,
}
Sat Li st Rel at edDat aLi st ::= SEQUENCE (S| ZE (1..64)) OF SatlLi st Rel at edDat aEl enent
Sat Li st Rel at edDat aEl enment :: = SEQUENCE {
svi D SV-1 D,
i od BI T STRING (S| ZE(11)),
cl ockModel | D I NTEGER (1..8) OPTI ONAL,
or bi t Model | D I NTEGER (1..8) OPTI ONAL,
}
RegNavlListInfo ::= SEQUENCE {
svReqLi st BI T STRING (S| ZE (64)),
cl ockMbdel | D-PrefList  SEQUENCE (SIZE (1..8)) OF INTEGER (1..8) OPTI ONAL,
orbit Mbdel | D-PrefList  SEQUENCE (SIZE (1..8)) OF INTEGER (1..8) OPTI ONAL,
addNavpar anReq BOOLEAN OPTI ONAL, -- Cond orbitMdellD 2
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}
-- ASNLSTOP
Conditional presence Explanation
orbitModellD-2 The field is mandatory present if orbitModellD-PrefList is absent or includes a Model-ID =
'2'; otherwise it is not present.

GNSS-NavigationModelReq field descriptions

storedNavList
This list provides information to the location server about which GNSS-NavigationModel data the target device has
currently stored for the particular GNSS indicated by GNSS-ID.

reqNavList
This list provides information to the location server which GNSS-NavigationModel data are requested by the target
device.

gnss-WeekOrDay

If GNSS-ID does not indicate 'glonass', this field defines the GNSS Week number of the assistance currently held by
the target device.

If GNSS-ID is set to 'glonass’, this field defines the calendar number of day within the four-year interval starting from
15t of January in a leap year, as defined by the parameter Nt in [9] of the assistance currently held by the target
device.

gnss-Toe

If GNSS-ID does not indicate 'glonass', this field defines the GNSS time of ephemeris in hours of the latest ephemeris
set contained by the target device.

If GNSS-ID is set to 'glonass’, this field defines the time of ephemeris in units of 15 minutes of the latest ephemeris set
contained by the target device (range 0 to 95 representing time values between 0 and 1425 minutes). In this case,
values 96 to 255 shall not be used by the sender.

t-toeLimit

If GNSS-ID does not indicate 'glonass', this IE defines the ephemeris age tolerance of the target device in units of
hours.

If GNSS-ID is set to 'glonass', this IE defines the ephemeris age tolerance of the target device in units of 30 minutes.

satListRelatedDatalList
This list defines the clock and orbit models currently held by the target device for each SV. This field is not included if
the target device does not have any stored clock and orbit models for any SV.

sviD
This field identifies the particular GNSS satellite.

iod
This field identifies the issue of data currently held by the target device.

clockModellD, orbitModellD
These fields define the clock and orbit model number currently held by the target device. If these fields are absent, the
default interpretation of the table GNSS-ID to clockModellD & orbitModellD relation below applies.

svReqList

This field defines the SV for which the navigation model assistance is requested. Each bit position in this BIT STRING
represents a SV-ID. Bit O represents SV-ID=0 and bit 63 represents SV-ID=63. A one-value at a bit position means the
navigation model data for the corresponding SV-ID is requested, a zero-value means not requested.

clockModellDPrefList, orbitModellID-PrefList

These fields define the Model-IDs of the clock and orbit models that the target device wishes to obtain in the order of
preference. The first Model-ID in the list is the most preferred model, the second Model-ID the second most preferred,
etc. If these fields are absent, the default interpretation of the table GNSS-ID to clockModellD-PrefList &
orbitModellDPrefList relation below applies.

addNavparamReq
This field specifies whether the location server is requested to include the addNAVparam fields in GNSS-
NavigationModel IE (NavModel-NAVKeplerianSet field) or not. TRUE means requested.
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GNSS-ID

clockModellD

orbitModellD

gps

sbas

gzss

galileo

glonass

bds

navic

OO~ (FRINIOTN

QO INIOTN

GNSS-ID to clockModellD-PrefList & orbitModellD-PrefList relation

GNSS-ID clockModellD-PrefList | orbitModellD-PrefList
aps Model-2 Model-2
sbas Model-5 Model-5
gzss Model-2 Model-2
galileo Model-1 Model-1
glonass Model-4 Model-4
bds Model-6 Model-6
navic Model-8 Model-8

- GNSS-RealTimelntegrityReq

The |E GNSS-Real Timel ntegrityReq is used by the target device to request the GNSS-Real Timel ntegrity assistance from
the location server.

- - ASNISTART

GNSS- Real Timel ntegrityReq :: =
. o

-- ASNISTCP

SEQUENCE {

- GNSS-DataBitAssistanceReq

The |[E GNSS-DataBitAssistanceReq is used by the target device to request the GNSS-DataBitAssi stance assistance
from the location server.

-- ASNISTART

GN\SS- Dat aBi t Assi stanceReq ::=  SEQUENCE {
gnss- TOD- Req | NTEGER (0. . 3599),
gnss- TOD- Fr acReq I NTEGER (0. .999)
dat aBi t | nt erval | NTEGER (0. . 15),
gnss- Si gnal Type GN\SS- Si gnal | Ds,
gnss- Dat aBi t sReq GN\SS- Dat aBi t sReqSat Li st OPTI ONAL,

OPTI ONAL,

}
GN\SS- Dat aBi t sRegqSat Li st ::= SEQUENCE (S| ZE(1..64)) OF GN\SS-Dat aBi t sRegSat El enent
GN\SS- Dat aBi t sRegSat El ement :: = SEQUENCE {
svl D SV-1 D,
. Ce
-- ASNISTOP

GNSS-DataBitAssistanceReq field descriptions

gnss-TOD-Req
This field specifies the reference time for the first data bit requested in GNSS specific system time, modulo 1 hour.
Scale factor 1 second.
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GNSS-DataBitAssistanceReq field descriptions

gnss-TOD-FracReq
This field specifies the fractional part of gnss-TOD-Req in 1-milli-second resolution.
Scale factor 1 millisecond.

dataBitInterval
This field specifies the time length for which the Data Bit Assistance is requested. The GNSS-DataBitAssistance shall
be relative to the time interval (gnss-TOD-Req, gnss-TOD-Req + dataBitInterval).
The dataBitinterval r, expressed in seconds, is mapped to a binary number K with the following formula:
r=0.1x2X
Value K=15 means that the time interval is not specified.

gnss-SignalType
This field specifies the GNSS Signal(s) for which the GNSS-DataBitAssistance are requested. A one-value at a bit
position means GNSS-DataBitAssistance for the specific signal is requested; a zero-value means not requested.

gnss-DataBitsReq
This list contains the SV-IDs for which the GNSS-DataBitAssistance is requested.

— GNSS-AcquisitionAssistanceReq

The lE GNSS-AcquisitionAssistanceReq is used by the target device to request the GNSS-AcquisitionAssistance
assistance from the location server.

-- ASNLISTART

GNSS- Acqui sitionAssistanceReq ::=  SEQUENCE {
gnss- Si gnal | D- Req GN\SS- Si gnal | D,

S o

-- ASNLISTOP

GNSS-AcquisitionAssistanceReq field descriptions

gnss-SignallD-Req
This field specifies the GNSS signal type for which GNSSAcquisitionAssistance is requested.

- GNSS-AlmanacReq

The |E GNSS-AlmanacReq is used by the target device to request the GNSS-Almanac assistance from the location
server.

-- ASNLISTART
GNSS- Al manacReq :: = SEQUENCE {
model | D I NTEGER(1..8)  OPTI ONAL,
}
-- ASNLSTCP
GNSS-AlmanacReq field descriptions
modellD

This field specifies the Almanac Model ID requested. If this field is absent, the default interpretation as in the table
GNSS-ID to modellD relation below applies.
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GNSS-ID to modellD relation

GNSS-ID modellD
aps 2
shas
gzss

galileo
glonass
bds
navic

R (NOR (N[O

- GNSS-UTC-ModelReq

The lE GNSS-UTC-ModelReq is used by the target device to request the GNSS-UTC-Model assistance from the location
server.

-- ASNLSTART
G\SS- UTC- Model Req :: =  SEQUENCE {
model | D I NTEGER(1..8)  OPTI ONAL,
}
-- ASNLSTCP
GNSS-UTC-ModelReq field descriptions
modellD

This field specifies the GNSS-UTCModel set requested. If this field is absent, the default interpretation as in the table
GNSS-ID to modellD relation below applies

GNSS-ID to modellD relation

GNSS-ID modellD
aps
shas
gzss

galileo
glonass
bds
navic

NIO|W|R (P |-

- GNSS-AuxiliarylnformationReq

The IE GNSS-AuxiliarylnformationReq is used by the target device to request the GNSS-Auxiliaryl nformation
assistance from the location server.

-- ASNLISTART

GNSS- Auxi | i aryl nformati onReq :: = SEQUENCE {
) -

-- ASNISTOP

- BDS-DifferentialCorrectionsReq

The IE BDS-Differential CorrectionsReq is used by the target device to request the BDS Differential Corrections
assistance from the location server.

-- ASNISTART

BDS-Di fferential Correcti onsReg-r12 ::= SEQUENCE {
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dgnss- Si gnal sReq GN\SS- Si gnal | Ds,

}
-- ASNLISTCP

BDS-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the BDS Signal(s) for which the BDS-DifferentialCorrections are requested. A one-value at a bit
position means BDS differential corrections for the specific signal are requested; a zero-value means not requested.
The target device shall set a maximum of three bits to value 'one'. This only applies for the B1I/B3lI signal.

- BDS-GridModelReq

The IE BDS-GridModelReq is used by the target device to request the BDS-GridModel assi stance from the location
server.

-- ASNLISTART

BDS- Gri dMbdel Reg-r12 :: = SEQUENCE {
) -

-- ASNISTOP

- GNSS-RTK-ObservationsReq

The |E GNSS-RTK-ObservationsReq is used by the target device to request the GNSS-RTK-Observations assistance
from the location server.

-- ASNISTART
GN\SS- RTK- Chservati onsReq-r15:: = SEQUENCE {
gnss- RTK- Si gnal sReqg-r 15 GN\SS- Si gnal | Ds,
gnss- RTK- | nt eger - ms- Req-r 15 BOOLEAN,
gnss- RTK- PhaseRangeRat eReqg- r 15 BOOLEAN,
gnss- RTK- CNR- Req-r 15 BOOLEAN,
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASN1ISTOP

GNSS-RTK-ObservationsReq field descriptions

gnss-RTK-SignalsReq
This field specifies the GNSS Signal(s) for which the GNSS-RTK-Observations are requested. A one-value at a bit
position means RTK observations for the specific signal are requested; a zero-value means not requested.

gnss-RTK-Integer-ms-Req
This field specifies whether the integer-ms is requested or not. TRUE means requested.

gnss-RTK-PhaseRangeRateReq
This field specifies whether the rough-phase-range-rate and fine-PhaseRangeRate are requested or not. TRUE
means requested.

gnss-RTK-CNR-Req
This field specifies whether the carrier-to-noise-ratio is requested or not. TRUE means requested.

stationID
This field specifies the Station ID for which the GNSS-RTK-Observations are requested.

- GLO-RTK-BiasInformationReq

The |E GLO-RTK-BiaslnformationReq is used by the target device to request the GLO-RTK-Biasl nformation assistance
from the location server.

-- ASN1ISTART
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GLO RTK- Bi asl nformati onReg-r15 ::= SEQUENCE {

stationlDr15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
}
-- ASNLSTOP

GLO-RTK-BiasInformationReq field descriptions

stationID
This field specifies the Station ID for which the GLO-RTK-BiasInformation is requested.

- GNSS-RTK-MAC-CorrectionDifferencesReq

The |IE GNSS-RTK-MAC-CorrectionDifferencesReq is used by the target device to request the
GNSS-RTK-MAC-CorrectionDifferences assistance from the location server.

-- ASNLSTART
GN\SS- RTK- MAC- Correcti onDi fferencesReq-r15 :: = SEQUENCE {
mast er - Ref erenceSt ati onl D-r 15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
aux- Ref erenceSt ati onLi st-r15 AUX- Ref er enceSt ati onLi st-r 15 OPTI ONAL,
| i nkConbi nat i ons- PrefList-ri5 GNSS- Li nk- Conbi nat i onsLi st-r 15 OPTI ONAL,
}
AUX- Ref erenceSt ati onList-r15 ::= SEQUENCE (SIZE (1..32)) OF AUX-ReferenceStationl D-El enent-r15
AUX- Ref erenceSt ati onl D- El enent-r 15 :: = SEQUENCE {
aux-stationl D-r 15 GNSS- Ref erenceSt ati onl D-r 15,
}
-- ASNLISTOP

GNSS-RTK-MAC-CorrectionDifferencesReq field descriptions

master-ReferenceStation|D, aux-ReferenceStationList
These fields specify the Master and Auxiliary Reference Station IDs for which the
GNSS-RTK-MAC-CorrectionDifferences are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-MAC-CorrectionDifferences in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-RTK-ResidualsReq

The IE GNSS-RTK-ResidualsReq is used by the target device to request the GNSS-RTK-Residuals assistance from the
location server.

-- ASNISTART
GN\SS- RTK- Resi dual sReg-r15 ::=  SEQUENCE {
stationl D-r15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
I'i nkConbi nat i ons- PrefList-ri15 GNSS- Li nk- Conbi nati onsLi st-r15 OPTI ONAL,
}
-- ASNISTOP
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GNSS-RTK-ResidualsReq field descriptions

stationID
This field specifies the Station ID for which the GNSS-RTK-Residuals are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-Residuals in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-RTK-FKP-GradientsReq

The |IE GNSS-RTK-FKP-GradientsReq is used by the target device to request the GNSS-RTK-FKP-Gradients assistance
from the location server.

-- ASNLSTART
GN\SS- RTK- FKP- Gradi ent sReg-r15 ::=  SEQUENCE {
stationlDr15 GNSS- Ref erenceSt ati onl D-r 15 OPTI ONAL,
I'i nkConbi nati ons- PrefList-ri15 GNSS- Li nk- Conbi nati onsLi st-r15 OPTI ONAL,
}
-- ASNLSTOP
GNSS-RTK-FKP-GradientsReq field descriptions
stationlD

This field specifies the Station ID for which the GNSS-RTK-FKP-Gradients are requested.

linkCombinations-PrefList

This field specifies the dual-frequency combination of L1 and L2 link/frequencies for which the target device wishes to
obtain the GNSS-RTK-FKP-Gradients in the order of preference. The first GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the most preferred combination, the second GNSS-Link-Combinations in
GNSS-Link-CombinationsList is the second most preferred, etc.

- GNSS-SSR-OrbitCorrectionsReq

The |IE GNSS-SSR-OrbitCorrectionsReq is used by the target device to request the GNSS SSR-OrbitCorrections
assistance from the location server.

-- ASNLSTART
GNSS- SSR- Or bi t Correcti onsReq-r 15 :: = SEQUENCE {
st oredNavLi st-r15 GNSS- Navli st I nfo-r15 OPTI ONAL,
[l
orbit-IntegrityReg-r17 BIT STRI NG { correl ati onTi meReq (0)
} (SIZE(1..8)) OPTI ONAL
11
}
-- ASNLISTOP

GNSS-SSR-OrbitCorrectionsReq field descriptions

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

orbit-IntegrityReq

This field, if present, indicates that the target device requests the IEs ORBIT-IntegrityParameters and SSR-
IntegrityOrbitBounds.

A one-value at the bit position '0' means that the target device requests the fields orbitRangeErrorCorrelationTime and
orbitRangeRateErrorCorrelationTime in IE ORBIT-IntegrityParameters.
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GNSS-SSR-ClockCorrectionsReq

The |IE GNSS-SSR-ClockCorrectionsReq is used by the target device to request the GNSS-SSR-ClockCorrections
assistance from the location server.

-- ASNLSTART
GNSS- SSR- d ockCorrectionsReq-r15 :: = SEQUENCE {
st oredNavLi st-r15 GNSS- Navli st | nfo-r15 OPTI ONAL,
[l
cl ock-IntegrityParanetersReq-r17 ENUMERATED { true } OPTI ONAL,
ssr-IntegrityC ockBoundsReq-r17 ENUMERATED { true } OPTI ONAL
1]
}
-- ASNLISTOP

GNSS-SSR-ClockCorrectionsReq field descriptions

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

clock-IntegrityParametersReq
This field, if present, indicates that the target device requests the CLOCK-IntegrityParameters in IE GNSS-SSR-
ClockCorrections.

ssr-IntegrityClockBoundsReq
This field, if present, indicates that the target device requests the SSR-IntegrityClockBounds in IE GNSS-SSR-
ClockCorrections.

GNSS-SSR-CodeBiasReq

The |IE GNSS-SSR-CodeBiasReq is used by the target device to request the GNSS-SSR-CodeBias assistance from the
location server.

-- ASNLISTART

GN\SS- SSR- CodeBi asReqg-r 15 :: = SEQUENCE {
si gnal - and- t r acki ng- node- | D- Map-r 15 GN\SS- Si gnal | Ds,
st oredNavLi st-r15 GNSS- NavlLi st nfo-r15 OPTI ONAL,
[ _ _
ssr-IntegrityCodeBi asBoundsReq-r17 ENUMERATED { requested } OPTI ONAL
11

}

-- ASNISTOP

GNSS-SSR-CodeBiasReq field descriptions

signal-and-tracking-mode-ID-Map
This field specifies the GNSS signal(s) for which the GNSS-SSR-CodeBias is requested.

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

ssr-IntegrityCodeBiasBoundsReq
This field, if present, indicates that the SSR-IntegrityCodeBiasBounds are requested.

GNSS-SSR-URA-Req

The |E GNSS-SSR-URA-Req is used by the target device to request the GNSS-SSR-URA assistance from the location
server.

-- ASNISTART

GN\SS- SSR- URA- Reg-r 16 :: = SEQUENCE {

}
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-- ASN1ISTOP

- GNSS-SSR-PhaseBiasReq

The |IE GNSS-SSR-PhaseBiasReq is used by the target device to request the GNSS SSR-PhaseBias assistance from the
location server.

-- ASNLISTART

GN\SS- SSR- PhaseBi asReqg-r 16 :: = SEQUENCE {
si gnal - and- t r acki ng- node- | D- Map-r 16 GN\SS- Si gnal | Ds,
st oredNavLi st-r16 GNSS- NavlLi st | nfo-r15 OPTI ONAL,
[ _ _
ssr-IntegrityPhaseBi asBoundsReq-r17 ENUMERATED { requested } OPTI ONAL
11

-- ASNISTOP

GNSS-SSR-PhaseBiasReq field descriptions

signal-and-tracking-mode-ID-Map
This field specifies the GNSS signal(s) for which the GNSS-SSR-PhaseBias is requested.

storedNavList
This list provides information to the location server about which NAV data the target device has currently stored for the
particular GNSS indicated by GNSS-ID.

ssr-IntegrityPhaseBiasBoundsReq
This field, if present, indicates that the SSR-IntegrityPhaseBiasBounds are requested.

- GNSS-SSR-STEC-CorrectionReq

The |E GNSS-SSR-STEC-CorrectionReq is used by the target device to request the GNSS-SSR-STEC-Correction
assistance from the location server.

-- ASNLISTART
GN\SS- SSR- STEC- Correcti onReg-r16 ::= SEQUENCE {
L[ . R
stec-IntegrityReq-ri17 BI T STRI NG { correl ati onTi mreReq (0)
} (SIZE(1..8)) OPTI ONAL
11
}
-- ASNISTOP

GNSS-SSR-STEC-CorrectionReq field descriptions

stec-IntegrityReq

This field, if present, indicates that the target device requests the IEs STEC-IntegrityParameters and STEC-
IntegrityErrorBounds.

A one-value at the bit position '0' means that the target device requests the fields ionoRangeErrorCorrelationTime and
ionoRangeRateErrorCorrelationTime in IE STEC-IntegrityParameters.

- GNSS-SSR-GriddedCorrectionReq

The |IE GNSS-SSR-GriddedCorrectionReq is used by the target device to request the GNSS-SSR-GriddedCorrection
assistance from the location server.

-- ASNLSTART
GN\SS- SSR- G'i ddedCorrecti onReq-r16 ::= SEQUENCE {

[
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gri ddedCorrectionlntegrityReq-ri17 ENUMERATED { requested } CPTI ONAL

11
}

-- ASNISTOP

GNSS-SSR-GriddedCorrectionReq field descriptions

griddedCorrectionintegrityReq
This field, if present, indicates that the target device requests the IEs SSR-GriddedCorrectionintegrityParameters and
TropoDelayIntegrityErrorBounds.

- NavlC-DifferentialCorrectionsReq

The IE Navl C-Differential CorrectionsReq is used by the target device to request the Navl C-Differential Corrections
assistance from the location server.

-- ASNLISTART

Navl C-Di fferential Correcti onsReg-r16 ::= SEQUENCE {
dgnss- Si gnal sReq-r 16 GN\SS- Si gnal | Ds,

;i C

-- ASNLISTOP

NavIC-DifferentialCorrectionsReq field descriptions

dgnss-SignalsReq

This field specifies the NavIC Signal(s) for which the NavIC-DifferentialCorrections are requested. A one-value at a bit
position means the NavIC differential corrections for the specific signal are requested; a zero-value means not
requested. The target device shall set a maximum of three bits to value 'one'.

- NavIC-GridModelReq

The IE NavlC-GridModelReq is used by the target device to request the Navl C-GridModel assistance from the location
server.

-- ASNLISTART

Navl C- Gri dMbdel Reg-r16 ::= SEQUENCE {
) -

-- ASNISTOP

- GNSS-SSR-OrbitCorrectionsSet2Req

The |E GNSS-SSR-OrbitCorrectionsSet2Req is used by the target device to request the GNSS-SSR-
OrbitCorrectionsSet2 assistance from the location server.

-- ASNLSTART
GN\SS- SSR- Or bi t Correcti onsSet 2Req-r17 ::= SEQUENCE {

ref EphReq-r 17 ENUMERATED { blc, ...},

gnss- SSR-Orbit Correcti onsSet 2Req-r 17

GN\SS- SSR- Or bi t Correcti onsReq-r 15 OPTI ONAL, -- Cond OC2- Req

}
-- ASNISTOP

Conditional presence Explanation

OC2-Req The field is mandatory present if the target device requests GNSS-SSR-
OrbitCorrectionsSet2; otherwise it is not present.
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GNSS-SSR-OrbitCorrectionsSet2Req field descriptions

refEphReq

This field, if present, indicates that the reference broadcast ephemeris that target device requests the GNSS-SSR-
OrbitCorrectionsSet2 for.

- GNSS-SSR-ClockCorrectionsSet2Req

The IE GNSS-SSR-ClockCorrectionsSet2Req is used by the target device to request the GNSS-SSR-
ClockCorrectionsSet2 assistance from the location server.

-- ASNLSTART
GN\SS- SSR- Cl ockCorrectionsSet 2Req-r17 ::= SEQUENCE {
ref EphReq-r 17 ENUMERATED { blc, ...},
gnss- SSR- O ockCorrecti onsSet 2Req-r 17
GN\SS- SSR- Cl ockCorrecti onsReqg-r 15 OPTI ONAL, -- Cond CC2- Req
}
-- ASNISTOP
Conditional presence Explanation
CC2-Req The field is mandatory present if the target device requests GNSS-SSR-
ClockCorrectionsSet2; otherwise it is not present.
GNSS-SSR-ClockCorrectionsSet2Req field descriptions
refEphReq
This field, if present, indicates that the reference broadcast ephemeris that target device requests the GNSS-SSR-
ClockCorrectionsSet?2 for.

- GNSS-SSR-URA-SetZ2Req

The |E GNSS-SSR-URA-Set?Req is used by the target device to request the GNSS-SSR-URA-Set2 assistance from the
location server.

-- ASNLISTART
GN\SS- SSR- URA- Set 2Req-r17 :: = SEQUENCE {
r ef EphReq-r 17 ENUMERATED { blc, ...},
}
-- ASN1ISTOP
GNSS-SSR-URA-Set2Req field descriptions
refEphReq

This field, if present, indicates that the reference broadcast ephemeris that target device requests the GNSS-SSR-
URA-Set2 for.

— GNSS-LOS-NLOS-GriddedIndicationsReq

The |IE GNSS-LOS-NLOS-GriddedIndicationsReq is used by the target device to request the GNSS-LOS-NLOS
Griddedl ndications assistance from the location server.

- - ASNISTART
GN\SS- LOS- NLOS- Gri ddedl ndi cati onsReqg-r18 :: = SEQUENCE {
gri dPoi nt sSet | D- Req-r 18 | NTEGER (0. .16383) OPTI ONAL,
rel ati veLocati onl nfo-r18 CHO CE {
i nsi de-r18 ENUMERATED {upper-1left, upper-right, lower-left, lower-right, ...},
out si de-r18 ENUMERATED {north, west, south, east, above, below ...}
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} OPTI ONAL, -- Cond Rel ative
vertical GidType-r18 ENUMERATED { gr ound- | evel , threeD},
referenceAl titudeFi ne-r18 I NTEGER (0. .9) OPTI ONAL,
referenceAl titudeCoarse-r18 | NTEGER (-50. .900) OPTI ONAL,
}
-- ASNISTOP
Conditional presence Explanation
Relative This field is mandatory present if a relative position is included in the request. It is absent
if the field gridPointsSetID-Req is absent.

- GNSS-SSR-SatellitePCVResidualsReq

The |E GNSS-SSR-SatellitePCVResidual sReq is used by the target device to request the GNSS-SSR-
SatellitePCVResiduals assistance from the location server.

-- ASNISTART

GN\SS- SSR- Sat el | i t ePCVResi dual sReg-r18 :: = SEQUENCE {
}

-- ASNISTOP

6.5.2.5 GNSS Location Information

- A-GNSS-ProvideLocationIinformation

The IE A-GNSS-Providel ocationlnformation is used by the target device to provide location measurements (e.g.,
pseudo-ranges, location estimate, velocity) to the location server, together with time information. It may also be used to
provide GNSS positioning specific error reason.

-- ASNLISTART

A- GN\SS- Provi deLocat i onl nformati on ::= SEQUENCE {
gnss- Si gnal Measur enment | nf or mat i on GN\SS- Si gnal Measur enent | nf or mat i on OPTI ONAL,
gnss- Locati onl nf or mati on GNSS- Locat i onl nf or mat i on OPTI ONAL,
gnss- Error A- GN\SS- Err or COPTI ONAL,

}

-- ASNISTOP

6.5.2.6 GNSS Location Information Elements

- GNSS-SignalMeasurementinformation

The |E GNSS-Sgnal Measurementl nformation is used by the target device to provide GNSS signal measurement
information to the location server and GNSS-network time association if requested by the location server. This
information includes the measurements of code phase, Doppler, C/N, and optionally accumulated carrier phase, also
called accumulated deltarange (ADR), which enable the UE-assisted GNSS method where position is computed in the
location server. Figure 6.5.2.6-1 illustrates the relation between some of the fields.

-- ASNLSTART

GN\SS- Si gnal Measur enent | nf ormati on :: = SEQUENCE {
measur enent Ref er enceTi e Measur enent Ref er enceTi ne,
gnss- Measur erment Li st GNSS- Measur enent Li st ,

}

-- ASNLSTOP
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GNSS-SignalMeasurementinformation field descriptions

measurementReferenceTime
This field specifies the GNSS system time for which the information provided in gnss-MeasurementList is valid. It may
also include network time, if requested by the location server and supported by the target device.

gnss-MeasurementList
This field provides GNSS signal measurement information for up to 16 GNSSs.

— MeasurementReferenceTime

The |E MeasurementReferenceTime is used to specify the time when the measurements provided in A-GNSS-
ProvidelLocationlnformation are valid. It may also include GNSS-network time association, in which case reported
measurements shall be valid for the cellular frame boundary defined in the network time association.

-- ASNLISTART
Measur enent Ref er enceTi ne :: = SEQUENCE {
gnss- TOD- nsec I NTEGER (0. .3599999),
gnss- TOD-frac I NTEGER (0. .3999) OPTI ONAL,
gnss- TOD- unc I NTEGER (0. .127) OPTI ONAL,
gnss-Ti mel D GN\SS- | D,
net wor kTi me CHO CE {
eUTRA  SEQUENCE {
physCel I I d | NTEGER (0. . 503),
cell G obal I d Cel | G obal | dEUTRA- AndUTRA OPTI ONAL,
syst enfr aneNunber BI T STRING (SI ZE (10)),
},
uTRA SEQUENCE {
node CHO CE {
fdd SEQUENCE {
pri mary-CPICH I nfo |NTEGER (0..511),
Iy
tdd SEQUENCE {
cel | Paranet ers I NTEGER (0. .127),
. }
cell G obal I d Cel | G obal | dEUTRA- AndUTRA OPTI ONAL,
r ef er enceSyst enfr aneNunber
| NTEGER (0. . 4095),
},
gSM SEQUENCE {
bcchCarri er | NTEGER (0. .1023),
bsi c | NTEGER (0. . 63),
cell G obal I d Cel | G obal | dGERAN OPTI ONAL,
r ef er enceFr ane SEQUENCE {
ref erenceFN | NTEGER (0. .65535),
r ef er enceFNVSB | NTEGER (0. . 63) OPTI ONAL,
)
del t aGNSS- TCD I NTEGER (0 .. 127) OPTI ONAL,
H
nbl oT-r 14
SEQUENCE {
nbPhysCel | | d-r 14 | NTEGER (0. .503),
nbCel | d obal 1d-r14 ECA OPTI ONAL,
sfn-ri4 BI T STRING (SI ZE (10)),
hyper SFN-r 14 BI T STRING (Sl ZE (10)) OPTI ONAL,
},
nr-rl1l5 SEQUENCE {
nr PhysCel | | d-r 15 | NTEGER (0. .1007),
nrCel |l dobal I D-r15 NCG -r15 OPTI ONAL,

nr-sfn-ri5 BI T STRING (S| ZE (10)),

}
} OPTI ONAL,
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}
-- ASNISTCP

MeasurementReferenceTime field descriptions

gnss-TOD-msec

This field specifies the GNSS TOD for which the measurements and/or location estimate are valid. The 22 bits of
GNSS TOD are the least significant bits. The most significant bits are derived by the location server to unambiguously
derive the GNSS TOD.

The value for GNSS TOD is derived from the GNSS specific system time indicated in gnss-TimelD rounded down to
the nearest millisecond unit.

Scale factor 1 millisecond.

gnss-TOD-frac

This field specifies the fractional part of the GNSS TOD in 250 ns resolution. The total GNSS TOD is given by gnss-
TOD-msec + gnss-TOD-frac.

Scale factor 250 nanoseconds.

gnss-TOD-unc
This field provides the accuracy of the relation GNSS-network time when GNSS-network time association is provided.
When GNSS-network time association is not provided, this element can be included to provide the accuracy of the
reported gnss-TOD-msec.
If GNSS TOD is the given GNSS time, then the true GNSS time, corresponding to the provided network time if
applicable, as observed at the target device location, lies in the interval [GNSS TOD — gnss-TOD-unc, GNSS TOD +
gnss-TOD-unc].
The uncertainty r, expressed in microseconds, is mapped to a number K, with the following formula:

r=C*(((1+x))-1)
with C = 0.5 and x = 0.14. To encode any higher value of uncertainty than that corresponding in the above formula to
K=127, the same value, K=127, shall also be used. The uncertainty is then coded on 7 bits, as the binary encoding of
K. Examples of gnss-TOD-unc value are as in the table Value of K to Value of uncertainty relation below.
This field shall be included if the target device provides GNSS-network time relationship.

gnss-TimelD
This field specifies the GNSS system time for which the gnss-TOD-msec (and gnss-TOD-frac if applicable) is
provided.

networkTime
These fields specify the network time event which the GNSS TOD time stamps.
This field shall be included if the target device provides GNSS-network time relationship.

physcCellld
This field identifies the reference cell (E-UTRA), as defined in TS 36.331 [12], that is used for the GNSS-network time
relation.

cellGloballd

This field specifies the globally unique cell identifier (Evolved Cell Global Identifier (ECGI) in E-UTRA, global UTRAN
Cell Identifier in UTRA, or Cell Global Identification (CGI) in GERAN) of the reference cell, as defined in TS 36.331
[12] for E-UTRA and in TS 25.331 [13] for UTRA, for which the GNSS network time relation is provided.

systemFrameNumber
This field specifies the system frame number in E-UTRA which the GNSS time time stamps, as defined in TS 36.331
[12].

mode
This field identifies the reference cell for the GNSS-network time relation, as defined in TS 25.331 [13].

referenceSystemFrameNumber
This field specifies the system frame number in UTRA, as defined in TS 25.331 [13], which is used for time stamping.

bcchCarrier, bsic
This field identifies the reference cell for the GNSS-network time relation in GERAN, as defined in TS 44.031 [14].

referenceFN, referenceFNMSB
These fields specify the frame number in GERAN which the GNSS time time stamps, as defined in TS 44.031 [14].
The time of the reference frame boundary is as observed by the target device, i.e. without Timing Advance
compensation. The referenceFNMSB field indicates the most significant bits of the frame number of the reference BTS
corresponding to the GNSS-MeasurementList. Starting from the complete GSM frame number denoted FN, the target
device calculates Reference FN MSB as
Reference FN MSB = floor(FN/42432)

The complete GSM frame number FN can then be reconstructed in the location server by combining the fields
referenceFN with referenceFNMSB in the following way

FN = referenceFNMSB *42432 + referenceFN

deltaGNSS-TOD
This field specifies the difference in milliseconds between gnss-TOD-msec reported and the milli-second part of the
SV time tsv_1 of the first SV in the list reported from the target device, as defined in TS 44.031 [14]. The deltaGNSS-
TOD is defined as

deltaGNSS-TOD = gnss-TOD-msec - fix(tsv_1)
where fix() denotes rounding to the nearest integer towards zero.
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MeasurementReferenceTime field descriptions

nbPhysCellld
This field identifies the reference cell, as defined in TS 36.331 [12] that is used for the GNSS-network time relation.

nbCellGloballd
This field specifies the global cell identifier of the NB-10T reference cell, as defined in TS 36.331 [12], for which the
GNSS network time relation is provided.

sfn
This field specifies the system frame number in NB-loT which the GNSS time time stamps, as defined in TS 36.331
[12].

hyperSFN
This field specifies the hyper-SFEN in NB-IoT which the GNSS time time stamps, as defined in TS 36.331 [12].

nrPhysCellld
This field identifies the reference cell (NR), as defined in TS 38.331 [35], that is used for the GNSS-network time
relation.

nrCellGloballD
This field specifies the NR Cell Global Identifier (NCGI) of the reference cell, as defined in TS 38.331 [35], for which
the GNSS network time relation is provided.

nr-sfn
This field specifies the system frame number in NR which the GNSS time time stamps, as defined in TS 38.331 [35],

Value of K to Value of uncertainty relation

Value of K Value of uncertainty
0 0 microseconds
1 0.07 microseconds
2 0.1498 microseconds
50 349.62 microseconds
127 2 8430000 microseconds

GNSS-MeasurementList

The |IE GNSS-MeasurementList is used by the target device to provide measurements of code phase, Doppler, C/N, and
optionally accumulated carrier phase, also called accumulated deltarange (ADR).

-- ASNLISTART
GN\SS- Measur enent Li st ::= SEQUENCE (S| ZE(1..16)) OF GNSS- Measur enent For OneG\SS
GN\SS- Measur emrent For OneGN\SS : : = SEQUENCE {
gnss-1D GNSS- | D,
gnss- SgnMeaslLi st GN\SS- SgnMeaslLi st ,
}
GNSS- SgnMeasLi st :: = SEQUENCE (SIZE(1..8)) OF GNSS-SgnMeasEl enent
GN\SS- SgnMeaskEl enent :: = SEQUENCE {
gnss- Si gnal | D GN\SS- Si gnal | D,
gnss- CodePhaseAnbi guity | NTEGER (0. .127) OPTI ONAL,
gnss- Sat MeaslLi st GN\SS- Sat MeaslLi st ,
}
GNSS- Sat MeasLi st ::= SEQUENCE (SIZE(1..64)) OF GNSS- Sat MeasEl enment
GNSS- Sat MeasEl enent :: = SEQUENCE {
svl D SV-1D,
cNo | NTEGER (0. . 63),
nmpat hDet ENUMERATED { not Measured (0), low (1), medium (2), high (3), ...},
carrierQualitylnd I NTEGER (0. . 3) OPTI ONAL,
codePhase I NTEGER (0. .2097151),
i nt eger CodePhase | NTEGER (0. .127) OPTI ONAL,
codePhaseRVSEr r or | NTEGER (0. .63),
doppl er I NTEGER (-32768..32767) OPTI ONAL,

adr | NTEGER (0. .33554431) OPTI ONAL,
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}

[l

adr MSB-r 15 I NTEGER (0. . 15) OPTI ONAL,
adr Si gn-r 15 ENUMERATED { posi ti ve, negative} OPTI ONAL,
adr RMSerror-r15 | NTEGER (0. .127) OPTI ONAL,
del t a- codePhase-r15 | NTEGER (0. . 7) OPTI ONAL
1]
-- ASNISTCOP
GNSS-MeasurementList field descriptions
gnss-ID

This field identifies the GNSS constellation on which the GNSS signal measurements were measured. Measurement
information for up to 16 GNSSs can be included.

gnss-SgnMeaslList
This list provides GNSS signal measurement information for up to 8 GNSS signal types per GNSS.

gnss-SignallD
This field identifies the signal on which GNSS signal measurement parameters were measured.

gnss-CodePhaseAmbiguity

This field provides the ambiguity of the code phase measurement. It is given in units of milli-seconds in the range
between between 0 and 127 milli-seconds.

The total code phase for a satellite k (Satk) is given modulo this gnss-CodePhaseAmbiguity and is reconstructed with:
Code_Phase_Tot(Satk) = codePhase(Satk) + integerCodePhase(Satk) + n * gnss-CodePhaseAmbiguity, n=0,1,2,...
If there is no code phase ambiguity, the gnss-CodePhaseAmbiguity shall be set to 0.

The field is optional. If gnss-CodePhaseAmbiguity is absent, the default value is 1 milli-second.

gnss-SatMeasList
This list provides GNSS signal measurement information for up to 64 GNSS satellites.

sviD
This field identifies the satellite on which the GNSS signal measurements were measured.

cNo

This field provides an estimate of the carrier-to-noise ratio of the received signal from the particular satellite. The
target device shall set this field to the value of the satellite C/No, as referenced to the antenna connector, in units of 1
dB-Hz, in the range from 0 to 63 dB-Hz.

Scale factor 1 dB-Hz.

mpathDet
This field contains the multipath indicator value, defined in the table Value of mpathDet to Multipath Indication relation
below.

carrierQualityInd

If the fields adrMSB, adrSign, adrRMSerror, and delta-codePhase are not present:

This field indicates the quality of a carrier phase measurement. The LSB indicates the data polarity, that is, if the data
from a specific satellite is received inverted, this is indicated by setting the LSB value to '1". In the case the data is not
inverted, the LSB is set to '0". The MSB indicates if accumulation of the carrier phase has been continuous, that is,
without cycle slips since the previous measurement report. If the carrier phase accumulation has been continuous, the
MSB value is set to '1X'. Otherwise, the MSB is set to '0X'.

This field is optional but shall be included if the adr field is included. See table Bit to Polarity Indication relation below.
If any of the fields adrMSB, adrSign, adrRMSerror, or delta-codePhase are present:

This field indicates the quality of a carrier phase measurement. The LSB indicates the half-cycle ambiguity, that is, if
there are no half-cycle ambiguities present in the ADR measurement report the LSB is set to '0". In the case there are
half-cycle ambiguities present in the ADR measurement report the LSB is set to '1'. When reporting ADR with
unresolved polarity encoding the target device shall set this bit to 1.

The MSB indicates if accumulation of the carrier phase has been continuous, that is, without cycle slips since the
previous measurement report. If the carrier phase accumulation has been continuous (no cycle slips), the MSB value
is set to '1X'. Otherwise, the MSB is set to '0X'. If polarity resolution forced the ADR measurement to be corrected by
half-a-cycle, then the MSB must be set to '0', indicating that despite continuous tracking the reported ADR
experienced non-continuity. See table Bit to Ambiguity Indication relation below.

The target device shall include this field if the adr field is included.

codePhase

This field contains the whole and fractional value of the code-phase measurement made by the target device for the
particular satellite signal at the time of measurement in the units of ms. GNSS specific code phase measurements
(e.g. chips) are converted into unit of ms by dividing the measurements by the nominal values of the measured signal
chipping rate.

Scale factor 2-?* milli-seconds, in the range from 0 to (1-22%) milli-seconds.

integerCodePhase

This field indicates the integer milli-second part of the code phase that is expressed modulo the gnss-
CodePhaseAmbiguity. The value of the ambiguity is given in the gnss-CodePhaseAmbiguity field.
The integerCodePhase is optional. If integerCodePhase is absent, the default value is 0 milli-second.
Scale factor 1 milli-second, in the range from 0 to 127 milli-seconds.
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GNSS-MeasurementList field descriptions

codePhaseRMSError
This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point
representation shown in the table below.

doppler

This field contains the Doppler measured by the target device for the particular satellite signal. This information can be
used to compute the 3-D velocity of the target device. Doppler measurements are converted into unit of m/s by
multiplying the Doppler measurement in Hz by the nominal wavelength of the measured signal.

Scale factor 0.04 metre/second. This field is optional, but shall be included, if the velocityRequest in
CommonlEsRequestLocationIinformation is set to TRUE.

adr

This field contains the absolute value of the ADR measurement measured by the target device for the particular
satellite signal. This information can be used to compute the 3-D velocity or high-accuracy position of the target
device. ADR measurements are converted into units of metre by multiplying the ADR measurement by the nominal
wavelength of the measured signal.

Scale factor 2-1° metres, in the range from 0 to 32767.5 metres. This field is optional, but shall be included, if the
adrMeasReq in GNSS-PositioningInstructions is set to TRUE and if ADR measurements are supported by the target
device (i.e., adr-Support is set to TRUE in A-GNSS-ProvideCapabilities).

adrMSB

This field contains the 4-MSBs of the ADR measurement in the case the ADR measurement is outside the range of
the field adr alone. Scale factor 32768 metres.

If present, the full ADR measurement is constructed as adrMSB x 32768 + adr x 271 metres, representing
measurements in the range from 0 to 524287.9990234375 metres.

This field is optional, but shall be included, if the capability adrEnhancementsSupport is set to TRUE and the ADR
measurement is outside the range of the adr field.

adrSign
This field indicates the sign of the ADR measurement.

adrRMSerror
This field contains the ADR root mean squared error value. Scale factor 2-1° metres.

delta-codePhase

This field specifies the higher resolution of the codePhase measurement. Scale factor 2-24 milli-seconds.

The full code phase measurement is constructed as codePhase x 22! + delta-codePhase x 2-2* milli-seconds, in the
range from O to (1-2?4) milli-seconds.

Value of mpathDet to Multipath Indication relation

Value of Multipath Indication
mpathDet
00 Not measured
01 Low, MP error < 5m
10 Medium, 5m < MP error <
43m
11 High, MP error > 43m

Bit to Polarity Indication relation

Value Polarity Indication

0 Data Direct, carrier phase not
continuous

1 Data Inverted, carrier phase not
continuous

2 Data Direct, carrier phase
continuous

3 Data Inverted, carrier phase
continuous

Bit to Ambiguity Indication relation

Value Value Polarity Indication
MSB, LSB
0 00 carrier phase not continuous, no half-cycle ambiguity
1 01 carrier phase not continuous, half-cycle ambiguity
2 10 carrier phase continuous, no half-cycle ambiguity
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[ 3 ] 11 | carrier phase continuous, half-cycle ambiguity |

floating-point representation

Index Mantissa Exponent Floating-Point value, Xi Pseudorange
value, P
0 000 000 0.5 P<0.5
1 001 000 0.5625 0.5 <=P < 0.5625
I X y 05*(1L+x/8)*2Y Xi-1 <= P < Xi
62 110 111 112 104 <=P <112
63 111 111 -- 112<=P
l1 ms >

GNSS TOD t [ms] >< 212 >< 213 214 >< 215 >< 216 >< 217 >< 218 >

SV#1 clock bias —

SV#1 time ts [ms] |14 >< 212 >< 213 214 >< 215 >< 216 >< 217 X 218 ) At SV

SVi#Nsat clock bias ————pp-

SVi#Nsat time tonea [Ms] | 214 >< 212 >< 21 214 >< 215 >< 216 >< 217 X 218 | At SV#Nsat

<
GNSS TOD Estimate [ms] 211 >< 212 >< 213 >< 21 >< 215 >< 216 >< 217 >< 218 \

Serving eNB clock SFN 14 >< 15

o] 0.3617 ms

Observed SV#1 time ty,s [ms] 140 >< 141 >< 142 >< 143 144 >< 145 >< 146 >< 147

GNSS Signal Measurement Information:
gnssTODmsec = 214 ms
systemFrameNumber = 15
gnssCodePhaseAmbiguity = 4 ms
codePhase SV#1 = 0.3617 ms
integerCodePhase SV#1 =0

h g
At Target Device

Chosen reference epoch for GNSS
Signal Measurement Information

codePhase SV#Nsat =0.7151 ms
integerCodePhase SV#Nsat = 1 ms

Observed SV#Nsat time toeat [MS] < 1353( 136 >< 137 >< 138 >< 139 140 >< 141 >Q j

~1.7151 ms —Pp|

Figure 6.5.2.6-1: Exemplary calculation of some GNSS Signal Measurement Information fields.
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— GNSS-LocationInformation

The |E GNSS Locationlnformation is included by the target device when location and optionally velocity information
derived using GNSS or hybrid GNSS and other measurements is provided to the location server.

-- ASNLSTART
GN\SS- Locati onl nformation ::= SEQUENCE {
measur enent Ref er enceTi ne Measur enent Ref er enceTi ne,
agnss- Li st G\SS- | D-Bi t map,
[l _ _
ha- GNSS- Metri cs-r 17 HA- GNSS- Metri cs-r 17 OPTI ONAL
11
}
-- ASNISTOP

GNSS-LocationInformation field descriptions

measurementReferenceTime
This field specifies the GNSS system time for which the location estimate and optionally velocity are valid. It may also
include GNSS-network time relationship, if requested by the location server and supported by the target device.

agnss-List

This field provides a list of satellite systems used by the target device to calculate the location estimate and velocity
estimate, if included. This is represented by a bit string in GNSS-ID-Bitmap, with a one-value at the bit position means
the particular method has been used; a zero-value means not used.

ha-GNSS-Metrics
This field provides high accuracy GNSS positioning metrics associated to the reported location estimate.

— HA-GNSS-Metrics

The |IE HA-GNSS-Metrics isincluded by the target device when high accuracy GNSS positioning metrics associated to
alocation estimate is provided to the location server. The parameters provided in |[E HA-GNSS-Metrics are used as
specified for sentence type GGA in [51] and apply to all GNSSs and types of high accuracy GNSS assi stance data.

-- ASNLISTART

HA- GNSS- Metri cs-r17 ::= SEQUENCE {
nrOf UsedSatel lites-r17 | NTEGER (0. . 64),
hdopi - r17 I NTEGER (1. .256) OPTI ONAL,
pdopi - r17 I NTEGER (1. .256) OPTI ONAL,
age-r17 | NTEGER (0. .99) OPTI ONAL,
fixType-r17 ENUMERATED {carri er - phase-f| oat,

carrier-phase-fix, ...} OPTI ONAL,
}
-- ASNLISTOP

HA-GNSS-Metrics field descriptions

nrOfUsedSatellites
This field specifies number of used GNSS satellites for the location estimate provided by the target device.

hdopi
This field specifies the horizontal dilution of precision for the location estimate, scale factor 0.1.

pdopi
This field specifies the 3D position dilution of precision, scale factor 0.1.

age
This field, if supported by the device, specifies the age of the most recent used assistance data for high accuracy
GNSS, scale factor 0.1 second.

fixType
This field specifies the positioning fix type, based on the positioning fix quality indicators RTK float and RTK fix of [51].
Specifically:

- carrier-phase-float - converged carrier phase floating point ambiguity resolution

- carrier-phase-fix - converging carrier phase integer ambiguity resolution
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6.5.2.7 GNSS Location Information Request

— A-GNSS-RequestLocationInformation

The |E A-GNSS-RequestLocationlnformation is used by the location server to request location information from the
target device using GNSS.

-- ASNISTART
A- G\SS- Request Locat i onl nformati on :: = SEQUENCE {
gnss- Posi tioni ngl nstructi ons GN\SS- Posi ti oni ngl nstructi ons,
) Ce
-- ASN1ISTOP
6.5.2.8 GNSS Location Information Request Elements

- GNSS-Positioninglnstructions

The |E GNSS-Positioninglnstructionsis used to provide GNSS measurement instructions.

-- ASNLSTART
GNSS- Posi tioni ngl nstructions ::= SEQUENCE {

gnss- Met hods GN\SS- | D-Bi t map,

fineTi neAssi st anceMeasReq BOOLEAN,

adr MeasReq BOCOLEAN,

mul ti FregMeasReq BOOLEAN,

assi stanceAvail ability BOOLEAN,

[l

ha- G\SS- Reg-r 15 ENUMERATED { true } OPTI ONAL -- Cond UEB
i
ha- GNSS- Metri csReq-r17 ENUMERATED { true } CPTI ONAL -- Cond UEB

11
}
-- ASNLSTCP

Conditional presence Explanation

UEB The field is optionally present, need OP, if the locationInformationType is set to
locationEstimateRequired, locationEstimatePreferred, or locationMeasurementsPreferred;
oltherwise it is not present.
GNSS-Positioninglnstructions field descriptions
gnssMethods

This field indicates the satellite systems allowed by the location server. This is represented by a bit string in GNSS-ID-
Bitmap, with a one-value at the bit position means the particular GNSS is allowed; a zero-value means not allowed.
The target device shall not request assistance data or report or obtain measurements for systems that are not
indicated in this bit map. At least one of the bits in this bit map shall be set to value one.

fineTimeAssistanceMeasReq
This field indicates whether the target device is requested to report GNSS-network time association. TRUE means
requested.

adrMeasReq
This field indicates whether the target device is requested to include ADR measurements in GNSS-MeasurementList
IE or not. TRUE means requested.

multiFreqMeasReq
This field indicates whether the target device is requested to report measurements on multiple supported GNSS signal
types in GNSS-MeasurementList IE or not. TRUE means requested.

assistanceAvailability
This field indicates whether the target device may request additional GNSS assistance data from the server. TRUE
means allowed and FALSE means not allowed.
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GNSS-PositioninglInstructions field descriptions

ha-GNSS-Req
This field, if present, indicates that any location estimate provided by the target device should be obtained using high
accuracy RTK/PPP methods.

ha-GNSS-MetricsReq
This field, if present, indicates that any location estimate provided by the target device should be reported with high
accuracy GNSS positioning metrics.

6.5.2.9 GNSS Capability Information

- A-GNSS-ProvideCapabilities

The IE A-GNSS-Provide-Capabilitiesis used by the target device to indicate its capability to support A-GNSS and to
provide its A-GNSS location capahilities (e.g., GNSSs and assistance data supported) to the location server.

-- ASNLISTART
A- GN\SS- Provi deCapabi i ties ::= SEQUENCE {
gnss- Support Li st GNSS- Support Li st OPTI ONAL,
assi st anceDat aSupport Li st Assi st anceDat aSuppor t Li st OPTI ONAL,
| ocat i onCoor di nat eTypes Locat i onCoor di nat eTypes OPTI ONAL,
vel oci t yTypes Vel oci t yTypes OPTI ONAL,
[[ periodical Reporti ngNot Supported-ri14
Posi t i oni ngvbdes OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14
ENUMERATED { required } CPTI ONAL

11,
[[ periodi cAssistanceDat a-r 15
BIT STRING { solicited (0),

unsolicited (1) } (SIZE (1..8)) OPTI ONAL
11,
[[ schedul edLocati onRequest Supported-r17
Schedul edLocat i onTi meSupport Per Mode-r 17 OPTI ONAL
11,
[[ periodi cReportinglnterval MsSupport-r18
Peri odi cReporti ngl nt er val MsSupport Per Mode-r 18 CPTI ONAL
11
}
GNSS- SupportList ::= SEQUENCE (S| ZE(1..16)) OF GNSS- Support El ement
GN\SS- Support El enment :: = SEQUENCE {
gnss-1D GN\SS- | D,
sbas- | Ds SBAS- | Ds OPTI ONAL, -- Cond GNSS-| D SBAS
agnss- Modes Posi ti oni nghvbdes,
gnss- Si gnal s GN\SS- Si gnal | Ds,
f t a- MeasSuppor t SEQUENCE {
cel I Time AccessTypes,
node Posi ti oni nghvbdes,
} OPTI ONAL, -- Cond fta
adr - Support BOOLEAN,
vel oci t yMeasur ement Suppor t BOOLEAN,
[l
adr Enhancenent sSupport-r15 ENUVERATED { true } COPTI ONAL,
ha- gnss- Mbdes-r 15 Posi ti oni nghbdes OPTI ONAL
11,
[l
ha- gnss- Metri csSupport-r17 ENUMERATED { true } CPTI ONAL
11
}
Assi st anceDat aSupport Li st ::= SEQUENCE {
gnss- CommonAssi st anceDat aSuppor t GNSS- CommpnAssi st anceDat aSupport,
gnss- Generi cAssi st anceDat aSuppor t GN\SS- Generi cAssi st anceDat aSupport,
}

-- ASN1ISTOP
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Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.
fta The field is mandatory present if the target device supports the reporting of fine time
assistance measurements; otherwise it is not present.

A-GNSS-ProvideCapabilities field descriptions

gnss-SupportList

This field specifies the list of GNSS supported by the target device and the target device capabilities associated with
each of the supported GNSS. This field shall be present if the gnss-SupportListReq in the A-GNSS -
RequestCapabilities IE is set to TRUE and if the target device supports the A-GNSS positioning method. If the IE A-
GNSS-Provide-Capabilities is provided unsolicited, this field shall be included if the target device supports the assisted
GNSS positioning method.

gnss-ID
This field specifies the GNSS supported by the target device for which the capabilities in GNSS-SupportElement are
provided.

sbas-IDs
This field specifies the SBAS(s) supported by the target device. This is represented by a bit string, with a one-value at
the bit position means the particular SBAS is supported; a zero-value means not supported.

agnss-Modes

This field specifies the GNSS mode(s) supported by the target device for the GNSS indicated by gnss-ID. This is
represented by a bit string, with a one-value at the bit position means the particular GNSS mode is supported; a
zero-value means not supported.

gnss-Signals

This field specifies the GNSS signal(s) supported by the target device for the GNSS indicated by gnss-ID. This is
represented by a bit string, with a one-value at the bit position means the particular GNSS signal type is supported; a
zero-value means not supported.

fta-MeasSupport

This field specifies that the target device is capable of performing fine time assistance measurements (i.e.,
GNSS-cellular time association reporting). The cellTime field specifies for which cellular network(s) this capability is
supported. This is represented by a bit string, with a one-value at the bit position means FTA measurements for the
specific cellular network time is supported; a zero-value means not supported. The mode field specifies for which
GNSS mode(s) FTA measurements are supported by the target device. This is represented by a bit string, with a
one-value at the bit position means FTA measurements for the GNSS mode is supported; a zero-value means not
supported.

adr-Support
This field specifies whether the target device supports ADR measurement reporting. TRUE means supported.

velocityMeasurementSupport
This field specifies whether the target device supports measurement reporting related to velocity. TRUE means
supported.

assistanceDataSupportList

This list defines the assistance data and assistance data choices supported by the target device. This field shall be
present if the assistanceDataSupportListReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target
device supports GNSS assistance data. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this field shall
be included if the target device supports any GNSS assistance data.

ETSI



3GPP TS 37.355 version 18.2.0 Release 18 290 ETSI TS 137 355 V18.2.0 (2024-08)

A-GNSS-ProvideCapabilities field descriptions

locationCoordinateTypes

This parameter identifies the geographical location coordinate types that a target device supports for GNSS. TRUE
indicates that a location coordinate type is supported and FALSE that it is not. This field shall be present if the
locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to TRUE and if the target device supports UE-
based or standalone GNSS positioning method. If the IE A-GNSS-Provide-Capabilities is provided unsolicited, this
field shall be included if the target device supports UE-based or standalone GNSS positioning method.

velocityTypes

This parameter identifies the velocity types that a target device supports for GNSS. TRUE indicates that a velocity
type is supported and FALSE that it is not. FALSE for all velocity types indicates that velocity reporting is not
supported. This field shall be present if the locationVelocityTypesReq in the A-GNSS-RequestCapabilities IE is set to
TRUE and if the target device supports UE-based or standalone GNSS positioning method. If the IE A-GNSS-Provide
Capabilities is provided unsolicited, this field shall be included if the target device supports UE-based or standalone
GNSS positioning method.

periodicalReportingNotSupported

This field, if present, specifies the positioning modes for which the target device does not support periodicalReporting.
This is represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning
mode is not supported; a zero-value means supported. If this field is absent, the location server may assume that the
target device supports periodicalReporting in CommonlEsRequestLocationinformation for each supported positioning
mode.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform GNSS measurements.

periodicAssistanceData

This field identifies the periodic assistance data delivery procedures supported by the target device. This is
represented by a bit string, with a one value at the bit position means the periodic assistance data delivery procedure
is supported; a zero value means not supported. Bit 0 (solicited) represents the procedure according to clause 5.2.1a;
bit (1) (unsolicited) represents the procedure according to clause 5.2.2a.

adrEnhancementsSupport

This field, if present, indicates that the target device supports the fields adrMSB, adrSign, adrRMSerror, and
delta-codePhase in IE GNSS-MeasurementList.

This field may only be present if adr-Support is set to TRUE, and shall be absent if adr-Support is set to FALSE.

ha-gnss-Modes

This field specifies the High-Accuracy GNSS mode(s) supported by the target device for the GNSS indicated by
gnss-ID. This is represented by a bit string, with a one-value at the bit position means the particular GNSS mode is
supported; a zero-value means not supported.

ha-gnss-MetricsSupport
This field specifies that high accuracy GNSS positioning metrics are supported by the target device.

scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationTime in IE CommonlEsRequestLocationIinformation — and the time base(s)
supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not
support scheduled location requests.

periodicReportingIntervalMsSupport

This field, if present, specified the supported minimum millisecond periodic reporting interval for location information
per positioning mode — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic
reporting.

6.5.2.10 GNSS Capability Information Elements

- GNSS-CommonAssistanceDataSupport

The |E GNSS-CommonAssi stanceDataSupport is used by the target device to provide information on supported GNSS
common assi stance data types to the location server.

-- ASNLISTART
GN\SS- CommpnAssi st anceDat aSupport :: = SEQUENCE {
gnss- Ref er enceTi meSupport GN\SS- Ref er enceTi meSupport
OPTI ONAL, -- Cond Ref Ti meSup
gnss- Ref erencelLocat i onSupport GNSS- Ref er encelLocat i onSupport
OPTI ONAL, -- Cond RefLocSup
gnss- | onospheri cMbdel Support GN\SS- | onospheri cMddel Support
OPTI ONAL, -- Cond | onoMbdSup
gnss- Eart hOri ent ati onPar anet er sSupport  GNSS- Eart hOri ent at i onPar anmet er sSuppor t
OPTI ONAL, -- Cond EOPSup
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[l

gnss- RTK- Ref erenceSt ati onl nf oSupport-r15

GN\SS- RTK- Ref er enceSt ati onl nf oSupport-r15
OPTI ONAL, -- Cond ARPSup

gnss- RTK- Auxi | i arySt ati onDat aSupport -r 15

—_——
—_——

GNSS- RTK- Auxi | i arySt ati onDat aSupport -r 15
OPTI ONAL - - Cond AuxARPSup

gnss- |l ntegrity-Servi ceParanet er sSupport-r17

GN\SS- | nt egri ty- Servi cePar anet er sSupport-r17
OPTI ONAL, -- Cond I nt Servi ceSup

gnss-Integrity-ServiceAl ert Support-r17

GNSS- I ntegrity-Servi ceAl ert Support-ri17

OPTI ONAL -- Cond IntAl ertSup
t
gnss- SSR- | OD- Updat eSupport -r 18 GNSS- SSR- | OD- Updat eSupport -r18
OPTI ONAL -- Cond | ODUpdat eSup
11
}
-- ASNISTOP
Conditional presence Explanation
RefTimeSup The field is mandatory present if the target device supports GNSS-ReferenceTime;
otherwise it is not present.
RefLocSup This field is mandatory present if the target device supports GNSS-ReferencelLocation;
otherwise it is not present.
lonoModSup This field is mandatory present if the target device supports GNSS-lonosphericModel;
otherwise it is not present.
EOPSup This field is mandatory present if the target device supports GNSS-
EarthOrientationParameters; otherwise it is not present.
ARPSup This field is mandatory present if the target device supports
GNSS-RTK-ReferenceStationInfo; otherwise it is not present.
AuxARPSup This field is mandatory present if the target device supports
GNSS-RTK-AuxiliaryStationData; otherwise it is not present.
IntServiceSup This field is mandatory present if the target device supports GNSS-Integrity-
ServiceParameters; otherwise it is not present.
IntAlertSup This field is mandatory present if the target device supports GNSS-Integrity-ServiceAlert;
otherwise it is not present.
IODUpdateSup This field is mandatory present if the target device supports GNSS SSR-I0OD-Update;
otherwise it is not present.
- GNSS-ReferenceTimeSupport
-- ASNLSTART
GNSS- Ref erenceTi neSupport ::= SEQUENCE {
gnss- Syst enili me GN\SS- | D-Bi t map,
f t a- Support AccessTypes OPTI ONAL, -- Cond fta
}
-- ASNISTOP
Conditional presence Explanation

fta

The field is mandatory present if the target device supports fine time assistance in
GNSSReferenceTime IE; otherwise it is not present.
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GNSS-ReferenceTimeSupport field descriptions

gnss-SystemTime

This field specifies the GNSS system time(s) supported by the target device. This is represented by a bit string in
GNSS-ID-Bitmap, with a one-value at the bit position means the particular GNSS system time is supported; a
zero-value means not supported.

fta-Support

This field specifies that the target device supports fine time assistance (i.e., GNSS-cellular time association) in GNSS-
ReferenceTime IE. This is represented by a bit string in AccessTypes, with a one-value at the bit position means FTA
for the specific cellular network time is supported; a zero-value means not supported.

- GNSS-ReferencelLocationSupport

-- ASNLISTART
GN\SS- Ref er encelLocati onSupport ::=  SEQUENCE {
}
-- ASNISTOP
- GNSS-lonosphericModelSupport
-- ASNLISTART
GNSS- | onospheri cvbdel Support ::= SEQUENCE {
i onoMbdel Bl T STRI NG { kl obuchar (0),
neQui ck (1),
kl obuchar2-r16 (2) } (SIZE (1..8)),
}
-- ASNISTOP
GNSS-lonosphericModelSupport field descriptions
ionoModel

This field specifies the ionospheric model(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular ionospheric model is supported; a zero-value means not supported.

- GNSS-EarthOrientationParametersSupport

-- ASN1ISTART

G\SS- Eart hOri ent ati onPar anet er sSupport ::= SEQUENCE {

} .

-- ASN1ISTOP

- GNSS-RTK-ReferenceStationinfoSupport
-- ASN1ISTART

GN\SS- RTK- Ref erenceSt ati onl nf oSupport-ri15 :: = SEQUENCE {

} e

-- ASNISTOP

- GNSS-RTK-AuxiliaryStationDataSupport
-- ASN1START

GN\SS- RTK- Auxi | i arySt ati onDat aSupport-ri15 :: = SEQUENCE {
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}

-- ASNISTCP

- GNSS-Integrity-ServiceParametersSupport
-- ASN1ISTART

GNSS- | ntegrity-Servi ceParamet er sSupport-r17 ::= SEQUENCE {
,

-- ASNISTOP

— GNSS-Integrity-ServiceAlertSupport

-- ASN1START

GNSS- I ntegrity-ServiceAl ertSupport-rl7 ::= SEQUENCE {

,

-- ASNISTOP

— GNSS-SSR-IOD-UpdateSupport

-- ASN1START

GN\SS- SSR- | OD- Updat eSupport-ri18 ::= SEQUENCE {

,

-- ASNISTCP

— GNSS-GenericAssistanceDataSupport

The |IE GNSS-GenericAssistanceDataSupport is used by the target device to provide information on supported GNSS
generic assistance data types to the location server for each supported GNSS.

-- ASNISTART

GNSS- Generi cAssi st anceDat aSupport :: =
SEQUENCE (SIZE (1..16)) OF GNSS-Generi cAssi st Dat aSupport El ement

GNSS- Generi cAssi st Dat aSupport El enent :: = SEQUENCE {

gnss-1D GN\SS- | D,
sbas- | D SBAS- | D OPTI ONAL, -- Cond GNSS- | D- SBAS
gnss- Ti meMbdel sSupport GNSS- Ti mreMbdel Li st Suppor t

OPTI ONAL, -- Cond Ti neMbdSup
gnss-Differential Correcti onsSupport GNSS-Differential Correcti onsSupport

OPTI ONAL, -- Cond DGNSS- Sup
gnss- Navi gat i onibdel Support GNSS- Navi gat i onibdel Suppor t

OPTI ONAL, -- Cond NavMbdSup
gnss- Real Ti nel nt egri t ySupport GN\SS- Real Ti nel nt egri t ySupport

OPTI ONAL, -- Cond RTI Sup
gnss- Dat aBi t Assi st anceSupport GN\SS- Dat aBi t Assi st anceSupport

OPTI ONAL, -- Cond Dat aBitsSup
gnss- Acqui si tionAssi st anceSupport GN\SS- Acqui si ti onAssi st anceSupport

OPTI ONAL, -- Cond AcquAssi st Sup
gnss- Al manacSuppor t GNSS- Al manac Suppor t

OPTI ONAL, -- Cond Al manacSup
gnss- UTC- Model Support GN\SS- UTC- Model Support

OPTI ONAL, -- Cond UTCMbdSup
gnss- Auxi | i aryl nf or mati onSupport GNSS- Auxi | i aryl nf or mati onSupport

OPTI ONAL, -- Cond Auxl nfoSup

[
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bds-Di fferenti al Correcti onsSupport-ri12

BDS-Di f ferenti al Correcti onsSupport-r12
OPTI ONAL, -- Cond DBDS- Sup

bds- G i dMbdel Support-r12 BDS- G i dvbdel Support-r12

—_——
—_——

OPTI ONAL -- Cond BDS- Gri dMbdSup

gnss- RTK- Cbservat i onsSupport-ri15

GNSS- RTK- Cbser vat i onsSupport -r 15
OPTI ONAL, -- Cond RTK- OSR- Sup

gl o- RTK- Bi asl nf or mati onSupport-r15

GLO RTK- Bi asl nf or mati onSupport-r15
OPTI ONAL, -- Cond GLO CPB- Sup

gnss- RTK- MAC- Correcti onDi f f erencesSupport-r15

GN\SS- RTK- MAC- Correcti onDi f f erencesSupport-r15
OPTI ONAL, -- Cond MAC Sup

gnss- RTK- Resi dual sSupport-r15 GNSS- RTK- Resi dual sSupport-ri15

OPTI ONAL, -- Cond Res- Sup

gnss- RTK- FKP- Gr adi ent sSupport-r15

GN\SS- RTK- FKP- Gr adi ent sSupport-r15
OPTI ONAL, -- Cond FKP- Sup

gnss- SSR- O bi t Correcti onsSupport-ri15

GN\SS- SSR- Or bi t Correcti onsSupport-ri15
OPTI ONAL, -- Cond OC- Sup

gnss- SSR- Cl ockCorrecti onsSupport-ri15

GNSS- SSR- d ockCorrecti onsSupport-ri15

OPTI ONAL, -- Cond CC Sup
gnss- SSR- CodeBi asSupport-ri15 GN\SS- SSR- CodeBi asSupport-ri15
OPTI ONAL -- Cond CB- Sup
i
gnss- SSR- URA- Support-r 16 GNSS- SSR- URA- Support-r 16 COPTI ONAL, -- Cond URA- Sup

gnss- SSR- PhaseBi asSupport-r16  GNSS- SSR- PhaseBi asSupport-r16

OPTI ONAL, -- Cond PB-Sup

gnss- SSR- STEC- Cor r ecti onSupport-r16

GN\SS- SSR- STEC- Cor r ecti onSupport-r16
OPTI ONAL, -- Cond STEC Sup

gnss- SSR- Gri ddedCorrecti onSupport-r16

GNSS- SSR- Gri ddedCor r ecti onSupport-r 16
OPTI ONAL, -- Cond Gid-Sup

navi c-Di fferential Correcti onsSupport-r16

Navl C-Di fferenti al Correcti onsSupport-r16

OPTI ONAL, -- Cond DNavl C Sup
navi c- G i dMbdel Support-r16 Navl C- G i dvbdel Support-r 16
OPTI ONAL -- Cond Navl C Gi dvbdSup

—_——
—_——

gnss- SSR- O bi t Correcti onsSet 2Support-ri17

GNSS- SSR- Or bi t Correcti onsSet 2Support-ri17
OPTI ONAL, -- Cond OC2- Sup

gnss- SSR- Cl ockCorrecti onsSet 2Support-r17

GNSS- SSR- Cl ockCorrecti onsSet 2Support-r17

OPTI ONAL, -- Cond CC2- Sup
gnss- SSR- URA- Set 2Support-r17 GNSS- SSR- URA- Set 2Support-r17
OPTI ONAL -- Cond URA2- Sup

—_——
—_——

gnss- LOS- NLCS- Gri ddedl ndi cati onsSupport-ri18

GN\SS- LOS- NLCS- Gri ddedl ndi cati onsSupport-r18
OPTI ONAL, -- Cond LCS-NLCS-Gri d- Sup

gnss- SSR- Sat el | i t ePCVResi dual sSupport-ri18

GN\SS- SSR- Sat el | i t ePCVResi dual sSupport-ri18

OPTI ONAL -- Cond Sat PCV- Sup
11
}
-- ASNLSTCP
Conditional presence Explanation
GNSS-ID-SBAS The field is mandatory present if the GNSS-ID = sbas; otherwise it is not present.
TimeModSup The field is mandatory present if the target device supports GNSS-TimeModelList;
otherwise it is not present.
DGNSS-Sup The field is mandatory present if the target device supports GNSS-DifferentialCorrections;
otherwise it is not present.
NavModSup The field is mandatory present if the target device supports GNSS-NavigationModel;
otherwise it is not present.
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Conditional presence

Explanation

RTISup

The field is mandatory present if the target device supports GNSS-RealTimelntegrity;
otherwise it is not present.

DataBitsSup The field is mandatory present if the target device supports GNSS-DataBitAssistance;
otherwise it is not present.

AcquAssistSup The field is mandatory present if the target device supports GNSS-AcquisitionAssistance;
otherwise it is not present.

AlmanacSup The field is mandatory present if the target device supports GNSS-Almanac; otherwise it
is not present.

UTCModSup The field is mandatory present if the target device supports GNSS-UTC-Model; otherwise
it is not present.

AuxInfoSup The field is mandatory present if the target device supports GNSS-AuxiliaryInformation;
otherwise it is not present.

DBDS-Sup The field is mandatory present if the target device supports BDS-DifferentialCorrections;

otherwise it is not present. This field may only be present if gnss-ID indicates 'bds'.

BDS-GridModSup

The field is mandatory present if the target device supports BDS-GridModel; otherwise it
is not present. This field may only be present if gnss-ID indicates 'bds".

RTK-OSR-Sup The field is mandatory present if the target device supports GNSS-RTK-Observations;
otherwise it is not present. Note, support for GNSS-RTK-Observations implies support for
GNSS-RTK-CommonObservationinfo as well.

GLO-CPB-Sup The field is mandatory present if the target device supports GLO-RTK-BiasInformation;
otherwise it is not present. This field may only be present if gnss-ID indicates 'glonass'.

MAC-Sup The field is mandatory present if the target device supports
GNSS-RTK-MAC-CorrectionDifferences; otherwise it is not present.

Res-Sup The field is mandatory present if the target device supports GNSS-RTK-Residuals;
otherwise it is not present.

FKP-Sup The field is mandatory present if the target device supports GNSS-RTK-FKP-Gradients;
otherwise it is not present.

OC-Sup The field is mandatory present if the target device supports GNSS-SSR-OrbitCorrections;
otherwise it is not present.

CC-Sup The field is mandatory present if the target device supports GNSS-SSR-ClockCorrections;
otherwise it is not present.

CB-Sup The field is mandatory present if the target device supports GNSS-SSR-CodeBias;
otherwise it is not present.

URA-Sup The field is mandatory present if the target device supports GNSS-SSR-URA; otherwise it
is not present.

PB-Sup The field is mandatory present if the target device supports GNSS-SSR-PhaseBias;
otherwise it is not present.

STEC-Sup The field is mandatory present if the target device supports GNSS-SSR-STEC-Correction;
otherwise it is not present.

Grid-Sup The field is mandatory present if the target device supports
GNSS-SSR-GriddedCorrection; otherwise it is not present. Note, support for
GNSS-SSR-GriddedCorrection implies support for GNSS-SSR-CorrectionPoints as well.

DNavIC-Sup The field is mandatory present if the target device supports NavIC-DifferentialCorrections;

otherwise it is not present. This field may only be present if the gnss-ID indicates 'navic'.

NavIC-GridModSup

The field is mandatory present if the target device supports NavlC-GridModel; otherwise it
is not present. This field may only be present if the gnss-ID indicates 'navic'.

OC2-Sup The field is mandatory present if the target device supports
GNSS-SSR-OrbitCorrectionsSet2; otherwise it is not present.

CC2-Sup The field is mandatory present if the target device supports
GNSS-SSR-ClockCorrectionsSet2; otherwise it is not present.

URA2-Sup The field is mandatory present if the target device supports GNSS-SSR-URA-Set2;

otherwise it is not present.

LOS-NLOS-Grid-Sup

The field is mandatory present if the target device supports GNSS-LOS-NLOS-
GriddedIndications; otherwise it is not present. Support for GNSS-LOS-NLOS-
GriddedIndications implies support for GNSS-LOS-NLOS-GridPoints.

SatPCV-Sup The field is mandatory present if the target device supports GNSS-SSR-
SatellitePCVResiduals; otherwise it is not present.
GNSS-TimeModelListSupport
-- ASNLSTART

GN\SS- Ti nreModel Li st Support

}

;1= SEQUENCE {
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-- ASN1ISTOP

- GNSS-DifferentialCorrectionSupport
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-- ASNLSTART
G\SS-Di fferential Correcti onsSupport ::= SEQUENCE {
gnssSi gnal | Ds GN\SS- Si gnal | Ds,
dgnss- Val i di tyTi neSup BOOLEAN,
}
-- ASNLSTCP
GNSS-DifferentialCorrectionsSupport field descriptions
gnssSignallDs
This field specifies the GNSS signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for
the particular GNSS signal type is supported; a zero-value means not supported.
dgnss-ValidityTimeSup
This field specifies if the target device supports estimation of UDRE based on growth rate and validity time for
differential corrections. TRUE means supported.
— GNSS-NavigationModelSupport
-- ASNLSTART
GN\SS- Navi gat i onModel Support ::= SEQUENCE {
cl ockModel Bl T STRI NG { nmodel -1 (0),
nmodel - 2 (1),
nodel - 3 (2),
nodel - 4 (3),
nmodel -5 (4),
nmodel - 6 (5),
nodel - 7-r16 (6),
model -8-r16 (7) } (SIZE (1..8)) OPTI ONAL,
or bi t Mbdel Bl T STRING { model - 1 (0),
nmodel - 2 (1),
nmodel - 3 (2),
nodel - 4 (3),
nodel - 5 (4),
nmodel - 6 (5),
nmodel -7-r16 (6),
model -8-r16 (7) } (SIZE (1..8)) OPTI ONAL,
}
-- ASNISTOP
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GNSS-NavigationModelSupport field descriptions

clockModel

This field specifies the gnss-ClockModel choice(s) in GNSS-NavigationModel IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular clock model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.

If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support clockModel Model-5.

If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support clockModel Model-2.

If the target device supports Galileo and GNSS-NavigationModel assistance, it shall support clockModel Model-1.

If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support clockModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support clockModel Model-6.

If the target device supports NaviC and GNSS-NavigationModel assistance, it shall support clockModel Model-8.

If this field is absent, the target device supports the mandatory (native) clockModel choice only as listed above for the
GNSS indicated by GNSS-ID.

orbitModel

This field specifies the gnss-OrbitModel choice(s) in GNSS-NavigationModel IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular orbit model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.

If the target device supports SBAS and GNSS-NavigationModel assistance, it shall support orbitModel Model-5.

If the target device supports QZSS and GNSS-NavigationModel assistance, it shall support orbitModel Model-2.

If the target device supports Galileo and GNSS-NavigationModel assistance, it shall supportorbitModel Model-1.

If the target device supports GLONASS and GNSS-NavigationModel assistance, it shall support orbitModel Model-4.
If the target device supports BDS and GNSS-NavigationModel assistance, it shall support orbitModel Model-6.

If the target device supports NaviC and GNSS-NavigationModel assistance, it shall support orbitModel Model-8.

If this field is absent, the target device supports the mandatory (native) orbitModel choice only as listed above for the
GNSS indicated by GNSS-ID.

- GNSS-RealTimelntegritySupport

-- ASN1START
GN\SS- Real Ti nel ntegritySupport ::=  SEQUENCE {
) Ce
-- ASN1ISTOP
- GNSS-DataBitAssistanceSupport
-- ASNISTART
GN\SS- Dat aBi t Assi st anceSupport ::=  SEQUENCE {
) Ce
-- ASN1ISTOP
- GNSS-AcquisitionAssistanceSupport
-- ASN1ISTART
GNSS- Acqui si tionAssi stanceSupport ::=  SEQUENCE {
conf i denceSupport-r10 ENUMERATED { true } OPTI ONAL,
. doppl er Uncert ai nt yExt Support-r10 ENUMERATED { true } CPTI ONAL
-- ASN1ISTOP
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GNSS-AcquisitionAssistanceSupport field descriptions

confidenceSupport
If this field is present, the target device supports the confidence field in GNSS-AcquisitionAssistance.

dopplerUncertaintyExtSupport
If this field is present, the target device supports the dopplerUncertaintyExt field in GNSS-AcquisitionAssistance.

- GNSS-AlmanacSupport

-- ASNLISTART
GNSS- Al manacSupport ::= SEQUENCE {
al manacModel BI T STRI NG { nodel - 1 (0),

nodel - 2 (1),
nmodel - 3 (2),
nmodel - 4 (3),
nodel - 5 (4),
nodel - 6 (5),
model - 7 (6) } (SIZE (1..8)) OPTI ONAL,

}

-- ASNLISTOP

GNSS-AlmanacSupport field descriptions

almanacModel

This field specifies the almanacModel choice(s) in GNSS-Almanac IE supported by the target device for the GNSS
indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the particular
almanac model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-Almanac assistance, it shall support Model-2.

If the target device supports SBAS and GNSS-Almanac assistance, it shall support Model-6.

If the target device supports QZSS and GNSS-Almanac assistance, it shall support Model-2.

If the target device supports Galileo and GNSS-Almanac assistance, it shall support Model-1.

If the target device supports GLONASS and GNSS-Almanac assistance, it shall support Model-5.

If the target device supports BDS and GNSS-Almanac assistance, it shall support Model-7.

If this field is absent, the target device supports the mandatory (native) almanacModel choice only as listed above for
the GNSS indicated by GNSS-ID.

- GNSS-UTC-ModelSupport

-- ASNLISTART
GNSS- UTC- Mbdel Support ::= SEQUENCE {
ut c- Mbdel Bl T STRI NG { nmodel - 1 (0),
nodel - 2 (1),
nodel - 3 (2),
nmodel - 4 (3),
model -5 (4) } (SIZE (1..8)) OPTI ONAL,
}
-- ASNISTOP
GNSS-UTC-ModelSupport field descriptions
utc-Model

This field specifies the GNSS-UTC-Model choice(s) in GNSS-UTC-Model IE supported by the target device for the
GNSS indicated by GNSS-ID. This is represented by a bit string, with a one-value at the bit position means the
particular UTC model is supported; a zero-value means not supported.

If the target device supports GPS and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports SBAS and GNSS-UTC-Model assistance, it shall support Model-4.

If the target device supports QZSS and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports Galileo and GNSS-UTC-Model assistance, it shall support Model-1.

If the target device supports GLONASS and GNSS-UTC-Model assistance, it shall support Model-3.

If the target device supports BDS and GNSS-UTC-Model assistance, it shall support Model-5.

If this field is absent, the target device supports the mandatory (native) utc-Model choice only as listed above for the
GNSS indicated by GNSS-ID.
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— GNSS-AuxiliarylnformationSupport
-- ASN1START

GNSS- Auxi | i aryl nf or mati onSupport ::= SEQUENCE {

) -

-- ASNISTOP

- BDS-DifferentialCorrectionsSupport
-- ASNLISTART

BDS-Di fferential Correcti onsSupport-r12 ::= SEQUENCE {
gnssSi gnal | Ds GN\SS- Si gnal | Ds,

}
-- ASNISTOP

ETSI TS 137 355 V18.2.0 (2024-08)

BDS-DifferentialCorrectionsSupport field descriptions

gnssSignallDs

This field specifies the BDS signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for
the particular BDS signal type is supported; a zero-value means not supported.

- BDS-GridModelSupport
-- ASNLISTART

BDS- Gri dMvbdel Support-ri12 :: = SEQUENCE {
o

-- ASNLISTOP

- GNSS-RTK-ObservationsSupport
-- ASNLISTART

GN\SS- RTK- Chservati onsSupport-ri5 ::= SEQUENCE {
gnssSi gnal | Ds-r 15 GN\SS- Si gnal | Ds,

}
-- ASNISTCP

GNSS-RTK-ObservationsSupport field descriptions

gnssSignallDs

This field specifies the GNSS signal types for which GNSS-RTK-Observations are supported by the target device.
This is represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means
GNSS-RTK-Observations for the particular GNSS signal type is supported; a zero-value means not supported.

— GLO-RTK-BiasInformationSupport
-- ASN1START
GLO RTK-Bi asl nf ormati onSupport-ri15 ::= SEQUENCE {

}
-- ASNISTCP

ETSI




3GPP TS 37.355 version 18.2.0 Release 18 300 ETSI TS 137 355 V18.2.0 (2024-08)

— GNSS-RTK-MAC-CorrectionDifferencesSupport

-- ASNLISTART
GN\SS- RTK- MAC- CorrectionDi fferencesSupport-r15 ::=  SEQUENCE {
I'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nat i onsLi st -r 15,
) -
-- ASNISTOP

GNSS-RTK-MAC-CorrectionDifferencesSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-MAC-CorrectionDifferences are
supported by the target device for the GNSS indicated by GNSS-ID.

- GNSS-RTK-ResidualsSupport

-- ASNLISTART
GNSS- RTK- Resi dual sSupport-ri15 :: = SEQUENCE {
I'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nat i onsLi st -r 15,
;i C
-- ASNLISTOP

GNSS-RTK-ResidualsSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-Residuals are supported by the target
device for the GNSS indicated by GNSS-ID.

- GNSS-RTK-FKP-GradientsSupport

-- ASNLISTART
GNSS- RTK- FKP- Gr adi ent sSupport-r15 ::= SEQUENCE {
|'i nk- conbi nati ons-support-r15 GNSS- Li nk- Conbi nati onsLi st -r 15,
. C
-- ASNISTOP

GNSS-RTK-FKP-GradientsSupport field descriptions

link-combinations-support
This field specifies the GNSS link/frequency combinations for which GNSS-RTK-FKP-Gradients are supported by the
target device for the GNSS indicated by GNSS-ID.

- GNSS-SSR-OrbitCorrectionsSupport

-- ASNLISTART
GN\SS- SSR- Or bi t Correcti onsSupport-ri5 ::= SEQUENCE {
(- . N
orbit-IntegritySup-r17 BIT STRI NG { correl ati onTi meSup (0)
} (SIZE(1..8)) OPTI ONAL
11
}
-- ASNISTOP
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GNSS-SSR-OrbitCorrectionsSupport field descriptions

orbit-IntegritySup

This field, if present, indicates that the target device supports the IEs ORBIT-IntegrityParameters and SSR-
IntegrityOrbitBounds.

A one-value at the bit position '0' means that the target device supports the fields orbitRangeErrorCorrelationTime and
orbitRangeRateErrorCorrelationTime in IE ORBIT-IntegrityParameters.

- GNSS-SSR-ClockCorrectionsSupport

- - ASNISTART

GNSS- SSR- d ockCorrecti onsSupport-ri15 :: = SEQUENCE {
([
cl ock- I ntegrityParamet er Support-ri17 ENUMERATED { supported } CPTI ONAL,
ssr-IntegrityC ockBoundsSupport-ri17 ENUMERATED { supported } COPTI ONAL
11

}

-- ASN1ISTOP

GNSS-SSR-ClockCorrectionsSupport field descriptions

clock-IntegrityParameterSupport
This field, if present, indicates that the target device supports the CLOCK-IntegrityParameters in IE GNSS-SSR-
ClockCorrections.

ssr-IntegrityClockBoundsSupports
This field. If present, indicates that the target device supports the SSR-IntegrityClockBounds in IE GNSS-SSR-
ClockCorrections.

- GNSS-SSR-CodeBiasSupport

-- ASNLISTART
GNSS- SSR- CodeBi asSupport-r15 ::= SEQUENCE {
si gnal - and-t r acki ng- node- | D- Sup-r 15 GN\SS- Si gnal | Ds,
[ _ _
ssr-IntegrityCodeBi asBoundsSup-r17 ENUMERATED { supported } OPTI ONAL
11
-- ASNISTOP

GNSS-SSR-CodeBiasSupport field descriptions

signal-and-tracking-mode-ID-Sup
This field specifies the GNSS signal(s) for which the GNSS-SSR-CodeBias is supported by the target device.

ssr-IntegrityCodeBiasBoundsSup
This field, if present, indicates that the target device supports the IE SSR-IntegrityCodeBiasBounds.

- GNSS-SSR-URA-Support

-- ASN1START

GN\SS- SSR- URA- Support-ri16 ::= SEQUENCE {

.

-- ASN1ISTOP

— GNSS-SSR-PhaseBiasSupport
-- ASNLISTART
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GNSS- SSR- PhaseBi asSupport-r16 ::= SEQUENCE {
si gnal - and- t r acki ng- node- | D- Sup-r 16 GN\SS- Si gnal | Ds,
[ _ _
ssr-1ntegrityPhaseBi asBoundsSup-r17 ENUMERATED { supported } OPTI ONAL
11
-- ASNISTOP

GNSS-SSR-PhaseBiasSupport field descriptions

signal-and-tracking-mode-ID-Sup
This field specifies the GNSS signal(s) for which the GNSS-SSR-PhaseBias is supported by the target device.

ssr-IntegrityPhaseBiasBoundsSup
This field, if present, indicates that the target device supports the IE SSR-IntegrityPhaseBiasBounds.

- GNSS-SSR-STEC-CorrectionSupport

-- ASNLISTART
GNSS- SSR- STEC- Cor r ecti onSupport-ri16 ::= SEQUENCE {
[l . o
stec-IntegritySup-ri7 BI T STRI NG { correl ati onTi meSup (0)
} (SIZE(1..8)) OPTI ONAL
11
}
-- ASNLISTOP

GNSS-SSR-STEC-CorrectionSupport field descriptions

stec-IntegritySup

This field, if present, indicates that the target device supports the IEs STEC-IntegrityParameters and STEC-
IntegrityErrorBounds.

A one-value at the bit position '0' means that the target device supports the fields ionoRangeErrorCorrelationTime and
ionoRangeRateErrorCorrelationTime in IE STEC-IntegrityParameters.

- GNSS-SSR-GriddedCorrectionSupport

-- ASNLISTART
GN\SS- SSR- Gri ddedCorrecti onSupport-r16 ::=  SEQUENCE {
[
gri ddedCorrectionlntegritySup-ri7 ENUMERATED { supported } OPTI ONAL
. 11
-- ASNISTOP

GNSS-SSR-GriddedCorrectionSupport field descriptions

griddedCorrectionintegritySup

This field, if present, indicates that the target device supports the IEs SSR-GriddedCorrectionintegrityParameters and
TropoDelaylntegrityErrorBounds.

- NavIC-DifferentialCorrectionsSupport

-- ASNLISTART

Navl C-Di fferenti al Correcti onsSupport-r16 ::= SEQUENCE {
gnssSi gnal | Ds-r 16 GN\SS- Si gnal | Ds,

;i -

-- ASNLISTOP
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NavIC-DifferentialCorrectionsSupport field descriptions

gnssSignallDs

This field specifies the NavIC signal types for which differential corrections are supported by the target device. This is
represented by a bit string in GNSS-SignallDs, with a one-value at the bit position means differential corrections for
the particular NavIC signal type is supported; a zero-value means not supported.

- NavlC-GridModelSupport

-- ASNLISTART

Navl C- G i dvbdel Support-r16 ::= SEQUENCE {

—

-- ASNLISTOP

- GNSS-SSR-OrbitCorrectionsSet2Support
-- ASNLISTART

GNSS- SSR- Or bi t Correct i onsSet 2Support-r17 ::= SEQUENCE {
.

-- ASNLISTOP

- GNSS-SSR-ClockCorrectionsSet2Support
-- ASNLISTART

GN\SS- SSR- O ockCor r ect i onsSet 2Support-r17 ::= SEQUENCE {
Lo

-- ASNISTOP

- GNSS-SSR-URA-Set2Support

-- ASNISTART

GN\SS- SSR- URA- Set 2Support-r17 ::= SEQUENCE {

—

-- ASNISTOP

— GNSS-LOS-NLOS-GriddedIndicationsSupport
-- ASN1START

GNSS- LOS- NLCS- Gri ddedl ndi cati onsSupport-ri18 ::= SEQUENCE {

%- ASN1STOP

— GNSS-SSR-SatellitePCVResidualsSupport
-- ASNLISTART

GN\SS- SSR- Sat el | i t ePCVResi dual sSupport-r18 ::= SEQUENCE {
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}

-- ASNISTOP

6.5.2.11 GNSS Capability Information Request

- A-GNSS-RequestCapabilities

The |E A-GNSS-Request-Capabilities is used by the location server to request A-GNSS location capabilities (e.g.,
GNSSs and assi stance data supported) from the target device.

-- ASNLISTART

A- GN\SS- Request Capabi l i ties ::= SEQUENCE {
gnss- Support Li st Req BOOLEAN,
assi st anceDat aSupport Li st Req BOOLEAN,
| ocati onVel oci t yTypesReq BOOLEAN,

}

-- ASNLISTOP

A-GNSS-RequestCapabilities field descriptions

gnss-SupportListReq
This field specifies whether the target device is requested to include the gnss-SupportList field in the A-GNSS-
ProvideCapabilities IE or not. TRUE means requested.

assistanceDataSupportListReq
This field specifies whether the target device is requested to include the assistanceDataSupportList field in the
A-GNSS-ProvideCapabilities IE or not. TRUE means requested.

locationVelocityTypesReq
This field specifies whether the target device is requested to include the locationCoordinateTypes field and
velocity Types field in the A-GNSS-ProvideCapabilities IE or not. TRUE means requested.

6.5.2.12 GNSS Error Elements

— A-GNSS-Error

The lE A-GNSS-Error is used by the location server or target device to provide GNSS error reasons.

-- ASNL1START

A-G\SS-Error ::= CHA CE {
| ocati onSer ver Err or Causes GNSS- Locat i onSer ver Err or Causes,
t ar get Devi ceErr or Causes GN\SS- Tar get Devi ceErr or Causes,

}

-- ASNLISTOP

- GNSS-LocationServerErrorCauses

The |IE GNSS-LocationServerErrorCausesis used by the location server to provide GNSS error reasons to the target
device.

-- ASNLISTART
GN\SS- Locat i onSer ver Error Causes ::= SEQUENCE {
cause ENUMERATED  {

undef i ned,

undel i ver edAssi st anceDat al sNot Suppor t edBySer ver,

undel i ver edAssi st anceDat al sSupport edBut Current | yNot Avai | abl eBySer ver,

undel i ver edAssi st anceDat al sPart | yNot Support edAndPart | yNot Avai | abl eBySer ver,

uncoﬁfi ’rrredPeri odi cAssi st anceDat al sNot Support ed-v1510,
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}

unconfi rmedPeri odi cAssi st anceDat al sSupport edBut Current | yNot Avai | abl e-v1510,
unconfi rmedPer i odi cAssi st anceDat al sPart | yNot Support edAndPart | yNot Avai | abl e-v1510,
undel i ver edPeri odi cAssi st anceDat al sCurrent | yNot Avai | abl e-v1510

b

-- ASNISTOP

GNSS-LocationServerErrorCauses field descriptions

cause

This field provides a GNSS specific error cause. The cause values
‘unconfirmedPeriodicAssistanceDatalsNotSupported’,
‘unconfirmedPeriodicAssistanceDatalsSupportedButCurrentlyNotAvailable' and
‘unconfirmedPeriodicAssistanceDatalsPartlyNotSupportedAndPartlyNotAvailable' may only be included in the control
transaction of a periodic assistance data transfer procedure, as described in clause 5.2.1a.

The cause value 'undeliveredPeriodicAssistanceDatalsCurrentlyNotAvailable' may only be included in the data
transaction of a periodic assistance data transfer procedure when periodic assistance data are not available when the
periodicity condition occurs, as described in clauses 5.2.1a and 5.2.2a.

GNSS-TargetDeviceErrorCauses

The |E GNSS-TargetDeviceErrorCausesis used by the target device to provide GNSS error reasons to the location

server.
-- ASNLISTART
GNSS- Tar get Devi ceEr r or Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
t her eWer eNot EnoughSat el | i t esRecei ved,
assi st anceDat aM ssi ng,
not Al | Request edMeasur enent sPossi bl e,
_— . i .
fi neTi neAssi st anceMeasur enent sNot Possi bl e NULL OPTI ONAL,
adr Measur enent sNot Possi bl e NULL OPTI ONAL,
mul ti FrequencyMeasur emrent sNot Possi bl e NULL OPTI ONAL,
[ o
renot eUE- | ndi cati on-r18 ENUMERATED {true} OPTI ONAL -- Cond NR
11
}
-- ASNISTOP
Conditional presence Explanation
NR This field is optionally present, need OR, for NR access. Otherwise it is not present.
GNSS-TargetDeviceErrorCauses field descriptions
cause

This field provides a GNSS specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested GNSS measurements (but may be able to report a location
estimate or location measurements). In this case, the target device should include any of the
fineTimeAssistanceMeasurementsNotPossible, adrMeasurementsNotPossible, or
multiFrequenceMeasurementsNotPossible fields, as applicable.

remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE.

6.5.2.13 Common GNSS Information Elements

GNSS-FrequencylID

The lE GNSS-Freguencyl D is used to indicate a specific GNSS link/frequency. The interpretation of

GNSS-Fregquencyl D depends on the GNSSID.
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-- ASNLISTART
GN\SS- Fr equencyl D-r 15 ;= SEQUENCE {
gnss- Frequencyl D-r 15 I NTEGER (O .. 7),
) -
-- ASNISTOP

GNSS-FrequencylD field descriptions

gnss-FrequencyID
This field specifies a particular GNSS link/frequency. The interpretation of gnss-FrequencyID depends on the
GNSS-ID and is as shown in the table Value & Explanation relation below.

Value & Explanation relation

Explanation
System Value Link Centre Frequency
[MHZz]
GPS 0 L1 1575.42
1 L2 1227.60
2 L5 1176.45
3-7 reserved
SBAS 0 L1 1575.42
1 L5 1176.45
2-7 reserved
QZss 0 L1 1575.42
1 L2 1227.60
2 L5 1176.45
3-7 reserved
GLONASS 0 Gl 1602+kx0.5625
k=-7.13 1 G2 1246+kx0.4375
2 G3 1202.025
3-7 reserved
Galileo 0 El 1575.420
1 E6 1278.750
2 E5a 1176.450
3 E5b 1207.140
4 E5 1191.795
5-7 reserved
BDS 0 B1l 1561.098
1 B1C 1575.420
2 B2 1207.140
3 B3 1268.520
4 B2a 1176.450
5-7 reserved
NavIC 0 L5 | 1176.450
1-7 reserved
- GNSS-ID
The |IE GNSS-ID is used to indicate a specific GNSS.
-- ASNLSTART
GNSS- | D :: = SEQUENCE {
gnss-id ENUMERATED{ gps, sbas, qzss, galileo, glonass, ..., bds, navic-v1610 },
}
-- ASNISTCP
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- GNSS-ID-Bitmap

The |E GNSS | D-Bitmap is used to indicate several GNSSs using a bit map.

-- ASNLISTART
GNSS- I D-Bi t map :: = SEQUENCE {
gnss-ids BI T STRI NG { gps (0),
shas (1),
qzss (2),
galileo (3),
gl onass (4),
bds (5),
navi c-v1610 (6) } (SIZE (1..16)),
}
-- ASNISTOP
GNSS-ID-Bitmap field descriptions
gnss-ids

This field specifies the GNSS(s). This is represented by a bit string, with a one-value at the bit position means the
particular GNSS is addressed; a zero-value means not addressed.

- GNSS-Link-CombinationsList

- - ASNISTART
GNSS- Li nk- Conbi nati onsLi st-r15 ::= SEQUENCE (S| ZE(1..8)) OF GNSS-Link-Conbi nati ons-r15
GN\SS- Li nk- Conbi nati ons-r15 ::= SEQUENCE {
| 1-r15 GN\SS- Fr equencyl D-r 15,
| 2-r15 GNSS- Fr equencyl D-r 15,
}
-- ASNISTOP
— GNSS-NavListinfo
- - ASNISTART
GNSS- NavLi stInfo-r15 ::= SEQUENCE (SIZE (1..64)) OF SatlListEl ement-ri15
Sat Li st El ement-r15 :: = SEQUENCE {
svl D-r 15 SV- 1 D,
i od-r15 BI T STRING (SI ZE(11)),
}
-- ASNISTOP

- GNSS-NetworkID

The IE GNSS-Networkl D defines the reference network and the source of the particular set of reference stations and
their observation information. This |E is used for MAC Network RTK as described in [30].

-- ASNLISTART
GNSS- Net wor kI D-r 15 :: = SEQUENCE {
net wor kl D-r 15 | NTEGER (0. . 255),
}
-- ASNLISTOP
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— GNSS-PeriodicControlParam

The |IE GNSS-PeriodicControlParamis used to specify control parameters for a periodic assistance data delivery.

-- ASNLISTART
GNSS- Peri odi cControl Param r 15 :: = SEQUENCE {
del i ver yAmount - r 15 | NTEGER (1..32),
deliverylnterval -ri15 | NTEGER (1..64),
}
-- ASNISTOP

GNSS-PeriodicControlParam field descriptions

deliveryAmount

This field specifies the number of periodic assistance data deliveries. Integer values N=1...31 correspond to an
amount of 2N, Integer value N=32 indicates an 'infinite/indefinite’ amount, which means that the assistance data
delivery should continue until a LPP Abort message is received.

deliveryinterval
This field specifies the interval between assistance data deliveries in seconds.

- GNSS-ReferenceStationID

The |E GNSS-ReferenceSationlD is used to identify a specific GNSS Reference Station.

-- ASNLISTART
GN\SS- Ref erenceStati onl D-r15 :: = SEQUENCE {
referenceStationl D-r15 I NTEGER (0. .65535),
provi der Nanme- r 15 VisibleString (SIZE (1..32)) OPTI ONAL, -- Need ON
}
-- ASNISTOP

GNSS-ReferenceStationID field descriptions

referenceStationID
This field provides the reference station identity.

providerName
This field is associated with a GNSS correction data provider to ensure that the referenceStationID's are unique from a
target device perspective.

- GNSS-SignallD

The lE GNSS-SignalID is used to indicate a specific GNSS signal type. The interpretation of GNSS-SgnallD depends
on the GNSSID.

- - ASNISTART
G\SS-Signal ID ::= SEQUENCE {
gnss- Si gnal | D I NTEGER (O .. 7),
[l
gnss- Si gnal | D- Ext-r 15 I NTEGER (8. . 23) CPTI ONAL -- Need ON
1]
}
-- ASNISTOP
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GNSS-SignallD field descriptions

gnss-SignallD, gnss-SignallD-Ext

This field specifies a particular GNSS signal. The interpretation of gnss-SignallD and gnss-SignallD-Ext depends on
the GNSS-ID and is as shown in the table System to Value & Explanation relation below.

If the field gnss-SignallD-Ext is present, the gnss-SignallD should be set to value 7 and shall be ignored by the
receiver.

System to Value & Explanation relation

System Value Explanation

GPS 0 GPS L1 C/A
1 GPS L1C
2 GPS L2C
3 GPS L5
4 GPSL1P
5 GPS L1 Z-tracking
6 GPS L2 C/A
7 GPSL2P
8 GPS L2 Z-tracking
9 GPS L2 L2C(M)
10 GPS L2 L2C(L)
11 GPS L2 L2C(M+L)
12 GPS L5
13 GPSL50Q
14 GPS L5 1+Q
15 GPS L1 L1C(D)
16 GPS L1 L1C(P)
17 GPS L1 L1C(D+P)
18-23 Reserved

SBAS 0 L1 C/A
1 L5 |
2 L5Q
3 L5 1+Q
4-7 Reserved

QZSss 0 QZS-L1 C/A
1 QZS-L1C
2 QZs-L2C
3 QZS-L5
4 QZS-LEX S
5 QZS-LEX L
6 QZS-LEX S+L
7 QZS-L2 L2C(M)
8 QZS-L2 L2C(L)
9 QZS-L2 L2C(M+L)
10 QZS-L51
11 QZS-L5Q
12 QZS-L5 1+Q
13 QZS L1 L1C(D)
14 QZSL1L1C(P)
15 QZS L1 L1C(D+P)
16-23 Reserved
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GLONASS 0 GLONASS G1 C/A
1 GLONASS G2 C/A
2 GLONASS G3
3 GLONASS G1 P
4 GLONASS G2 P
5 GLONASS G1a(D)
6 GLONASS G1la(P)
7 GLONASS Gla (D+P)
8 GLONASS G2a(l)
9 GLONASS G2a(P)
10 GLONASS G2a(l+P)
11 GLONASS G3 |
12 GLONASS G3 Q
13 GLONASS G3 I+Q
14-23 Reserved

Galileo 0 Galileo E1
1 Galileo E5A
2 Galileo E5B
3 Galileo E6
4 Galileo E5A + E5B
5 Galileo E1 C No data
6 Galileo E1 A
7 Galileo E1 B I/NAV OS/CS/SoL
8 Galileo E1 B+C
9 Galileo E1 A+B+C
10 Galileo E6 C
11 Galileo E6 A
12 Galileo E6 B
13 Galileo E6 B+C
14 Galileo E6 A+B+C
15 Galileo E5B |
16 Galileo E5B Q
17 Galileo E5B 1+Q
18 Galileo E5(A+B) |
19 Galileo E5(A+B) Q
20 Galileo E5(A+B) I+Q
21 Galileo E5A |
22 Galileo E5A Q
23 Galileo E5A 1+Q

BDS 0 Bl
1 B1Q
2 B1 1+Q
3 B3|
4 B3 Q
5 B3 I+Q
6 B2 |
7 B2 Q
8 B2 I+Q
9 B1C(D)

10 B1C(P)
11 B1C(D+P)
12 B2a(D)
13 B2a(P)
14 B2a(D+P)
15-23 Reserved

NavIC 0 NavIC L5 SPS

1-23 Reserved

— GNSS-SignallDs

The IE GNSSSgnal-IDsis used to indicate several GNSS signals using a bit map. The interpretation of
GNSSSgnal-IDs depends on the GNSSID.
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-- ASNISTART

GN\SS- Si gnal | Ds

;= SEQUENCE {
BI T STRI NG (Sl ZE(8)),

gnss- Si gnal | Ds

[

311

gnss-Signal | Ds-Ext-r15 BIT STRI NG (S| ZE(16))

11
}

-- ASNISTOP

OPTI ONAL

ETSI TS 137 355 V18.2.0 (2024-08)

-- Need ON

GNSS-SignallDs field descriptions

gnss-SignallDs, gnss-SignallDs-Ext
This field specifies one or several GNSS signals using a bit map. A one-value at the bit position means the particular
signal is addressed; a zero-value at the particular bit position means the signal is not addressed. The interpretation of
the bit map in gnssSignallDs and gnss-SignallDs-Ext depends on the GNSS-ID and is shown in the table below.
Unfilled table entries indicate no assignment and shall be set to zero.

Interpretation of the bit map in gnssSignallDs

GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB) (LSB)
GPS L1 C/A L1C L2C L5 L1P L1Z L2 C/A L2 P
SBAS L1 C/A L51 L5Q L5 1+Q
QZSS QZS-L1 QZS-L1C | QZS-L2C | QZS-L5 LEX S LEX L LEX S+L L2C(M)
CIA
GLONASS G1CIA G2 CIA G3 G1P G2P Gla(D) | Gla(P) Gla(D+P)
Galileo El E5a E5b E6 E5a+E5b | E1 C No E1A E1 B I/INAV
Data OS/CS/SoL
BDS B1l B1Q B1 1+Q B3 1 B3 Q B3 1+Q B2 | B20Q
NavIC L5 SPS
Interpretation of the bit map in gnssSignallDs-Ext
GNSS Bit 1 Bit 2 Bit 3 Bit 4 Bit 5 Bit 6 Bit 7 Bit 8
(MSB)
GPS 27 L2C(M) L2C(L) | L2C(M+L) L5 | L5Q L5 1+Q L1C(D)
SBAS
QZSS L2C(L) | L2C(M+L) L51 L5Q L5 1+Q L1C(D) L1C(P) | L1IC(D+P)
GLONASS | G2a(l) G2a(P) G2a(l+P) G3 | G3Q G3(1+Q)
Galileo E1 B+C El1 A+B+C E6C EGA E6B E6 B+C E6 ES5B |
A+B+C
BDS B2 I+Q B1C(D) B1C(P) | B1C(D+P) | B2a(D) B2a(P) | B2a(D+
P)
NavIC
GNSS Bit 9 Bit 10 Bit 11 Bit 12 Bit 13 Bit 14 Bit 15 Bit 16
(LSB)
GPS L1C(P) | L1C(D+P)
SBAS
QZSS
GLONASS
Galileo E5B Q E5B1+Q | E5(A+B) 1 | E5(A+B) | E5(A+B) E5A | E5A Q E5A 1+Q
Q +Q
BDS
NavIC

GNSS-SubNetworkID

The IE GNSS-SubNetworkl D defines the subnetwork of a network identified by GNSS-NetworkID. This|E is used for
MAC Network RTK as described in [30].
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-- ASNLISTART
GN\SS- SubNet wor kIl D-r 15 :: = SEQUENCE {
subNet wor kI D-r 15 | NTEGER (0. . 15),
) -
-- ASNISTOP

- SBAS-ID
The lE SBBASID isused to indicate a specific SBAS.
-- ASNLSTART
SBAS- I D ::= SEQUENCE {
sbas-id ENUMERATED { waas, egnos, nsas, gagan, ...},
} o
-- ASNLSTOP
- SBAS-IDs
The lE BASIDsis used to indicate several SBASs using a bit map.
-- ASNLSTART
SBAS- I Ds ::= SEQUENCE {
sbas- | Ds Bl T STRI NG { waas (0),
egnos (1),
nsas (2),
gagan (3) } (SIZE (1..8)),
}
-- ASNISTOP
SBAS-IDs field descriptions
sbas-IDs

This field specifies one or several SBAS(s) using a bit map. A one-value at the bit position means the particular SBAS
is addressed; a zero-value at the particular bit position means the SBAS is not addressed.

- SV-ID
The |E SV-ID is used to indicate a specific GNSS satellite. The interpretation of SV-1D depends on the GNSS-ID.
-- ASNISTART
SV-1D :: = SEQUENCE {
satellite-id | NTEGER( 0. . 63),
;o
-- ASN1STOP
SV-ID field descriptions
satellite-id

This field specifies a particular satellite within a specific GNSS. The interpretation of satellite-id depends on the
GNSS-ID see the table below.
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Interpretation of satellite-id

System Value of satellite-id Interpretation of satellite-id

GPS '0'-'62' Satellite PRN Signal No. 1 to 63
'63' Reserved

SBAS '‘0'—"38' Satellite PRN Signal No. 120 to 158
'39' - '63' Reserved

QZSS '0'-'9’ Satellite PRN Signal No. 193 to 202
'10'-'63' Reserved

GLONASS '0'-"23' Slot Number 1 to 24
'24 - '63' Reserved

Galileo '0' - '35 Code No. 1to 36
'36' — '63' Reserved

BDS '0'-'62' Satellite ranging code number No.1 to

63

'63' Reserved

NavIC '0'-"13 Satellite PRN Signal No. 1 to 14
'14'-'63' Reserved

6.5.3 Enhanced Cell ID Positioning
6.5.3.1 E-CID Location Information

- ECID-ProvideLocationInformation

The |E ECID-Providel ocationlnformation is used by the target device to provide E-CID location measurements to the
location server. It may also be used to provide E-CID positioning specific error reason.

-- ASNLSTART
ECl D- Provi deLocati onl nformati on ::= SEQUENCE {
eci d- Si gnal Measur enent | nf or mati on ECI D- Si gnal Measur enent | nf or nat i on OPTI ONAL,
eci d-Error ECI D-Error OPTI ONAL,
}
-- ASNLISTOP
6.5.3.2 E-CID Location Information Elements

- ECID-SignalMeasurementinformation

The |E ECID-SgnalMeasurementlnformation is used by the target device to provide various UE-measurements to the
location server.

-- ASNLISTART

ECl D- Si gnal Measur enent | nfor mati on :: = SEQUENCE {
primaryCel | MeasuredResul ts MeasuredResul t sEl ement  OPTI ONAL,
nmeasur edResul t sLi st Measur edResul t sLi st ,

}

Measur edResul t sLi st ::= SEQUENCE (S| ZE(1..32)) OF MeasuredResul t sEl enent

Measur edResul t sEl enent :: = SEQUENCE {
physCel I 1 d | NTEGER (0. .503),
cell G obal I d Cel | G obal | dEUTRA- AndUTRA  OPTI ONAL,
ar f cnEUTRA ARFCN- Val ueEUTRA,
syst enfr ameNunber BI T STRING (SIZE (10)) OPTI ONAL,
rsrp-Result | NTEGER (0. .97) OPTI ONAL,
rsrqg-Resul t | NTEGER (0. . 34) CPTI ONAL,
ue- RXTxTi meDi f f I NTEGER (0. .4095) OPTI ONAL,
[[ - ar f cnEUTRA- v9a0 ARFCN- Val ueEUTRA- v9a0 OPTI ONAL -- Cond EARFCN- max
11,
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[[ nrsrp-Result-r14 | NTEGER (0. .113) CPTI ONAL,
nrsrg-Result-r14 | NTEGER (0. .74) OPTI ONAL,
carrierFreqOfset NB-r14 CarrierFreqOi fset NB-r14 OPTI ONAL, -- Cond NB-1lo0T
hyper SFN-r 14 BI T STRING (S| ZE (10)) OPTI ONAL
i
rsrp-Result-v1470 | NTEGER (-17..-1) OPTI ONAL,
rsrqg-Resul t-v1470 | NTEGER (- 30. . 46) OPTI ONAL
11
}
-- ASNISTOP
Conditional presence Explanation
EARFCN-max The field is mandatory present if the corresponding arfcnEUTRA (i.e. without suffix) is set
to maxEARFCN. Otherwise the field is not present.
NB-loT The field is mandatory present if the measured cell is a NB-1oT cell. Otherwise it is not
present.

ECID-SignalMeasurementinformation field descriptions

primaryCellMeasuredResults

This field contains measurements for the primary cell (if the primary cell is a E-UTRA or NB-IoT cell), when the target
device reports measurements for both primary cell (E-UTRA or NB-loT) and neighbour cells. This field shall be omitted
when the target device reports measurements for the primary cell (E-UTRA or NB-10T) only, in which case the
measurements for the primary cell (E-UTRA or NB-10T) is reported in the measuredResultsList. This field shall be
omitted when the primary cell is not a E-UTRA or NB-IoT cell.

measuredResultsList
This list contains the E-CID measurements for up to 32 E-UTRA or NB-IoT cells.

physCellld
This field specifies the physical cell identity of the measured cell.

cellGloballd
This field specifies cell global ID of the measured cell. The target device shall provide this field if it was able to
determine the ECGI of the measured cell at the time of measurement.

arfcnEUTRA

This field specifies the ARFCN of the measured E-UTRA carrier frequency, as defined in TS 36.331 [12]. In the case
the target device includes arfcnEUTRA-v9a0, the target device shall set the corresponding arfcnEUTRA (i.e. without
suffix) to maxEARFCN.

systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been
performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of
measurement.

rsrp-Result

This field specifies the reference signal received power (RSRP) measurement, as defined in TS 36.331 [12], TS
36.214 [17]. In the case the target device includes rsrp-Result-v1470, the target device shall set the corresponding
rsrp-Result (i.e. without suffix) to value 0.

rsrq-Result

This field specifies the reference signal received quality (RSRQ) measurement, as defined in TS 36.331 [12], TS
36.214 [17]. In the case the target device includes rsrg-Result-v1470, the target device shall set the corresponding
rsrg-Result (i.e. without suffix) to value O or 34.

ue-RxTxTimeDiff

This field specifies the UE Rx—Tx time difference measurement, as defined in TS 36.214 [17]. It is provided only for
measurements on the UE's primary cell.

Measurement report mapping is according to TS 36.133 [18].

nrsrp-Result
This field specifies the narrowband reference signal received power (NRSRP) measurement, as defined in TS 36.214
[17]. Measurement report mapping is according to TS 36.133 [18].

nrsrg-Result

This field specifies the narrowband reference signal received quality (NRSRQ) measurement, as defined in TS 36.214
[17].

Measurement report mapping to the value defined in TS 36.133 [18]. Values 0..29 map to values
NRSRQ_-30..NRSRQ_-1. Values 30..62 map to NRSRQ_01..NRSRQ_33. Values 63..74 map to
NRSRQ_35..NRSRQ_46. The UE does not report NRSRQ_00 nor NRSRQ_34.

carrierFreqOffsetNB
This field specifies the offset of the NB-10T channel number to ARFCN given by arfcnEUTRA as defined in TS 36.101
[21].
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ECID-SignalMeasurementinformation field descriptions

hyperSFN
This field specifies the hyper-SFN of the measured cell during which the measurements have been performed. The
target device shall include this field if it was able to determine the hyper-SFN of the cell at the time of measurement.

6.5.3.3 E-CID Location Information Request

- ECID-RequestLocationInformation

The |E ECID-RequestLocationlnformation is used by the location server to request E-CID location measurements from
atarget device.

-- ASNLSTART
ECl D- Request Locat i onl nformati on ::= SEQUENCE {
request edMeasur enent s BI T STRI NG { rsrpReq (0),
rsrqgReq (1),
ueRxTxReq (2),
nrsrpReq-r14 (3),
nrsrqReqg-r 14 (4)} (SIZE(1..8)),
}
-- ASNLSTCP
ECID-RequestLocationinformation field descriptions
requestedMeasurements
This field specifies the E-CID measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested.
6.5.3.4 E-CID Capability Information

- ECID-ProvideCapabilities

The IE ECID-ProvideCapabilitiesis used by the target device to indicate its capability to support E-CID and to provide
its E-CID location capabilities to the location server.

-- ASNLISTART
ECI D- Provi deCapabi lities ::= SEQUENCE {
eci d- MeasSupported BIT STRI NG { rsrpSup (0),
rsrqSup (1),
ueRxTxSup (2),
nrsrpSup-r 14 (3),
nrsrqSup-r 14 (4)} (SIZE(1..8)),
t [ - ueRxTxSupTDD-r 13 ENUMERATED { true } OPTI ONAL
11,
[[ periodical Reporting-r14 ENUMERATED { supported } OPTI ONAL,
triggeredReporting-ri14 ENUMERATED { supported } OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL

schedul edLocat i onRequest Supported-r17 Schedul edLocat i onTi meSupport-r17 OPTI ONAL

peri odi cReporti ngl nterval MsSupport-r18 Peri odi cReporti ngl nt er val MsSupport-r 18 OPTI ONAL

e —— —
e —— —

}
-- ASNISTCP
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ECID-Provide-Capabilities field descriptions

ecid-MeasSupported

This field specifies the E-CID measurements supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular measurement is supported; a zero-value means not supported. A
zero-value in all bit positions in the bit string means only the basic Cell ID positioning method is supported by the
target device.

If the UE Rx-Tx time difference measurement is supported by the target device (i.e., ueRxTxSup field is set to one), it
means that the UE supports the UE Rx-Tx time difference measurement reporting via both LPP signaling and RRC
signalling.

If a target device doesn't support LPP, the E-SMLC may assume the target device can not report the UE Rx-Tx time
difference measurement results via RRC signalling.

ueRxTxSupTDD

This field, if present, indicates that any UE Rx-Tx time difference measurement reporting for TDD from the target
device includes the Nradffst according to TS 36.211 [16], TS 36.214 [17] and uses the UE Rx-Tx time difference
measurement report mapping for TDD as specified in TS 36.133 [18]. This field may only be included if the
ueRxTxSup field in ecid-MeasSupported is set to value one.

periodicalReporting

This field, if present, indicates that the target device supports periodicalReporting of E-CID measurements. If this field
is absent, the location server may assume that the target device does not support periodicalReporting in
CommonlEsRequestLocationinformation.

triggeredReporting

This field, if present, indicates that the target device supports triggeredReporting for the cellChange event. If this field
is absent, the location server may assume that the target device does not support triggeredReporting in
CommonlEsRequestLocationIinformation.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform E-CID measurements.

scheduledLocationRequestSupported

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the |E
ScheduledLocationTime in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

periodicReportingIntervalMsSupport

This field, if present, indicates that the target device supports millisecond periodic reporting intervals for location
information — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in IE
CommonlEsRequestLocationinformation — and the minimum millisecond report interval supported for the periodic
reporting.

6.5.3.5 E-CID Capability Information Request

- ECID-RequestCapabilities

The IE ECID-RequestCapabilitiesis used by the location server to request E-CID positioning capabilities from a target
device.

-- ASNLISTART

ECl D- Request Capabi lities ::= SEQUENCE {
}

-- ASNISTOP

6.5.3.6 E-CID Error Elements

- ECID-Error

The lE ECID-Error is used by the location server or target device to provide E-CID error reasons to the target device or
location server, respectively.

-- ASNISTART
ECID-Error ::= CHO CE {
| ocat i onSer ver Err or Causes ECl D- Locat i onSer ver Err or Causes,

t ar get Devi ceError Causes ECI D- Tar get Devi ceErr or Causes,
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-- ASN1ISTOP

— ECID-LocationServerErrorCauses

The |E ECID-LocationServerErrorCauses is used by the location server to provide E-CID error reasons to the target
device.

-- ASNLISTART
ECl D- Locat i onSer ver Err or Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
' -
}
-- ASNLISTOP

- ECID-TargetDeviceErrorCauses

The |E ECID-TargetDeviceErrorCausesis used by the target device to provide E-CID error reasons to the location
server.

-- ASNLISTART
ECI D- Tar get Devi ceError Causes ::= SEQUENCE {
cause ENUMERATED { undef i ned,
request edMeasur enent Not Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,
b
rsr pMeasur enent Not Possi bl e NULL OPTI ONAL,
rsrgMeasur enent Not Possi bl e NULL OPTI ONAL,
ueRxTxMeasur enent Not Possi bl e NULL CPTI ONAL,
i _
nr sr pMeasur enent Not Possi bl e-r 14 NULL OPTI ONAL,
nr sr qMeasur enent Not Possi bl e-r 14 NULL OPTI ONAL
11
}
-- ASNISTOP
ECID-TargetDeviceErrorCauses field descriptions
cause

This field provides a E-CID specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested E-CID measurements (but may be able to provide some
measurements). In this case, the target device should include any of the rsrpMeasurementNotPossible,
rsrgMeasurementNotPossible, ueRxTxMeasurementNotPossible, nrsrpMeasurementNotPossible, or
nrsrgMeasurementNotPossible fields, as applicable.

6.5.4 Terrestrial Beacon System Positioning
6.5.4.1 TBS Location Information

- TBS-ProvideLocationInformation

The |E TBS-ProvidelLocationlnformation is used by the target device to provide TBS location measurements to the
location server. It may also be used to provide TBS positioning specific error reason.

-- ASNISTART

TBS- Provi deLocati onl nformati on-r13 ::= SEQUENCE {
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t bs- Measur enent | nf or mati on-r 13 TBS- Measur enent | nf or mati on-r 13 OPTI ONAL,
tbs-Error-ri13 TBS-Error-r13 OPTI ONAL,
}
-- ASNLSTOP
6.5.4.2 TBS Location Information Elements

- TBS-Measurementinformation

The |E TBS-MeasurementInformation is used by the target device to provide TBS location measurements to the location
server.

-- ASNLISTART
TBS- Measur ermrent | nf ormati on-r13 :: = SEQUENCE {

neasur enent Ref er enceTi me-r 13 UTCTi e OPTI ONAL,

nbs- SgnMeasLi st-r13 MBS- BeaconMeasLi st-r 13 OPTI ONAL, -- Cond MBS
}
-- ASNISTOP

Conditional presence Explanation

MBS The field is mandatory present if the TBS-Measurementinformation is provided for an
MBS system; otherwise it is not present.

TBS-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the TBS measurements are performed and should take the form of
YYMMDDhhmmssZ.

mbs-SgnMeasList
This field provides the MBS measurements for up to 64 MBS beacons.

- MBS-BeaconMeasList

The |lE MBS-BeaconMeasList is used by the target device to provide MBS location measurements to the location server,
as defined inthe MBS ICD [24].

-- ASNLISTART
MBS- BeaconMeaslLi st-r13 ::= SEQUENCE (S| ZE(1..64)) OF MBS-BeaconMeasEl enment-r 13
MBS- BeaconMeaskEl enent -r 13 :: = SEQUENCE {
transmtter| D-r13 I NTEGER (0. .32767),
codePhase-r13 I NTEGER (0. .2097151),
codePhaseRVSError-r13 | NTEGER (0. .63),
[[ rssi-ria | NTEGER (- 130. . - 30) OPTI ONAL
11
}
-- ASNLISTOP

MBS-BeaconMeasList field descriptions

transmitterID
This field contains the MBS transmitter identifier.

codePhase

This field contains the value of the code-phase measurement made by the target device for the particular beacon
signal at the time of measurement in the units of ms. MBS specific code phase measurements (e.g. chips) are
converted into unit of ms by dividing the measurements by the nominal values of the measured signal chipping rate.
Scale factor 2-?* milli-seconds, in the range from 0 to (1-22%) milli-seconds.
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MBS-BeaconMeasList field descriptions

codePhaseRMSError
This field contains the pseudorange RMS error value. This parameter is specified according to a floating-point
representation shown in the table below.

rssi

This field provides an estimate of the received signal strength from the MBS beacon as referenced to the UE antenna
connector.

If the estimated received signal strength for the MBS beacon is less than -130 dBm, the UE shall report an RSSI value
of -130. If the estimated received signal strength for the MBS beacon is greater than -30 dBm, the UE shall report an
RSSI value of -30.

Scale factor 1 dBm.

floating-point representation

Index Mantissa Exponent Floating-Point value, Xx; Pseudorange
value, P [m]
0 000 000 0.5 P <05
1 001 000 0.5625 0.5 <= P < 0.5625
i X y 0.5*(1+x/8) *2Y Xi-1 <= P < Xi
62 110 111 112 104 <=P <112
63 111 111 -- 112 <=P
6.5.4.3 TBS Location Information Request

— TBS-RequestLocationInformation

The |E TBS-RequestLocationlnformation is used by the location server to request location information for TBS-based
methods from the target device.

-- ASNLISTART
TBS- Request Locat i onl nf ormati on-r13 :: = SEQUENCE {
mbsSgnMeaslLi st Req-r 13 BOCOLEAN,
[[ - nbsAssi st anceAvai l abi lity-r14 BOOLEAN OPTI ONAL, -- Need ON
nbsRequest edMeasur enent s-r 14 BI T STRI NG {
rssi (0)} (SIzE(1..8)) OPTI ONAL -- Need ON
11
}
-- ASNISTOP

TBS-RequestLocationIinformation field descriptions

mbsSgnMeasListReq
This field indicates whether the target device is requested to report MBS measurements in
TBS-Measurementinformation IE or not. TRUE means requested.

mbsAssistanceAvailability
This field indicates whether the target device may request additional MBS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

mbsRequestedMeasurements

This field indicates the additional MBS measurements requested and may only be included if mbsSgnMeasListReq is
set to TRUE. This field is represented by a bit string, with a one-value at the bit position means the particular
measurement is requested; a zero-value means not requested. The following measurement requests can be included.

rssi: Beacon signal strength at the target
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6.5.4.4 TBS Capability Information

TBS-ProvideCapabilities

The |E TBS-ProvideCapabilitiesis used by the target device to indicate its capability to support TBS and to provide its
TBS location capabilities to the location server.

-- ASNLISTART
TBS- Provi deCapabi i ties-r13 ::= SEQUENCE {
t bs- Modes-r 13 BI T STRI NG { st andal one (0),
ue- assi sted (1),
ue- based (2)} (SIZE (1..8)),
[[ nbs-AssistanceDat aSupportList-ril4 MBS- Assi st anceDat aSupport Li st-r 14 OPTI ONAL,
peri odi cal Reporti ngSupported-r14 Posi t i oni nghvbdes OPTI ONAL,
nbs- Confi gSupport-r14 BI T STRI NG { tbl (0),
tbh2 (1),
tb3 (2),
tba (3)} (SIZE (1..8)) OPTI ONAL,
nmbs- | dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL

}

11,

[[ schedul edLocati onRequest Supported-r17  Schedul edLocati onTi meSupport Per Mode-r 17 OPT| ONAL

11,

[[ periodi cReportinglnterval MsSupport-r18 Peri odi cReporti ngl nt erval MsSupport Per Mbde-r 18
OPTI ONAL

1]

-- ASNISTOP

TBS-ProvideCapabilities field descriptions

tbs-Modes
This field specifies the TBS mode(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular TBS mode is supported; a zero-value means not supported.

mbs-AssistanceDataSupportList
This list defines the MBS assistance data supported by the target device. This field shall be present if the target device
supports MBS assistance data.

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the location server may assume that the target
device does not support periodicalReporting in CommonlEsRequestLocationinformation.

mbs-ConfigSupport
This field specifies the MBS configurations supported by the target device. This field shall be present if the target
device supports MBS [24].

mbs-ldleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform MBS measurements.

scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationTime in IE CommonlEsRequestLocationIinformation — and the time base(s)
supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not
support scheduled location requests.

periodicReportingIntervalMsSupport

This field, if present, specified the supported minimum millisecond periodic reporting interval for location information
per positioning mode — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic
reporting.

MBS-AssistanceDataSupportList

The |lE MBS-AssistanceDataSupportList is used by the target device to indicate its capability to support MBS
Assistance Data and to provide its capabilities to the location server.

-- ASNISTART

MBS- Assi st anceDat aSupport Li st-r14 ::= SEQUENCE {

nmbs- Acqui si ti onAssi st anceDat aSupport-r14 BOOLEAN,
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nmbs- Al manacAssi st anceDat aSupport-r14 BOOLEAN,

}
-- ASNISTOP

MBS-AssistanceDataSupportList field descriptions

mbs-AcquisitionAssistanceDataSupport
This field specifies whether the target device supports MBS Acquisition Assistance Data. TRUE means supported.

mbs-AlmanacAssistanceDataSupport
This field specifies whether the target device supports MBS Almanac Assistance Data. TRUE means supported.

6.5.4.5 TBS Capability Information Request

- TBS-RequestCapabilities

The |E TBS-RequestCapabilities is used by the location server to request TBS positioning capabilities from atarget
device.

-- ASNLISTART

TBS- Request Capabi | i ties-r13 ::= SEQUENCE {
}

-- ASNISTOP

6.5.4.6 TBS Error Elements

- TBS-Error

The lE TBS-Error isused by the location server or target device to provide TBS error reasons to the target device or
location server, respectively.

- - ASNLISTART

TBS-Error-r13 ::= CHA CE {
| ocati onSer ver Error Causes-r 13 TBS- Locat i onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 TBS- Tar get Devi ceEr r or Causes-r 13,

}

-- ASNLSTOP

— TBS-LocationServerErrorCauses

The |lE TBS-LocationServerErrorCauses is used by the location server to provide error reasons for TBS positioning to
the target device.

-- ASNLISTART
TBS- Locat i onSer ver Error Causes-r13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
assi st anceDat aNot Suppor t edBySer ver - v1420,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver - v1420
b
}
-- ASNLISTOP
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- TBS-TargetDeviceErrorCauses

The |lE TBS TargetDeviceErrorCausesis used by the target device to provide error reasons for TBS positioning to the
location server.

-- ASNLISTART
TBS- Tar get Devi ceError Causes-r 13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
t her eWer eNot EnoughMBSBeaconsRecei ved,
aSSI st anceDat aM ssi ng- v1420
b
}
-- ASNLSTOP
TBS-TargetDeviceErrorCauses field descriptions
cause
This field provides a TBS specific error cause.

6.5.4.7 TBS Assistance Data

- TBS-ProvideAssistanceData

The |E TBS-ProvideAssistanceData is used by the location server to provide assistance data to assist in position
estimation at the UE (e.g. for UE-based mode) and/or to expedite the acquisition of TBS signals. It may also be used to
provide TBS positioning specific error reasons.

-- ASNLSTART
TBS- Provi deAssi st anceDat a-r 14 :: = SEQUENCE {
t bs- Assi st anceDat aLi st-r14 TBS- Assi stanceDat aLi st-r14 OPTI ONAL, -- Need ON
tbs-Error-r14 TBS-Error-r13 OPTI ONAL, -- Need ON
}
-- ASNISTOP
6.5.4.8 TBS Assistance Data Elements

- TBS-AssistanceDatalist

The |lE TBS-AssistanceDatal ist is used by the location server to provide the TBS specific assistance data to the UE.

-- ASNLISTART
TBS- Assi st anceDat aLi st-r14 ::= SEQUENCE {
nbs- Assi st anceDat alLi st-r 14 MBS- Assi st anceDat aLi st-r 14 OPTI ONAL, -- Need ON
}
MBS- Assi st anceDat aLi st-r14 ::= SEQUENCE (S| ZE (1..maxMBS-r14)) OF MBS- Assi st anceDat aEl enent - r 14
MBS- Assi st anceDat aEl ement - r 14 :: = SEQUENCE {
nbs- Al manacAssi st ance-r 14 MBS- Al nenacAssi st ance-r 14 OPTI ONAL, -- Need ON
nbs- Acqui si ti onAssi st ance-r 14 MBS- Acqui si ti onAssi st ance-r 14 OPTI ONAL, -- Need ON
}
-- ASNISTOP
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— MBS-AlmanacAssistance

The |lE MBS-AlmanacAssistance is used by the location server to provide LLA of MBS transmitters to enable position
estimation at the UE.

- - ASNISTART
MBS- Al manacAssi st ance-r 14 ::= SEQUENCE {
transmtterlD-ri14 | NTEGER (0. .32767),
transmtterlLatitude-ri14 BIT STRING (SI ZE (26)),
transm tterLongitude-ri14 BIT STRING (S| ZE (27)),
transmtterA titude-r14 BI T STRI NG (SI ZE (15)),
timeCorrection-ri4 | NTEGER (0. . 25) OPTI ONAL, -- Need ON
}
-- ASNISTOP

MBS-AlmanacAssistance field descriptions

transmitterID
This field specifies the MBS transmitter 1D [24].

transmitterLatitude
This field specifies latitude of the MBS transmitter, degrees. Scale factor 4/22° decimal degrees, added to -90°. Valid
range -90° to 90° [24].

transmitterLongitude
This field specifies longitude of the MBS transmitter, degrees. Scale factor 4/22° decimal degrees, added to -180°.
Valid range -180° to 180° [24].

transmitterAltitude
This field specifies altitude of the MBS transmitter, metres. Scale factor 0.29 metres, added to -500 metres.
Valid range -500 to 9002.43 metres [24].

timeCorrection

This field contains the residual timing error for a particular beacon, in units of hano-seconds, in the range from 0 to 25.
This field is used for UE-based mode only, by subtracting from the codePhase measurement made by the target
device [24].

- MBS-AcquisitionAssistance

The |IE MBS-AcquisitionAssistance is used by the location server to provide parameters that support acquisition of the
MBS signals[24].

-- ASN1START

MBS- Acqui si ti onAssi stance-r 14 ::= SEQUENCE {
transmtterlD-ri14 | NTEGER (0. .32767) OPTI ONAL, -- Need ON
nmbsConfi guration-r14 ENUMERATED {tbl, tb2, tb3, tb4, ...} CPTI ONAL, -- Need ON
pnCodel ndex-r 14 | NTEGER (1..128) COPTI ONAL, -- Need ON
freg-r14 | NTEGER (919750000. . 927250000) OPTI ONAL, -- Need ON

}

-- ASNISTOP

MBS-AcquisitionAssistance field descriptions

transmitterID
This field contains the MBS transmitter identifier [24].

mbsConfiguration
This field specifies MBS configuration as defined in the MBS ICD [24].

pnCodelndex
This field specifies the index of the MBS PN code [24].

freq
This field specifies the MBS signal centre frequency in units of Hz [24].
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6.5.4.9 TBS Assistance Data Request

- TBS-RequestAssistanceData

The |E TBS-RequestAssistanceData is used by the target device to request TBS assistance data from alocation server.

-- ASNLISTART
TBS- Request Assi st anceDat a-r 14 :: = SEQUENCE {
nbs- Al manacAssi st anceDat aReq- r 14 BOOLEAN,

nmbs- Acqui si ti onAssi st anceDat aReq-r 14 BOOLEAN,

}
-- ASNLSTOP

6.5.5 Sensor based Positioning

6.5.5.0 Introduction

This clause defines support for sensor-based positioning. The supported sensor methods are "Barometric pressure
sensor” and "Motion sensor” as described in TS 36.305, clauses 8.6 and 8.10 respectively [2].

6.5.5.1 Sensor Location Information

— Sensor-ProvideLocationInformation

The |E Sensor-Providelocationlnformation is used by the target device to provide location information for sensor-
based methods to the location server. It may a so be used to provide sensor specific error reason.

-- ASN1START

Sensor - Provi deLocati onl nformati on-r13 :: = SEQUENCE {
sensor - Measur enent | nf or mati on-r 13 Sensor - Measur enent | nf ornati on-r 13 OPTI ONAL,
sensor-Error-r13 Sensor-Error-r13 OPTI ONAL,
[
sensor - Mot i onl nf or mati on-r 15 Sensor - Mot i onl nf or mati on-r 15 OPTIl ONAL
1]

}

-- ASNISTCOP

6.5.5.2 Sensor Location Information Elements

- Sensor-Measurementinformation

The IE Sensor-Measurementlnformation is used by the target device to provide UE sensor measurements to the location
server.

-- ASNLISTART
Sensor - Measur enent | nformati on-r13 ::= SEQUENCE {
nmeasur enent Ref er enceTi me-r 13 UTCTi me OPTI ONAL,
unconpensat edBar onet ri cPressure-r13 | NTEGER (30000. . 115000) OPTI ONAL, -- Cond Baroneter
[
uncertainty-ri4 SEQUENCE {
range-r14 I NTEGER (0. .1000),
confidence-r14 | NTEGER (1..100)
} OPTI ONAL
11,
[[ adjustnent-rl6 I NTEGER (-5000. . 5000) OPTI ONAL
1]
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-- ASN1ISTOP
Conditional presence Explanation
Barometer The field is mandatory present if the Sensor-Measurementinformation is provided for
barometric pressure; otherwise it is not present.

Sensor-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the sensor measurements are performed and should take the form of
YYMMDDhhmmssZ.

uncompensatedBarometricPressure
This field provides the uncompensated barometric pressure as measured by the UE sensor, in units of Pa.

uncertainty
This field provides the expected range for the pressure measurement in units of Pa and the confidence as a percentage
that the true pressure lies in a range of (measurement — range) to (measurement + range).

adjustment
This field provides any adjustment available in the UE, in units of Pa, to allow the production of a compensated atmospheric
pressure measurement where compensated atmospheric pressure = uncompensatedBarometricPressure + adjustment

- Sensor-MotionIinformation

The IE Sensor-Motionlnformation is used by the target device to provide UE movement information to the location
server. The movement information comprises an ordered series of points. Thisinformation may be obtained by the
target device using one or more motion Sensors.

-- ASNLISTART
Sensor - Moti onl nformation-r15 ::= SEQUENCE {
ref Ti me-r 15 Di spl acenent Ti meSt anp- r 15,
di spl acenent | nf oLi st-r15 Di spl acenent | nf oLi st-r 15,
}
Di spl acenent | nfolLi st-r15 ::= SEQUENCE (Sl ZE (1..128)) OF Displ acenent| nfoLi st El enment -r 15
Di spl acenent | nf oLi st El enent -r 15 :: = SEQUENCE {
del t aTi meSt anp-r 15 Del t aTi ne-r 15,
di spl acenent -r 15 Di spl acenent -r 15 OPTI ONAL,
}
Di spl acenent Ti neSt anp-r15 ::= CHO CE {
ut cTi me-r 15 UTC- Ti ne-r 15,
gnssTi me-r 15 Measur enent Ref er enceTi ne,
syst enfFr aneNunber - r 15 SFN-r 15,
neasur enent SFN-r 15 | NTEGER( - 8192. . 9214) ,
}
Del taTi me-r15 ::= CHO CE {
del t aTi meSec-r 15 | NTEGER (1..16384),
del t aTi meSFN-r 15 | NTEGER (1. .4096),
}
SFN-r15 ::= SEQUENCE {
sfn-r15 BI T STRING (SI ZE (10)),
hyper SFN-r 15 BI T STRING (SI ZE (10)) OPTI ONAL,
}
Di spl acenent -r15 ::= SEQUENCE {
beari ng-r 15 | NTEGER (0. .3599),
beari ngUncConfi dence-r 15 | NTEGER (0. .100) OPTI ONAL,
beari ngRef -r 15 ENUMERATED { geogr aphi cNorth, magneticNorth, |ocal },
hori zont al Di st ance-r 15 I NTEGER (0. .8191),
hori zont al Di st anceUnc-r 15 | NTEGER (0. . 255) OPTI ONAL,
hori zont al UncConfi dence-r15 | NTEGER (0. .100) OPTI ONAL,
vertical Direction-ri15 ENUMERATED{ upwar d, downwar d} OPTI ONAL,
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vertical Di stance-r15 I NTEGER( 0. . 8191) OPTI ONAL,
vertical D stanceUnc-r 15 | NTEGER (0. . 255) OPTI ONAL,
vertical UncConfi dence-r 15 | NTEGER (0. .100) OPTI ONAL,
}
UTC-Ti ne-r 15 :: = SEQUENCE {
ut cTi me-r 15 UTCTi ne,
ut cTi ne- ms-r 15 I NTEGER (0..999),
}
-- ASNLISTOP
Sensor-MotionInformation field descriptions
refTime

This field provides the reference time to associated with the starting position of the first displacement in the displacement
list.

displacementinfoList
This field provides an ordered series of direction and distance travelled by the target device and comprises the following
subfields:
- deltaTimeStamp specifies the time between t..1 and tn, were n corresonds to the order of entry in the
DispacementinfoList (n=0 correspond to the time provided in refTime).
- displacement provides the direction and distance travelled between time tr-1 and tn.

utcTime

This field provides the time stamp of the refTime in UTC time and comprises the following subfields:
- utcTime in the form of YYMMDDhhmmssZ.
- utcTime-ms specifies the fractional part of the UTC time in ms resolution.

gnssTime
This field provides the time stamp of the refTime in GNSS time.

systemFrameNumber
This field provides the time stamp of the refTime in serving cell SFN time.

measurementSFN
This field provides the time stamp of the refTime in form of the measurement SFN as defined in delta-SFN in IE OTDOA-
SignalMeasurementinformation. This field may be included when OTDOA measurements are included.

deltaTimeSec
This field provides the time between tr-1 and tn in units of milliseconds.

deltaTimeSFN
This field provides the time between tn-1 and tn in units of system frame numbers.

bearing
This field specifies the direction (heading) of the horizontal displacement measured clockwise from bearingRef.
Scale factor 0.1 degree.

bearingRef

This field specifies the reference direction for the bearing. Enumerated value 'geographicNorth' indicates that the bearing is
measured clockwise from the Geographic North; 'magneticNorth' indicates that the bearing is measured clockwise from the
Magnetic North; 'local' indicates that the bearing is measured clockwise from an arbitrary (undefined) reference direction.

horizontalDistance
This field specifies the horizonal distance travelled between time tn-1 and tn.
Scale factor 1 cm.

horizontalDistanceUnc, horizontalUncConfidence

This field specifies the horizontal uncertainty of the displacement (corresponding to tn). horizontalDistanceUnc correspond
to the encoded high accuracy uncertainty as defined in TS 23.032 [15]. horizontalUncConfidence corresponds to
confidence as defined in TS 23.032 [15].

verticalDistance
This field specifies the vertical distance travelled between time tn-1 and tn.
Scale factor 1 cm.

verticalDistanceUnc, verticalUncConfidence

This field specifies the vertical uncertainty of the displacement (corresponding to tn). verticalDistanceUnc correspond to the
encoded high accuracy uncertainty as defined in TS 23.032 [15]. verticalUncConfidence corresponds to confidence as
defined in TS 23.032 [15].
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6.5.5.3 Sensor Location Information Request

- Sensor-RequestLocationIinformation

The | E Sensor-RequestLocationlnformation is used by the location server to regquest location information for sensor-
based methods from a target device.

-- ASNLISTART

Sensor - Request Locat i onl nformati on-r13 ::= SEQUENCE {
unconpensat edBar onet ri cPressureReq-r 13 BOOLEAN,
[[  assistanceAvailability-ri14 BOOLEAN OPTIONAL  -- Need ON
11,
[[ sensor-MtionlnformtionReqg-r15 BOOLEAN OPTI ONAL -- Need ON
11,
[[ adjustnmentReq-r16 BOOLEAN OPTI ONAL -- Need ON
11

}

-- ASNLISTOP

Sensor-RequestLocationIinformation field descriptions

uncompensatedBarometricPressureReq
This field indicates whether the target device is requested to report Barometric pressure measurements in
Sensor-Measurementinformation IE or not. TRUE means requested.

assistanceAvailability
This field indicates whether the target device may request additional Sensor assistance data from the server. TRUE
means allowed and FALSE means not allowed.

sensor-MotionInformationReq
This field indicates whether the target device is requested to report movement information in IE
Sensor-MotionInformation or not. TRUE means requested.

adjustmentReq
This field indicates whether the target device is requested to report adjustment in IE Sensor-Measurementinformation
or not. TRUE means requested.

6.5.5.4 Sensor Capability Information

- Sensor-ProvideCapabilities

The |E Sensor-ProvideCapabilities is used by the target device to provide capabilities for sensor-based methods from to
the location server.

-- ASNLISTART
Sensor - Provi deCapabi |l ities-r13 ::= SEQUENCE {
sensor - Modes-r 13 BI T STRI NG { st andal one (0),

ue-assisted (1),
ue- based (2)} (SIZE (1..8)),

[[ sensor-AssistanceDat aSupportList-ri14 Sensor - Assi st anceDat aSupport Li st-r14 OPTI ONAL,

peri odi cal Reporti ngSupported-r14 Posi ti oni nghbdes OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14 ENUMERATED { required } OPTI ONAL
’ sensor - Mot i onl nf or mati onSup-r 15 ENUMERATED { true } OPTI ONAL
adj ust ment Supported-r16 ENUVERATED { true } OPTI ONAL

schedul edLocat i onRequest Supported-r17  Schedul edLocati onTi meSupport Per Mode-r 17 OPTI ONAL

peri odi cReporti ngl nterval MsSupport-r18 Peri odi cReporti ngl nt er val MsSupport Per Mode-r 18

OPTI ONAL
11
}
Sensor - Assi st anceDat aSupport Li st-r14 ::= SEQUENCE {
[[ - val i di t yPeri odSupport ed-v1520 ENUMERATED { true } OPTI ONAL,
val i di t yAr eaSupport ed- v1520 ENUMERATED { true } CPTI ONAL
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11

}
-- ASNLISTOP
Sensor-ProvideCapabilities field descriptions

sensor-Modes
This field specifies the sensor mode(s) supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular sensor mode is supported; a zero-value means not supported.
sensor-AssistanceDataSupportList
This field specifies a list of sensor assistance data supported by the target device. This field shall be present if the
target device supports assistance data for Barometric pressure sensor.
validityPeriodSupported
This field, if present, indicates that the target device supports period i.e. pressure validity period and pressure rate as
part of the Sensor-AssistanceDatalL.ist.
valitidyAreaSupported
This field, if present, indicates that the target device supports area i.e. pressure validity area and North/East pressure
gradient as part of the Sensor-AssistanceDatal.ist.
periodicalReportingSupported
This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the location server may assume that the target
device does not support periodicalReporting in CommonlEsRequestLocationinformation.
idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform sensor measurements.
sensor-MotionInformationSup
This field, if present, indicates that the target device supports displacement reporting in IE Sensor-MotionIinformation.
adjustmentSupported
This field, if present, indicates that the target device supports the adjustment IE in Sensor-Measurementinformation.
scheduledLocationRequestSupported
This field, if present, specifies the positioning modes for which the target device supports scheduled location requests
—i.e., supports the IE ScheduledLocationTime in IE CommonlEsRequestLocationIinformation — and the time base(s)
supported for the scheduled location time for each positioning mode. If this field is absent, the target device does not
support scheduled location requests.
periodicReportingIntervalMsSupport
This field, if present, specified the supported minimum millisecond periodic reporting interval for location information
per positioning mode — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic
reporting.

6.5.5.5 Sensor Capability Information Request

Sensor-RequestCapabilities

The |E Sensor-RequestCapabilitiesis used by the location server to request capabilities for sensor-based methods from
the target device.

-- ASNLSTART

Sensor - Request Capabi i ties-r13 ::= SEQUENCE {
}

-- ASNLSTOP

6.5.5.6 Sensor Error Elements

Sensor-Error

The |E Sensor-Error is used by the location server or target device to provide Sensor Error Reasons to the target device
or location server, respectively.

-- ASNISTART
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Sensor-Error-r13 ::= CHO CE {
| ocati onServer Error Causes-r 13 Sensor - Locati onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 Sensor - Tar get Devi ceErr or Causes-r 13,

}

-- ASN1ISTOP

— Sensor-LocationServerErrorCauses

The |E Sensor-LocationServerErrorCausesis used by the location server to provide error reasons for Sensor positioning
to the target device.

-- ASNLISTART
Sensor - Locati onSer ver Error Causes-r13 :: = SEQUENCE {
cause-r13 ENUMERATED { undef i ned,

aSSI st anceDat aNot Support edBySer ver - v1420,
assi st anceDat aSuppor t edBut Cur r ent | yNot Avai | abl eBySer ver - v1420
b

}

-- ASNLISTOP

- Sensor-TargetDeviceErrorCauses

The |E Sensor-TargetDeviceErrorCauses is used by the target device to provide error reasons for Sensor positioning to
the location server.

-- ASNLISTART
Sensor - Tar get Devi ceError Causes-r 13 ::= SEQUENCE {
cause-r13 ENUVERATED { undef i ned,
aSSI st anceDat aM ssi ng- v1420
b
}
-- ASNISTOP
6.5.5.7 Sensor Assistance Data

- Sensor-ProvideAssistanceData

The |E Sensor-ProvideAssistanceData is used by the location server to provide assistance datato assist in atitude
computation at the UE (e.g. for UE-based mode). It may also be used to provide Sensor positioning specific error
reasons.

-- ASNLSTART
Sensor - Provi deAssi st anceDat a-r 14 :: = SEQUENCE {
sensor - Assi st anceDat aLi st-r 14 Sensor - Assi st anceDat alLi st-r14 OPTI ONAL, -- Need ON
sensor-Error-r14 Sensor-Error-r13 OPTI ONAL, -- Need ON
}
-- ASNLSTOP
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6.5.5.8 Sensor Assistance Data Elements

- Sensor-AssistanceDatal.ist

The |E Sensor-AssistanceDatal.ist is used by the location server to provide the Sensor specific assistance datato the
UE.

-- ASNLISTART
Sensor - Assi st anceDat aLi st-r 14: : = SEQUENCE {
ref Pressure-r14 | NTEGER (- 20000. . 10000) ,
ref Position-r14 El |'i psoi dPoi nt Wt hAl titudeAndUncert ai ntyEl |i psoid OPTI ONAL, -- Need ON
ref Tenperature-r14 | NTEGER (-64..63) OPTI ONAL, -- Need ON
[
peri od-v1520 SEQUENCE {
pressureVal i dityPeri od-v1520 PressureVal i di tyPeri od-v1520,
ref erencePressur eRat e- v1520 I NTEGER (-128..127) OPTI ONAL, -- Need ON
Y OPTIONAL,  -- Need ON
ar ea- v1520 SEQUENCE {
pressureVal i di tyArea-v1520 PressureVal i dityArea-v1520,
gN- pressure-v1520 | NTEGER (-1024..1023) OPTI ONAL, -- Need ON
gE- pressure-v1520 | NTEGER (-1024..1023) OPTI ONAL, -- Need ON
Y OPTIONAL  -- Need ON
1]
}
PressureVal i di t yArea-v1520 ::= SEQUENCE {
cent er Poi nt -v1520 El | i psoi d- Poi nt,
val i di t yAr eaW dt h-v1520 | NTEGER (1..128),
val i di t yAr eaHei ght - v1520 | NTEGER (1..128),
}
PressureVal i di tyPeri od-v1520 ::= SEQUENCE {
begi nTi me- v1520 GNSS- Syst enfli e,
begi nTi meAl t - v1520 I NTEGER (0. .2881) OPTI ONAL,  -- Need ON
dur ati on-v1520 | NTEGER (1..2881),
}
-- ASNISTOP
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Sensor-AssistanceDatalList field descriptions

refPressure
This field specifies the atmospheric pressure (Pa) nominal at sea level, EGM96 [29] to the target.
The scale factor is 1 Pa. The value is added to the nominal pressure of 101325 Pa.

refPosition
This field specifies the reference position at which the pressure measurement is made, as an ellipsoid point with
altitude and uncertainty ellipsoid.

refTemperature
Local temperature measurement at the reference where the pressure measurement is made.
The scale factor 1K. The value is added to 273K.

period
This field specifies the pressure validity period and reference pressure rate.

pressureValidityPeriod

- beginTime: this field specifies the start time of the pressure validity period in GNSS System Time.

- beginTimeAlt: this field specifies an alternative start time. It may be used by the target device if GNSS-System
Time is not available. The alternative start time is relative to the time the message was received. The scale
factor is 15 min. The range is from 0 minutes to 43215 minutes = 30 days.

- duration: this field specifies the duration of the validity period after the begin time. The scale factor is 15
minutes. The range is from 15 minutes to 43215 minutes = 30 days.

referencePressureRate
This field specifies the rate of change of pressure. When this field is included, the reference pressure applies only at
the start of the pressure validity period. The scale factor is 10Pa/hour.

area
This field specifies the area within which the provided atmospheric reference pressure is valid and any spatial drift.

pressureValidityArea

- centerPoint: this field specifies the coordinates of the centre of the rectangular validity area.

- validityAreaWidth: this field specifies the width of the rectangular validity area. Width is measured from the
centre along the latitude and is measured as the total width of the rectangle. The scale factor is 1km. The
range is from 1km to 128km.

- validityAreaHeight: this fields specifies the height of the rectangular validity area. Height is measured from the
centre along the longitude and is measured as the total height of the rectangle. The scale factor is 1km. The
range is from 1km to 128km.

If this field is present, refPosition should not be provided by the location server and if provided, shall be ignored by the
target device.

gN-pressure
This field specifies the northward gradient of the reference pressure calculated from the centre of the
pressureValidityArea. The scale factor is 1 Pa/km. If this field is not provided, the gradient is assumed to be zero.

gE-pressure
This field specifies the eastward gradient of the reference pressure calculated from the centre of the
pressureValidityArea. The scale factor is 1 Pa/km. If this field is not provided, the gradient is assumed to be zero.

6.5.5.9 Sensor Assistance Data Request

- Sensor-RequestAssistanceData

The |E Sensor-RequestAssistanceData is used by the target device to request Sensor assistance data from a location
server.

-- ASNLISTART

Sensor - Request Assi st anceDat a-r 14 :: = SEQUENCE {
. -

-- ASNLISTOP

6.5.6  WLAN-based Positioning

This clause defines support for positioning using measurements related to WLAN access points.
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6.5.6.1 WLAN Location Information

- WLAN-ProvideLocationInformation

The |E WLAN-Providel ocationl nformation is used by the target device to provide measurements for one or more
WLANSsto the location server. It may also be used to provide WLAN positioning specific error reason.

-- ASNLSTART
WLAN- Pr ovi deLocat i onl nformati on-r13 ::= SEQUENCE {
w an- Measur enent | nf or mati on-r 13 WLAN- Measur enent | nf or mati on-r 13 OPTI ONAL,
w an-Error-ri13 WLAN- Error-ri13 OPTI ONAL,
}
-- ASNLSTOP
6.5.6.2 WLAN Location Information Elements
- WLAN-Measurementinformation
-- ASNLSTART
WLAN- Measur enent | nf ormati on-r 13 :: = SEQUENCE {
measur enent Ref erenceTi me-r 13 UTCTi ne OPTI ONAL,
w an- Measur enent Li st-r13 WLAN- Measur enent Li st-r13 OPTI ONAL,
}
WLAN- Measur enent Li st-r13 ::= SEQUENCE (SI ZE(1..nmaxW.AN- AP-r13)) OF W.AN- Measur enent El enent -r 13
WLAN- Measur enent El enent -r 13 : : = SEQUENCE {
W an- AP- | dentifier-r13 WLAN- AP- | denti fier-r13,
rssi-ri3 I NTEGER (-127..128) OPTI ONAL,
rtt-ri13 WLAN- RTT-r 13 OPTI ONAL,
apChannel Frequency-r 13 I NTEGER (0. . 256) OPTI ONAL,
servi ngFl ag-r 13 BOOLEAN OPTI ONAL,
}
WLAN- AP- I denti fier-r13 ::= SEQUENCE {
bssi d-r13 OCTET STRING (S| ZE (6)),
ssid-r13 OCTET STRING (Sl ZE (1..32)) OPTI ONAL,
}
WLAN- RTT-r 13 :: = SEQUENCE {
rttVal ue-r13 | NTEGER (0. .16777215),
rttUnits-ri3 ENUMERATED { m cr oseconds,
hundr edsof nanoseconds,
t ensof nanoseconds,
nanoseconds,
t ent hsof nanoseconds,
..o
rttAccuracy-r13 | NTEGER (0. . 255) OPTI ONAL,
}
-- ASNLSTOP
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WLAN-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the WLAN measurements are performed and should take the form of
YYMMDDhhmmssZ.

wlan-MeasurementList
This field provides the WLAN measurements for up to 64 WLAN APs.

wlan-AP-ldentifier
This field provides the BSSID and optionally the SSID of the wireless network served by the WLAN AP [26].

rssi
This field provides the AP signal strength (RSSI) of a beacon frame, probe response frame or measurement pilot frame
measured at the target in dBm as defined in Table 6-7 of [26].

rtt
This field provides the measured round trip time between the target device and WLAN AP and optionally the accuracy
expressed as the standard deviation of the delay. Units for each of these are 1000ns, 100ns, 10ns, 1ns, and 0.1ns.

apChannelFrequency
This field provides the AP channel number identification of the reported WLAN AP.

servingFlag

This parameter indicates whether a set of WLAN AP measurements were obtained for a serving WLAN AP (TRUE) or a
non-serving WLAN AP (FALSE). A target device with multiple radio support may indicate more than one type of serving
access for the same time instant.

rttValue
This field specifies the Round Trip Time (RTT) measurement between the target device and WLAN AP in units given by the
field rttUnits.

rttUnits
This field specifies the Units for the fields rttValue and rttAccuracy. The available Units are 1000ns, 100ns, 10ns, 1ns, and
0.1ns.

rttAccuracy
This field provides the estimated accuracy of the provided rttValue expressed as the standard deviation in units given by the
field rttUnits.

6.5.6.3 WLAN Location Information Request

- WLAN-RequestLocationInformation

The |E WLAN-ReguestLocationlnformation is used by the location server to request WLAN measurements from a target
device.

-- ASNLISTART
WLAN- Request Locat i onl nf ormati on-r13 :: = SEQUENCE {
request edMeasur enent s-r 13 BI T STRI NG {
rssi (0),
ret (1)} (SIZE(1..8)),
[[ assistanceAvailability-ri4 BOOLEAN OPTIONAL  -- Need ON
1]

}
-- ASNISTCP

WLAN-RequestLocationInformation field descriptions

requestedMeasurements

This field specifies the WLAN measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested. The following measurement
requests can be included.

rssi: AP signal strength at the target
rtt:  Round Trip Time between target and AP

assistanceAvailability
This field indicates whether the target device may request additional WLAN assistance data from the server. TRUE means
allowed and FALSE means not allowed.
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6.5.6.4 WLAN Capability Information

- WLAN-ProvideCapabilities

The |IE WLAN-ProvideCapabilitesis used by the target device to provide its capabilities for WLAN positioning to the
location server.

-- ASNLISTART
WLAN- Provi deCapabi | i ties-r13 ::= SEQUENCE {
w an- Modes-r 13 BIT STRING { st andal one (0),
ue- assi sted (1),
ue- based (2)} (Sl zE (1..8)),
w an- MeasSupported-r13 BIT STRING {
rssi-ri3 (0),
rtt-ri13 (1)} (Sl ZE(1..8)),

t [ . \M an- AP- AD- Supported-ri14
BI T STRI NG { ap-identifier (0),

ap-1 ocati on (1)} (SIZE (1..8))

OPTI ONAL,
peri odi cal Reporti ngSupported-r14 Posi ti oni nghbdes OPTI ONAL,
i dl eSt at eFor Measur enent s-r 14

ENUMERATED { required } OPTI ONAL

schedul edLocat i onRequest Supported-r17 Schedul edLocat i onTi meSupport Per Mode-r 17 OPTI ONAL

peri odi cReporti ngl nterval MsSupport-r18 Per i odi cReporti ngl nt er val MsSuppor t Per Mbde-r 18
OPTI ONAL

}
-- ASNISTCP
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WLAN-ProvideCapabilities field descriptions

wlan-Modes
This field specifies the WLAN mode(s) supported by the target device. This is represented by a bit string, with a one value
at the bit position means the WLAN mode is supported; a zero value means not supported.

wlan-MeasSupported

This field specifies the measurements supported by the target device when accessing a WLAN. This is represented by a bit
string, with a one-value at the bit position means the particular measurement is supported; a zero-value means not
supported. A zero-value in all bit positions in the bit string means only the basic WLAN positioning method is supported by
the target device which is reporting of the WLAN identity. The following bits are assigned for the indicated measurements.

rssi: AP signal strength at the target
rtt:  Round Trip Time between target and AP

wlan-AP-AD-Supported

This field specifies the WLAN AP assistance data supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular assistance data is supported; a zero-value means not supported. A zero-
value in all bit positions or absence of this field means no assistance data is supported. The following bits are assigned for
the indicated assistance data.

ap-identifier: WLAN AP identity information

ap-location: WLAN AP location information

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is
supported; a zero value means not supported. If this field is absent, the location server may assume that the target device
does not support periodicalReporting in CommonlEsRequestLocationinformation.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform WLAN measurements.

scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests — i.e.,
supports the IE ScheduledLocationTime in IE CommonlEsRequestLocationinformation — and the time base(s) supported for
the scheduled location time for each positioning mode. If this field is absent, the target device does not support scheduled
location requests.

periodicReportingIntervalMsSupport

This field, if present, specified the supported minimum millisecond periodic reporting interval for location information per
positioning mode — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in |IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic reporting.

6.5.6.5 WLAN Capability Information Request

WLAN-RequestCapabilities

The lE WLAN-RequestCapabilitiesis used by the location server to request WLAN positioning capabilities information
from atarget device.

-- ASNLISTART

WLAN- Request Capabi | i ties-r13 ::= SEQUENCE {
) -

-- ASNISTOP

6.5.6.6 WLAN Error Elements

WLAN-Error

The lE WLAN-Error is used by the location server or target device to provide error reasons for WLAN positioning to
the target device or location server, respectively.

-- ASNISTART
W.LAN-Error-r13 ::= CHA CE {
| ocat i onSer ver Err or Causes-r 13 WLAN- Locat i onSer ver Er r or Causes-r 13,
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t ar get Devi ceError Causes-r 13 WLAN- Tar get Devi ceError Causes-r 13,

}
-- ASNISTOP

— WLAN-LocationServerErrorCauses

The |E WLAN-LocationServerErrorCauses is used by the location server to provide error reasons for WLAN
positioning to the target device.

-- ASNLISTART
WLAN- Locat i onSer ver Error Causes-r 13 :: = SEQUENCE {
cause-r13 ENUMERATED {undefi ned,
request edADNot Avai | abl e- v1420,
not Al | request edADAvai | abl e- v1420
F
[[ apLocationDat aUnavai |l abl e-r14 NULL OPTI ONAL -- Need ON
11
}
-- ASN1ISTOP
WLAN-LocationServerErrorCauses field descriptions
cause

This field provides a WLAN AP specific error cause for the server applicable to provision of assistance data. If the cause
value is 'requestedADNotAvailable’, none of the requested assistance data could be provided and no further information
needs to be included. If the cause value is 'notAllRequestedADAvailable’, the server was able to provide some but not all
requested WLAN AP assistance data. In this case, the server should include any of the specific error indications as
applicable. Note that inclusion of these fields is applicable when some of the associated information can be provided for
some WLAN APs but not for all WLAN APs.

- WLAN-TargetDeviceErrorCauses

The lE WLAN-TargetDeviceErrorCausesis used by the target device to provide error reasons for WLAN positioning to
the location server.

-- ASNLISTART
WLAN- Tar get Devi ceError Causes-r13 ::= SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
request edMeasur enent sNot Avai | abl e,
not Al | r equest edMeasur enent sPossi bl e,
}
w an- AP- RSSI - Measur enent Not Possi bl e-r 13 NULL OPTI ONAL,
w an- AP- RTT- Measur enent Not Possi bl e-r 13 NULL OPTI ONAL,
}
-- ASNISTOP
WLAN-TargetDeviceErrorCauses field descriptions
cause

This field provides a WLAN specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the target
device was not able to provide all requested WLAN measurements (but may be able to provide some measurements). In
this case, the target device should include any of the wlan-AP-RSSI-MeasurementNotPossible, or
wlan-AP-RTT-MeasurementNotPossible fields, as applicable.
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6.5.6.7 WLAN Assistance Data

— WLAN-ProvideAssistanceData

The |IE WLAN-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based and
UE-assisted WLAN positioning. It may also be used to provide WLAN positioning specific error reason.

-- ASNLSTART
WLAN- Pr ovi deAssi st anceDat a-r 14 :: = SEQUENCE {
w an- Dat aSet -r 14 SEQUENCE (S| ZE (1..nmaxW.AN- Dat aSets-r14)) OF W.AN- Dat aSet-r14
OPTI ONAL, -- Need ON
W an-Error-ri14 WLAN- Error-r13 OPTI ONAL, -- Need ON
}
-- ASNLISTOP

WLAN-ProvideAssistanceData field descriptions

wlan-DataSet
This field provides data for sets of WLAN APs.

wlan-Error

This field provides error information and may be included when a Provide Assistance Data is sent in response to a
Request Assistance Data. It is allowed to include both a wlan-DataSet field and a wlan-Error field (e.g. when only
some requested WLAN assistance data is provided).

6.5.6.8 WLAN Assistance Data Elements

— WLAN-DataSet

The |E WLAN-DataSet is used by the location server to provide WLAN AP information for one set of WLAN APs.

-- ASNLSTART
WLAN- Dat aSet -r 14 :: = SEQUENCE {
w an- AP- Li st-r 14 SEQUENCE (S| ZE (1..maxW.AN AP-r14)) OF W.LAN AP- Dat a-r 14,
suppor t edChannel s-11a-r 14 Suppor t edChannel s-11a-r14 OPTI ONAL, -- Need ON
support edChannel s- 11bg-r 14 Suppor t edChannel s- 11bg-r 14 OPTI ONAL, -- Need ON
}
Suppor t edChannel s-11a-r 14 ::= SEQUENCE {
ch34-r14 BOOLEAN,
ch36-r14 BOOLEAN,
ch38-r14 BOOLEAN,
ch40-r14 BOOLEAN,
ch42-r14 BOOLEAN,
ch44-r14 BOOLEAN,
ch46-r14 BOOLEAN,
ch48-r14 BOOLEAN,
ch52-r14 BOOLEAN,
ch56-r14 BOOLEAN,
ch60-r14 BOOLEAN,
ch64-r14 BOOLEAN,
ch149-r14 BOOLEAN,
ch153-r14 BOOLEAN,
chl57-r14 BOOLEAN,
chl61-r14 BOOLEAN
}
Suppor t edChannel s- 11bg-r14 :: = SEQUENCE {
chl-r14 BOOLEAN,
ch2-r14 BOOLEAN,
ch3-r14 BOOLEAN,
ch4-r14 BOOLEAN,
ch5-r14 BOOLEAN,
ch6-r14 BOOLEAN,
ch7-r14 BOOLEAN,
ch8-r14 BOOLEAN,
ch9-r14 BOOLEAN,
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}

ch10-r 14 BOOLEAN,
chll-r14 BOOLEAN,
chl2-r14 BOOLEAN,
chl3-r14 BOOLEAN,
chl4-r14 BOOLEAN
-- ASNISTOP
WLAN-DataSet field descriptions
wlan-AP-List

This field provides information for WLAN APs in the data set.

supportedChannels-11a
This field defines the superset of all channels supported by all WLAN APs in the data set of type 801.11a (5GHz
band).

supportedChannels-11bg
This field defines the superset of all channels supported by all WLAN APs in the data set of type 801.11b or
802.11g (2.4 GHz band).

WLAN-AP-Data

The |E WLAN-AP-Data is used by the location server to provide information for one WLAN AP as part of WLAN AP

assistance data.
-- ASNLSTART
WLAN- AP- Dat a-r 14 :: = SEQUENCE {
W an- AP- I dentifier-ri14 WLAN- AP- | denti fier-r13,
w an- AP- Locati on-r14 WLAN- AP- Locati on-r14 OPTI ONAL, -- Need ON
}
WLAN- AP- Locat i on-r14 ::= SEQUENCE {
| ocati onDat aLCl -r 14 Locat i onDat aLCl -r 14,
}
Locati onDataLCl -r14 ::= SEQUENCE {
| atitudeUncertainty-ri14 BI T STRING (SI ZE (6)),
| atitude-ri14 BI T STRING (SI ZE (34)),
| ongi t udeUncertai nty-ri14 BI T STRING (SI ZE (6)),
| ongi t ude-r 14 BIT STRING (SIZE (34)),
al titudeUncertainty-ri4 BI T STRING (SIZE (6)) OPTI ONAL, -- Need ON
altitude-r14 BI T STRING (SI ZE (30)) OPTIONAL, -- Need ON
datumr 14 BI T STRING (Sl ZE (8)),
}
-- ASNLSTOP

WLAN-AP-Data field descriptions

wlan-AP-Location

- locationDatalLCl
This field provides the location of the WLAN AP in the form of Location Configuration Information (LCI) defined
in [27] and includes the following subfields:
latitudeUncertainty:  6-bits quantifying the amount of uncertainty in latitude. A value of 0 is reserved to
indicate that the uncertainty is unknown; values greater than 34 are reserved. Its
relation with the corresponding value in degrees is expressed with the following
formula:
latitudeUncertainty = 8 - ceil(log2(uncertainty in degrees))
latitude: A 34-bits fixed point value consisting of 9-bits of integer and 25-bits of fraction
indicating the Latitude (+/- 90 degrees) of the AP.
longitudeUncertainty: 6-bits quantifying the amount of uncertainty in longitude. A value of O is reserved to
indicate that the uncertainty is unknown; values greater than 34 are reserved. Its
relation with the corresponding value in degrees is expressed with the following
formula:
longitudeUncertainty = 8 - ceil(log2(uncertainty in degrees))
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WLAN-AP-Data field descriptions

longitude: A 34-hits fixed point value consisting of 9-bits of integer and 25-bits of fraction
indicating the Longitude (+/- 180 degrees) of the AP.

altitudeUncertainty:  6-bits value quantifying the amount of uncertainty in the altitude value. A value of 0 is
reserved to indicate that the uncertainty is unknown; values greater than 30 are
reserved. Its relation with the corresponding value in metres is expressed with the
following formula:
altitudeUncertainty = 21 - ceil(log2( uncertainty in metres))

altitude: A 30-bit fixed point value consisting of 22-bits of integer and 8-bits of fraction
indicating the altitude of the AP in metres.
datum: 8-bits indicating the map datum used for the coordinates. Defined codes are:

Bit 1: World Geodetic System 1984 (WGS-84)

Bit 2: North American Datum 1983 (NAD-83) with North American Vertical Datum
1988 (NAVD-88)

Bit 3: North American Datum 1983 (NAD-83) with Mean Lower Low Water (MLLW)
vertical datum.

Bits 4 — 8 are reserved.

6.5.6.9 WLAN Assistance Data Request

- WLAN-RequestAssistanceData

The |IE WLAN-RequestAssistanceData is used by the target device to request WLAN assistance data from alocation
server.

-- ASN1START
WLAN- Request Assi st anceDat a-r 14 :: = SEQUENCE {
request edAD-r 14 BI T STRI NG { ap-identifier (0),
ap-1 ocati on (1)} (SIZE (1..8)),
Vi si bl eAPs-r 14 SEQUENCE (Sl ZE (1..maxVisi bl eAPs-r14)) OF WLAN- AP-|dentifier-r13
OPTI ONAL,
w an- AP- St or edDat a-r 14 SEQUENCE (SI ZE (1..nmaxKnownAPs-r14)) OF W.AN-AP-Identifier-r13
CPTI ONAL,
}
-- ASNISTOP
WLAN-RequestAssistanceData field descriptions
requestedAD

This field specifies the WLAN AP assistance data requested. This is represented by a bit string, with a one-value at
the bit position means the particular assistance data is requested; a zero-value means not requested. The following
assistance data types are included:

ap-identifier: WLAN AP identity information
ap-location: WLAN AP location information

visibleAPs

This field enables a target to indicate to a server the identities of currently visible WLAN APs. This may assist a server
to provide assistance data for WLAN APs nearby to the target. A target shall provide visible APs in order of received
signal strength with the AP with the highest signal strength provided first.

wlan-AP-StoredData
This field enables a target to indicate to a server the identities of WLAN APs for which the target has stored assistance
data received previously from the server. This may enable the server to avoid resending data for the same APs.
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6.5.7 Bluetooth-based Positioning
6.5.7.1 Bluetooth Location Information

— BT-ProvideLocationIlnformation

The |E BT-ProvideLocationlnformation is used by the target device to provide measurements for one or more Bluetooth
beacons to the location server. It may also be used to provide Bluetooth positioning specific error reason.

-- ASNLISTART

BT- Provi deLocat i onl nformati on-r13 ::= SEQUENCE {
bt - Measur enent | nf or mat i on-r 13 BT- Measur enent | nf or mati on-r 13 OPTI ONAL,
bt-Error-r13 BT-Error-r13 OPTI ONAL,
[
bt - AoA- Confi g-r18 BT- AoA- Confi g-r 18 CPTI ONAL
11

}

BT- AoA- Config-r18 ::= SEQUENCE {
bt - Addr - r 18 BI T STRING (S| ZE (48)),
cte-Status-ri18 ENUMERATED { enabl ed } OPTI ONAL,
pri maryAdvl nterval -r18 | NTEGER (32..16777) OPTI ONAL,
secondAdvl nterval -r 18 | NTEGER (6. .65535) OPTI ONAL,
t x- Power -r 18 I NTEGER (-127..20) OPTI ONAL,
cte-Length-r18 | NTEGER (2. . 20) OPTI ONAL,
cte-Count-ri8 | NTEGER (1..16) OPTI ONAL,
t x- PHY- M2- 1 18 ENUMERATED { n2 } COPTI ONAL,

}

-- ASNISTOP

BT-ProvideLocationInformation field descriptions
bt-Addr

This field specifies the Bluetooth address of the device [53]. In case the device updates its address during an established
LPP session, the device shall provide the new address as unsolicited location information to the server.

cte-Status
This field provides the Bluetooth AoA transmission status of the device: If the field is present and set to enabled, the
Bluetooth AoA transmission is enabled and if the field is not present, the Bluetooth AoA transmission is disabled.

primaryAdvinterval
This field specifies the Bluetooth primary advertisement channel periodicity that the device will use. Scaling factor 0.625 ms
[53].

secondAdvinterval
This field specifies the Bluetooth periodic advertising interval on secondary advertisement channels that the device will use.
Scaling factor 0.625 ms [53].

tx-Power
This field specifies the Bluetooth advertising TX power in dBm that the device will use.

cte-Length
This field specifies the configured CTE length to be used by the device in number of 8 us segments.

cte-Count
This field specifies the number of Bluetooth packets that include a CTE that the device will transmit each periodic
advertising.

tx-PHY-M2
This field, if present, indicates that Bluetooth TX PHY 2 Megasymbols/s will be used for AoA, otherwise Bluetooth TX PHY
1 Megasymbols/s will be used.

6.5.7.2 Bluetooth Location Information Elements

— BT-Measurementinformation

-- ASNL1START
BT- Measur enent | nformati on-r13 ::= SEQUENCE {
measur enent Ref erenceTi me-r 13 UTCTi ne OPTI ONAL,
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bt - Measur enment Li st-r13 BT- Measur enent Li st-r 13 OPTI ONAL,
[ _ _
bt - Measur enent Li st-r18 BT- Measur enment Li st-r 18 OPTI ONAL
11
}
BT- Measur enent Li st-r13 ::= SEQUENCE (S| ZE(1..maxBT-Beacon-r13)) OF BT- Measurenent El enent -r 13
BT- Measur enent El enent -r 13 :: = SEQUENCE {
bt Addr -r 13 BI T STRING (SI ZE (48)),
rssi-ri3 | NTEGER (-128..127) OPTI ONAL,
}
BT- Measur enent Li st-r18 ::= SEQUENCE (Sl ZE(1..maxBT-Beacon-r13)) OF BT- Measurenent El enent -r 18
BT- Measur enent El enent -r 18 :: = SEQUENCE {
bt Addr-r 18 BI T STRING (SIZE (48)),
bt - azi mut h-r 18 I NTEGER (0. .359),
bt - el evation-r18 | NTEGER (0. . 180) COPTI ONAL,
rssi-ri8 | NTEGER (-128..127) OPTI ONAL,
}
-- ASN1ISTOP

BT-Measurementinformation field descriptions

measurementReferenceTime
This field provides the UTC time when the Bluetooth measurements are performed and should take the form of
YYMMDDhhmmssZ.

bt-MeasurementList
This field provides the Bluetooth measurements for up to 32 Bluetooth beacons.

btAddr
This field specifies the Bluetooth public address of the Bluetooth beacon [25].

rssi
This field provides the beacon received signal strength indicator (RSSI) in dBm.

bt-azimuth
This field represents the estimated AoD azimuth in GCD relative the Bluetooth beacon reference position.

bt-elevation
This field represents the estimated AoD elevation in GCD relative the Bluetooth beacon reference position.

6.5.7.3 Bluetooth Location Information Request

— BT-RequestLocationinformation

The |E BT-RequestLocationlnformation is used by the location server to request Bluetooth measurements from a target
device.

-- ASNLISTART
BT- Request Locat i onl nformati on-r13 ::= SEQUENCE {
request edMeasur ement s-r 13 BI T STRI NG {
rssi (0),
aod-v1800 (1)} (SIZE(1..8)),
[
bt - request edAoA- Confi g-r18 BI T STRI NG {
aoa- advConfig (0),
aoa-cteConfig (1)} (SIZE(1..8)) OPTI ONAL, -- Need ON
bt - suggest edAoA- Confi g-r18 BT- Suggest edAoA- Confi g-r 18 OPTI ONAL -- Need ON
}
BT- Suggest edAoA- Confi g-r18 ::= SEQUENCE {
cte-Status-ri8 ENUMERATED { enabl ed, di sabl ed} OPTI ONAL, -- Need ON
pri maryAdvl nterval -r18 | NTEGER (32..16777) CPTI ONAL, -- Need ON
secondAdvl nterval -r 18 | NTEGER (6. .65535) OPTI ONAL, -- Need ON
t x- Power-r 18 | NTEGER (-127..20) OPTI ONAL, -- Need ON
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cte-Length-r18 I NTEGER (2. . 20) CPTI ONAL, -- Need ON
cte-Count-ri8 | NTEGER (1..16) OPTI ONAL, -- Need ON
t x- PHY- M2-r 18 ENUVERATED { n2 } OPTI ONAL, -- Need OP
}
-- ASNISTOP

BT-RequestLocationinformation field descriptions

requestedMeasurements
This field specifies the Bluetooth measurements requested. This is represented by a bit string, with a one-value at the bit
position means the particular measurement is requested; a zero-value means not requested. The following measurement
requests can be included:

rssi: Bluetooth beacon signal strength at the target.

aod: Estimated AoD per Bluetooth beacon.

bt-requestedAoA-Config
This field specifies the Bluetooth AoA configuration parameters requested. This is represented by a bit string, with a
one-value at the bit position means the particular measurement is requested; a zero-value means not requested. The
following information requests can be included:

aoa-advConfig: The Bluetooth advertisement address and periodic intervals of the device.

aoa-cteConfig: The configured CTE status, length, count and PHY.

cte-Status
This field suggests the Bluetooth AoA transmission status of the device, and is used by the location server to suggest BLE
AO0A transmission of the device to be enabled or disabled:

enabled: Bluetooth AoA transmission is suggested enabled.

disabled: Bluetooth AoA transmission is suggested disabled.

primaryAdvinterval
This field suggests the Bluetooth primary advertisement channel periodicity of the device, scaling factor 0.625 ms [53].

secondAdvinterval
This field suggests the Bluetooth periodic advertising interval on secondary advertisement channels of the device, scaling
factor 0.625 ms [53].

tx-Power
This field suggests the Bluetooth advertising TX power in dBm of the device [53].

cte-Length
This field suggests the CTE length of the device in number of 8 s segments.

cte-Count
This field suggests the number of Bluetooth packets that include a CTE of the device each periodic advertising event.

tx-PHY-M2
This field, if present, suggests that Bluetooth TX PHY 2 Megasymbols/s is used for AoA, otherwise Bluetooth TX PHY 1
Megasymbols/s is suggested to be used by the device.

6.5.7.4 Bluetooth Capability Information

- BT-ProvideCapabilities

The |E BT-ProvideCapabilitesis used by the target device to provide its capabilities for Bluetooth positioning to the
location server.

- - ASN1START
BT- Provi deCapabi | i ti es-r13 ::= SEQUENCE {
bt - Modes-r 13 BI T STRI NG { st andal one (0),
ue- assi sted (1),
ue- based-v1810 (2)} (Sl zE (1..8)),
bt - MeasSupport ed-r 13 BI T STRI NG { rssi-ril3 (0),
aod-v1800 (1)} (SIZE (1..8)),
[
i dl eSt at eFor Measur enment s-r 14
ENUMERATED { required } OPTI ONAL,
peri odi cal Reporti ngSupported-r14
Posi ti oni nghbdes OPTI ONAL
11,
[[ schedul edLocati onRequest Supported-r17 Schedul edLocat i onTi meSupport Per Mode-r 17 OPTI ONAL
11,
[[ bt-AocA-r18 ENUMERATED { request-only, suggestion } OPTI ONAL,
peri odi cReporti ngl nterval MsSupport-r18 Periodi cReporti nglnterval MsSupport Per Mode-r 18

OPTI ONAL
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11
}

-- ASN1ISTOP

BT-ProvideCapabilities field descriptions

bt-Modes
This field specifies the Bluetooth mode(s) supported by the target device. This is represented by a bit string, with a one
value at the bit position means the Bluetooth mode is supported; a zero value means not supported.

bt-MeasSupported
This field specifies the Bluetooth measurements supported by the target device. This is represented by a bit string, with a
one-value at the bit position means the particular measurement is supported; a zero-value means not supported. A zero-
value in all bit positions in the bit string means only the basic Bluetooth positioning method is supported by the target device
which is reporting of the Bluetooth beacon identity. The following bits are assigned for the indicated measurements.

- rssi:  Bluetooth beacon signal strength at the target device.

- aod: Bluetooth beacon AoD at the target device.

idleStateForMeasurements
This field, if present, indicates that the target device requires idle state to perform BT measurements.

periodicalReportingSupported

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one value at the bit position means periodicalReporting for the positioning mode is
supported; a zero value means not supported. If this field is absent, the location server may assume that the target device
does not support periodicalReporting in CommonlEsRequestLocationInformation.

scheduledLocationRequestSupported

This field, if present, specifies the positioning modes for which the target device supports scheduled location requests — i.e.,
supports the IE ScheduledLocationTime in IE CommonlEsRequestLocationinformation — and the time base(s) supported for
the scheduled location time for each positioning mode. If this field is absent, the target device does not support scheduled
location requests.

bt-AoA
This field, if present, indicates that the target device supports Bluetooth AoA, where:
- request-only: Target device supports to provide its Bluetooth AoA transmission configuration to LMF upon request.
- suggestion: Target device supports obtaining a suggestion from LMF about device Bluetooth AoA transmission
configuration and device supports to provide its Bluetooth AoA transmission configuration based on the suggestion
back to LMF.

periodicReportingIntervalMsSupport

This field, if present, specified the supported minimum millisecond periodic reporting interval for location information per
positioning mode — i.e., supports the subfield reportingintervalMs of the IE PeriodicalReportingCriteriaExt in |IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic reporting.

6.5.7.5 Bluetooth Capability Information Request

- BT-RequestCapabilities

The |E BT-RequestCapabilitiesis used by the location server to request Bluetooth positioning capabilities from atarget
device.

-- ASNLISTART

BT- Request Capabi | i ti es-r13 ::= SEQUENCE {
}

-- ASNISTOP

6.5.7.6 BT Error Elements

- BT-Error

The |E BT-Error isused by the location server or target device to provide error reasons for Bluetooth positioning to the
target device or location server, respectively.

-- ASNISTART

BT-Error-r13 ::= CHO CE {
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| ocat i onServer Er r or Causes-r 13 BT- Locat i onSer ver Err or Causes-r 13,
t ar get Devi ceError Causes-r 13 BT- Tar get Devi ceErr or Causes-r 13,

}

-- ASN1ISTOP

— BT-LocationServerErrorCauses

The |E BT-LocationServerErrorCauses is used by the location server to provide error reasons for Bluetooth positioning
to the target device.

- - ASNISTART
BT- Locat i onSer ver Error Causes-r 13 :: = SEQUENCE {
cause-r13 ENUMERATED {undefined, ...,

assi st anceDat aNot Suppor t edBySer ver - v1810,
assi st anceDat aSuppor t edBut Current | yNot Avai | abl eBySer ver -v1810,
not Al | request edAssi st anceDat aAvai | abl eBySer ver-v1810
b

}

-- ASNISTOP

- BT-TargetDeviceErrorCauses

The |E BT-TargetDeviceErrorCausesis used by the target device to provide error reasons for Bluetooth positioning to
the location server.

-- ASNLISTART
BT- Tar get Devi ceError Causes-r13 ::= SEQUENCE {
cause-r13 ENUMERATED { undef i ned,
request edMeasur enent sNot Avai | abl e,
not Al | request edMeasur enent sPossi bl e,
aSSI st anceDat aM ssi ng-v1810
bt - Beacon- r ssi Measur ement Not Possi bl e-r 13 NULL OPTI ONAL,
}
-- ASNLISTOP
BT-TargetDeviceErrorCauses field descriptions
cause

This field provides a Bluetooth specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested Bluetooth measurements (but may be able to provide some
measurements). In this case, the target device should include bt-Beacon-rssiMeasurementNotPossible field.

6.5.7.7 Bluetooth Assistance Data

- BT-ProvideAssistanceData

The |E BT-ProvideAssistanceData is used by the location server to provide assistance data to enable UE-based and UE-
assisted AoD positioning. It may also be used to provide Bluetooth positioning specific error reasons.

-- ASNLSTART
BT- Provi deAssi st anceDat a-r 18 :: = SEQUENCE {
bt - Beaconl nfo-r 18 BT- Beaconl nf o-r 18,

bt-Error-r18 BT-Error-r13 OPTI ONAL, -- Need ON
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-- ASNISTOP

BT-ProvideAssistanceData field descriptions

bt-BeaconlInfo
This field provides data for aset of Bluetooth beacons.

bt-Error
This field provides error information and may be included when a Provide Assistance Data is sent in response to a
Request Assistance Data.

6.5.7.8 Bluetooth Assistance Data Elements

— BT-BeaconInfo

The |E BT-Beaconinfo is used by the location server to provide Bluetooth beacon information for one set of Bluetooth
beacons.

-- ASNLISTART
BT- Beaconl nfo-r 18 ::= SEQUENCE {
ref erencePoi nt-r18 Ref er encePoi nt -r 16,
bt - Beaconl nf oLi st-r 18 SEQUENCE ( SI ZE (1..maxBT- BeaconAD-r18)) OF
BT- Beaconl nf oEl enent -r 18,
}
BT- Beaconl nf oEl ement - r 18 :: = SEQUENCE {
bt - Addr-r 18 BI T STRING (S| ZE (48)),
bt - BeaconLocati on-r 18 Rel ati veLocati on-r 16 OPTI ONAL, -- Need OP
bt - LCS- GCS- Tr ansl at i onPar anet er-r 18 LCS- GCS- Tr ansl at i onPar anet er-r 16
CPTI ONAL, -- Cond Not SameAsPrevl
bt - ant ArrayConfi g-r18 BT- Ant ArrayConfig-r18  OPTI ONAL, -- Cond Not SanmeAsPrev2
bt - ant El ement Li st-r 18 SEQUENCE (S| ZE (2..nmaxBT-BeaconAntElt-r18)) OF
BT- Ant El enent -r 18 OPTI ONAL, -- Cond Not SanmeAsPrev3
bt - ant Swi t chi ngPattern-r18 SEQUENCE (S| ZE (2. . maxBT- BeaconAntElt-r18)) OF
BT- Ant Swi t chEl enent -r 18 OPTI ONAL, -- Cond Not SanmeAsPrev4
bt - AoD- Tr ansnConfi g-r 18 BT- AoD- Tr ansnConf i g-r 18 OPTI ONAL, -- Cond Not SanmeAsPrev5
}
BT- Ant ArrayConfig-r18 ::= CHO CE {
bt - Uni f or mLi near Array-r 18 BT- Uni f or nLi near Array-r 18,
bt - Uni f or mRect angul ar Array-r 18 BT- Uni f or mRect angul ar Array-r 18,
bt - Uni fornCircul arArray-r18 BT- Uni fornCi rcul ar Array-r 18,
bt - Generi cArray-r18 BT- Generi cArray-r 18
}
BT- Ant El enent -r 18 :: = SEQUENCE {
pol ari zati on-r18 ENUMERATED {m45, zero, p45, p90, circ},
}
BT- Ant Swi t chEl enent -r 18 :: = SEQUENCE {
ant El emrent | ndexShort-r18 | NTEGER (1..16),
ant El ement | ndexCf f set -r 18 ENUMERATED {016, 032, 048, 064} OPTI ONAL, -- Need OP
}
BT- AoD- TransnConf i g-r18 ::= SEQUENCE {
pri maryAdvl nterval -r18 I NTEGER (32..16777),
secondAdvl nterval -r 18 | NTEGER (6. .65535),
cte-Length-r18 | NTEGER (2. .20),
cte-Count-r18 I NTEGER (1..16),
cte- Type2us-r18 ENUMERATED { true } OPTI ONAL, -- Need OP
t x- PHY- M2-1 18 ENUMERATED { true } OPTI ONAL, -- Need OP
}
-- ASNISTOP
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Conditional presence Explanation

NotSameAsPrevl The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise
if not present, the bt-LCS-GCS-TranslationParameter of this element is the same as the
bt-L CS-GCS-TranslationParameter of the previous element in the bt-BeaconlInfoList list.

NotSameAsPrev2 The field is mandatory present in the first element of the bt-BeaconinfoList list; otherwise
if not present, the bt-antArrayConfig of this element is the same as the bt-antArrayConfig
of the previous element in the bt-BeaconlInfoList list.

NotSameAsPrev3 The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise
if not present, the bt-antElementList of this element is the same as the bt-antElementList
of the previous element in the bt-BeaconInfoList list.

NotSameAsPrev4 The field is mandatory present in the first element of the bt-BeaconinfoList list; otherwise
if not present, the bt-antSwitchingPattern of this element is the same as the bt-
antSwitchingPattern of the previous element in the bt-BeaconInfoList list.

NotSameAsPrevs The field is mandatory present in the first element of the bt-BeaconInfoList list; otherwise
if not present, the bt-AoDTransmConfig of this element is the same as the bt-
AoDTransmConfig of the previous element in the bt-BeaconlInfoList list.

BT-Beaconinfo field descriptions

bt-Addr
This field specifies the Bluetooth public address of the Bluetooth beacon [53].

referencePoint
This field specifies the reference point used to define the locations of the set of Bluetooth beacons.

bt-BeaconLocation
This field provides the location of the Bluetooth beacon relative to the referencePoint location. If this field is absent the
Bluetooth beacon location coincides with the referencePoint location.

bt-LCS-GCS-TranslationParameter
This field provides the angles a (bearing angle), B (downtilt angle) and y (slant angle) for the translation of a Local
Coordinate System (LCS) to a Global Coordinate System (GCS) as defined in TR 38.901 [44].

polarization
This field specifies the antenna element polarization in degrees relative the positive y-axis, where m45, zero, p45, p90
represents -45, zero, 45 and 90 degrees respectively towards the z-axis, and circ represents circular polarization.

bt-AoD-TransmConfig
This field specifies Bluetooth beacon AoD transmission configuration in terms of advertising periodicities and CTE
configuration to support the device to configure its scan windows and intervals.

primaryAdvinterval
This field specifies the Bluetooth primary advertisement channel periodicity used by the Bluetooth beacon, scaling
factor 0.625 ms [53].

secondAdvinterval
This field specifies the Bluetooth periodic advertising interval on secondary advertisement channels used by the
Bluetooth beacon, scaling factor 0.625 ms [53].

cte-Length
This field specifies the configured CTE length to be used by the beacon in number of 8 ps segments.

cte-Count
This field specifies the number of Bluetooth packets that include a CTE that are transmitted each periodic advertising
event.

cte-Type2us
This field, if present, indicates that 2 ps antenna switching slot duration is used by the beacon, otherwise 1 ps antenna
switching slot duration is used.

tx-PHY-M2
This field, if present, indicates that Bluetooth TX PHY 2 Megasymbols/s is used by the beacon, otherwise Bluetooth
TX PHY 1 Megasymbols/s is used.

bt-antSwitchingPattern

This field specifies the Bluetooth antenna switching pattern as a list of indices, where each index is the order value of
a specific antenna element in the bt-antElementList-r18 attribute of the IE BT-BeaconInfoElement-r18 — first element
in the list corresponds to index 1 and so on. If the antenna switching pattern is shorter than the number of available
sample slots, then the antenna switching patterns continues from the beginning of the bt-antSwitchingPattern-r18. If
antenna switching pattern is longer than the number of available sample slots, then the elements in bt-
antSwitchingPattern-r18 are discarded. If this field is not present, the target device can assume an antenna switching
pattern with the configured antenna element in the same order as in the bt-antElementList-r18.

antElementindexShort
This field specifies short part of the antenna element index.

antElementindexOffset
This field specifies offset of the antenna element index, where 016, 032, 048 and 064 respresents 16, 32, 48 and 64
respectively to offset the short part of the antenna element index. If not present, the offset is zero.
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- BT-UniformLinearArray

The |E BT-UniformLinearArray is used by the location server to define alinear antenna array as a formula based on the
antenna element index.

-- ASNLISTART

BT- Uni f or mLi near Array-r 18 ::= SEQUENCE {
bt - NoEl enent s-r 18 | NTEGER (2. . nexBT- BeaconAnt El t -r 18),
bt-InterEl ement Di st-r18 | NTEGER ( 30. . 130)

}

-- ASNISTOP

BT-UniformLinearArray field descriptions

bt-NoElements
This field specifies the number of antenna elements in the linear antenna array. It is the same as the number of
antenna elements in the bt-antElementList-r18 of the IE BT-BeaconInfoElement-r18.

bt-InterElementDist
This field specifies the distance between to adjacent elements in the uniform linear antenna array between ¥4 and just
above 1 wavelength. Scale factor 1mm.

The antenna element locations of the antenna array are defined along the y-axis from the reference point. The
coordinates of the elements are x=0, z=0 and y = (index-1)* bt-InterElementDist-r 18, where index is the order value of a
specific antenna element in the bt-antElementList-r18 attribute of the |E BT-BeaconlnfoElement-r18 —first element in
the list correspondsto index 1 and so on.

- BT-UniformRectangularArray

The |E BT-UniformRectangularArray is used by the location server to define arectangular antenna array as aformula
based on the antenna element index.

-- ASN1START

BT- Uni f or nRect angul ar Array-r 18 ::= SEQUENCE {
bt - NoEl ement sY-r 18 | NTEGER (1..naxBT- BeaconAnt El t-r18),
bt - NoEl ement sZ-r 18 | NTEGER (1..naxBT- BeaconAnt El t-r18),
bt-1nterEl ement Di st Y-r18 | NTEGER ( 30..135),
bt-1nterEl ement Di st Z-r18 | NTEGER ( 30. . 135)

}

-- ASN1ISTOP

BT-UniformRectangularArray field descriptions

bt-NoElementsY

This field specifies the number of antenna elements in the L-shaped antenna array along the y-axis. The product bt-
ElementDeltaY* bt-ElementDeltaZ is the same as the number of antenna elements in the bt-antElementList-r18 of the
IE BT-BeaconInfoElement-r18.

bt-NoElementsZ
This field specifies the number of antenna elements in the linear antenna array along the z-axis.

bt-InterElementDistY
This field specifies the distance between to adjacent elements in the uniform rectangular antenna array along the y-
axis.

bt-InterElementDistZ
This field specifies the distance between to adjacent elements in the uniform rectangular antenna array along the z-
axis.

The antenna element locations of the uniform rectangular antenna array are defined row by row along the y-axis with an
increasing offset in the z-direction for each row from the reference point. The coordinates of the elements of the

- first row are x=0, z=0 and y = (index-1)* bt-Inter ElementDistY-r18, for index 1 to bt-NoElementsY

- second row are x=0, z = bt-Inter ElementDistZ and y = (index-bt-NoElementsY-1)* bt-I nter ElementDistY-r18, for
index (bt-NoElementsY+1) to 2* bt-NoElementsY
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- row N are x=0, z= (N-1)*bt-InterElementDistZ and y = (index-(N-1)* bt-NoElementsY-1)* bt-Inter ElementDistY-
r18, for index ((N-1)*bt-NoElementsY+ 1) to N*bt-NoElementsY, where N = 1 to bt-NoElementsZ.

- BT-UniformCircularArray

The |E BT-UniformCircularArray is used by the location server to define a uniform circular antenna array as aformula
based on the antenna element index.

-- ASNLISTART

BT- Uni fornCircul arArray-r18 ::= SEQUENCE {
bt - NoEl enent s-r 18 | NTEGER (2. . nexBT- BeaconAnt El t -r 18),
bt-InterEl enentDi st-ri18 I NTEGER (/30. . 130)

}

-- ASNISTOP

BT-UniformCircularArray field descriptions

bt-NoElements
This field specifies the number of antenna elements in the circular antenna array. It is the same as the number of
antenna elements in the bt-antElementList-r18 of the IE BT-BeaconInfoElement-r18

bt-InterElementDist
This field specifies the distance between to adjacent elements in the uniform circular antenna array between ¥4 and
just above 1 wavelengths. Scale factor 1mm.

The antenna element locations of the antenna array are defined along a circle with the reference point as center. The
coordinates of the elements are:

- x=0
- y=Dbt-Radius* cos(2*p*(index-1)/ bt-NoElements-r18)
- z=Dbt-Radius* sin(2*p*(index-1)/ bt-NoElements-r18)

where index is the order value of a specific antenna element in the bt-antElementList-r18 attribute of the IE BT-
BeaconInfoElement-r18 — first element in the list correspondsto index 1 and so on, and

bt-Radius = bt-1nter ElementDist-r 18/(2* sin(r / bt-NoElements-r18))

- BT-GenericArray

The |E BT-GenericArray is used by the location server to define a generic antenna array as alist of offset locations for
each antenna element, where each ordered entry in BT-GenericArray-r18 is associated to the same ordered entry in the
bt-antElementList-r18 attribute of the |E BT-Beaconl nfoElement-r18.

-- ASNLISTART
BT- Generi cArray-r18 ::= SEQUENCE (S| ZE (2..naxBT-BeaconAntElt-r18)) OF BT- ULA- Generi cAnt El enent -r 18
BT- ULA- Generi cAnt El enent-r 18 ::= SEQUENCE {
del taY-r18 | NTEGER (- 135. . 135) OPTI ONAL, -- Need OP
del taX-r18 | NTEGER (- 135. . 135) OPTI ONAL, -- Need OP
del taz-r18 | NTEGER (- 135. . 135) OPTI ONAL -- Need OP
}
-- ASN1ISTOP
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BT-GenericArray field descriptions

deltaX, deltaY, deltaZ
This field specifies the antenna element location offset in X, Y, Z directions respectively. If not present, the delta is
zero. Scale factor Imm.

6.5.7.9 Bluetooth Assistance Data Request

- BT-RequestAssistanceData

The |E BT-RequestAssistanceData is used by the target device to request BT assistance data from alocation server.

-- ASNLISTART
BT- Request Assi st anceDat a-r 18 :: = SEQUENCE {
request edAD-r 18 Bl T STRI NG {
beacon- | ocati on (0),
beacon- ant Confi g (1),
beacon-transnConfig (2) } (SIZE (1..8)),
}
-- ASNLISTOP
BT-RequestAssistanceData field descriptions
requestedAD

This field specifies the Bluetooth assistance data requested. This is represented by a bit string, with a one-value at the
bit position means the particular assistance data is requested; a zero-value means not requested. The following
assistance data types are included:
- beacon-location: Bluetooth beacon location information
- beacon-antConfig: Bluetooth beacon antenna orientation, array configuration information and antenna
switching pattern for AoD estimation
- beacon-transmConfig: Bluetooth beacon advertisement and CTE configuration information

6.5.8 NR UL Positioning
6.5.8.1 NR UL Capability Information

- NR-UL-ProvideCapabilities

The |E NR-UL-ProvideCapabilitiesis used by the target device to indicate its capability to support UL SRS for
positioning and to provideits UL SRS for positioning capabilities to the location server.

-- ASNLISTART
NR- UL- Provi deCapabi | iti es-r16 ::= SEQUENCE {
nr- UL- SRS- Capabi | ity-r16 NR- UL- SRS- Capabi i ty-r16,
Ll . .
nr - UE- TEG Capabi | ity-r17 NR- UE- TEG- Capabi i ty-r17 OPTI ONAL
11
-- ASNISTOP

NR-UL-ProvideCapabilities field descriptions

nr-UE-TEG-Capability
Indicates the UE TEG capability.
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6.5.8.2 NR UL Capability Information Request

- NR-UL-RequestCapabilities

The |E NR-UL-RequestCapabilitiesis used by the location server to request the capability of the target deviceto
support UL SRS for positioning and to request UL SRS for positioning capabilities from a target device.

- - ASNISTART

NR- UL- Request Capabi | i ties-r16 ::= SEQUENCE {
}

-- ASN1ISTOP

6.5.9 NR E-CID Positioning

This clause defines the information elements for NR E-CID positioning (TS 38.305 [40]).
6.5.9.1 NR E-CID Location Information

- NR-ECID-ProvideLocationInformation

The IE NR-ECID-ProvidelLocationlnformation is used by the target device to provide NR E-CID location
measurements to the location server. It may aso be used to provide NR E-CID positioning specific error reason.

-- ASNLISTART
NR- ECI D- Pr ovi deLocat i onl nf or mati on-r16 ::= SEQUENCE {
nr - ECl D- Si gnal Measur enment | nf or mati on-r 16 NR- ECI D- Si gnal Measur enent | nf or nat i on-r 16 OPTI ONAL,
nr-ECID-Error-r16 NR-ECI D-Error-r16 OPTI ONAL,
}
-- ASNLISTOP
6.5.9.2 NR E-CID Location Information Elements

- NR-ECID-SignalMeasurementinformation

The |E NR-ECID-SgnalMeasurementlnformation is used by the target device to provide NR E-CID measurements to
the location server.

-- ASNLISTART
NR- ECI D- Si gnal Measur enent | nf ormati on-r16 ::= SEQUENCE {
nr-Pri maryCel | Measur edResul t s-r 16 NR- Measur edResul t sEl enent -r 16,
nr - Measur edResul t sLi st-r16 NR- Measur edResul t sLi st-r 16 OPTI ONAL,
}
NR- Measur edResul t sLi st-r16 ::= SEQUENCE (S| ZE(1..32)) OF NR-MeasuredResul t sl enent -r 16
NR- Measur edResul t sEl enent-r 16 ::= SEQUENCE {
nr- PhysCel | | D-r 16 NR- PhysCel | I D-r 186,
nr- ARFCN-r 16 CHO CE {
ssh- ARFCN-r 16 ARFCN- Val ueNR-r 15,
csi - RS- poi nt A-r 16 ARFCN- Val ueNR-r 15
b,
nr-Cel |l d obal |l D-r16 NCA -r 15 OPTI ONAL,
syst enfr ameNumber - r 16 BI T STRING (SI ZE (10)) OPTI ONAL,
resul tsSSB-Cel | -r 16 MeasQuantityResul ts-r16 OPTI ONAL,
resul tsCSl-RS-Cel | -r16 MeasQuantityResul ts-r 16 OPTI ONAL,
resul t sSSB- | ndexes-r 16 Resul t sPer SSB- | ndexLi st-r 16 OPTI ONAL,
resul t sCSl - RS- | ndexes-r 16 Resul t sPer CSI - RS- | ndexLi st-r 16 OPTI ONAL,
}
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MeasQuantityResul ts-r16 ::= SEQUENCE {
nr- RSRP-r 16 I NTEGER (0. .127) OPTI ONAL,
nr-RSRQ r 16 I NTEGER (0. .127) OPTI ONAL
}
Resul t sPer SSB- | ndexLi st-r16::= SEQUENCE (Sl ZE (1..64)) OF ResultsPer SSB-| ndex-r 16
Resul t sPer SSB- | ndex-r 16 ::= SEQUENCE {
ssb-1 ndex-r 16 I NTEGER (0. .63),
ssh- Resul ts-r16 MeasQuantityResul ts-r 16
}
Resul t sPer CS| - RS- | ndexLi st-r16::= SEQUENCE (S| ZE (1..64)) OF ResultsPerCS|-RS-|ndex-r16
Resul t sPer CSl - RS- | ndex-r 16 ::= SEQUENCE {
csi - RS- I ndex-r16 | NTEGER (0. .95),
csi-RS-Resul ts-r16 MeasQuant it yResul t s-r 16
}
-- ASNISTOP

NR-ECID-SignalMeasurementinformation field descriptions

nr-PrimaryCellMeasuredResults
This field contains the NR E-CID measurements for the primary cell.

nr-MeasuredResultsList
This field contains the NR E-CID measurements for up to 32 neighbour cells.

nr-PhysCelllD
This field specifies the NR physical cell identity of the measured cell.

nr-ARFCN
This field specifies the ARFCN of the first RE of SSB's RB#10 or the point A of CSI-RS.

nr-CellGloballD
This field specifies the NR cell global ID of the measured cell. The target device shall provide this field if it was able to
determine the NCGI of the measured cell at the time of measurement.

systemFrameNumber

This field specifies the system frame number of the measured cell during which the measurements have been
performed. The target device shall include this field if it was able to determine the SFN of the cell at the time of
measurement.

resultsSSB-Cell
This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement
aggregated at cell level, as defined in TS 38.331 [35].

resultsCSI-RS-Cell
This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) measurement
aggregated at cell level, as defined in TS 38.331 [35].

resultsSSB-Indexes
This field specifies the SS reference signal received power (SS-RSRP) and quality (SS-RSRQ) measurement per SSB
resource, as defined in TS 38.331 [35].

resultsCSI-RS-Indexes
This field specifies the CSI-RS reference signal received power (CSI-RSRP) and quality (CSI-RSRQ) per CSI-RS
resource, as defined in TS 38.331 [35].

nr-RSRP
This field specifies the integer value for RSRP measurements according to Table 10.1.6.1-1 in TS 38.133 [46].

nr-RSRQ
This field specifies the integer value for RSRQ measurements accordng to Table 10.1.11.1-1 in TS 38.133 [46].

6.5.9.3 NR E-CID Location Information Request

— NR-ECID-RequestLocationInformation

The |E NR-ECI D-RequestLocationlnformation is used by the location server to request NR E-CID location
measurements from a target device.

-- ASNLISTART
NR- ECl D- Request Locat i onl nformati on-r 16 ::= SEQUENCE {
request edMeasur enent s-r 16 BI T STRI NG { ssrsrpReq (0),
ssrsrgReq (1),
csirsrpReq (2),
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}

csirsrgReq (3)} (SIzZE(1..8)),

-- ASNISTOP

NR-ECID-RequestLocationIinformation field descriptions

requestedMeasurements
This field specifies the NR E-CID measurements requested. This is represented by a bit string, with a one-value at the
bit position means the particular measurement is requested; a zero-value means not requested.

6.5.9.4 NR E-CID Capability Information

NR-ECID-ProvideCapabilities

The IE NR-ECID-ProvideCapabilitiesis used by the target device to indicate its capability to support NR E-CID and to
provide its NR E-CID positioning capabilities to the location server.

-- ASNLISTART
NR- ECl D- Provi deCapabi l i ties-r16 ::= SEQUENCE {
nr - ECl D- MeasSupport ed-r 16 BI T STRI NG { SSrsrpSup (0),
ssrsrqSup (1),
csi rsrpSup (2),
csirsrqgSup (3)} (SIzZE(1..8)),
peri odi cal Reporting-r16 ENUMERATED { supported } OPTI ONAL,
triggeredReporting-r16 ENUMERATED { supported } OPTI ONAL,
[
t en- ms- uni t - ResponseTi ne-r 17 ENUMERATED { supported } CPTI ONAL,
schedul edLocat i onRequest Supported-r17
Schedul edLocati onTi meSupport-ri17 OPTI ONAL
11,
[[ periodi cReportinglnterval MsSupport-r18 Peri odi cReporti ngl nt er val MsSupport-r18 OPTI ONAL
11
}
-- ASN1ISTOP

NR-ECID-ProvideCapabilities field descriptions

nr-ECID-MeasSupported:
Indicates the supported NR ECID measurements:
- ssrsrpSup indicates the UE supports SSB based cell/beam specific RSRP measurement;
- ssrsrqSup indicates the UE supports SSB based cell/beam specific RSRQ measurement;
- csirsrpSup indicates the UE supports CSI-RS based cell/lbeam specific RSRP measurement;
- csirsrgSup indicates the UE supports CSI-RS based cell/lbeam specific RSRQ measurement.

ten-ms-unit-ResponseTime
This field, if present, indicates that the target device supports the enumerated value ‘ten-milli-seconds' in the IE
ResponseTime in IE CommonlEsRequestLocationinformation.

scheduledLocationRequestSupported

This field, if present, indicates that the target device supports scheduled location requests — i.e., supports the |E
ScheduledLocationTime in IE CommonlEsRequestLocationinformation — and the time base(s) supported for the
scheduled location time.

periodicReportingIntervalMsSupport

This field, if present, indicates that the target device supports millisecond periodic reporting intervals for location
information — i.e., supports the subfield reportinglntervalMs of the IE PeriodicalReportingCriteriaExt in IE
CommonlEsRequestLocationIinformation — and the minimum millisecond report interval supported for the periodic
reporting.
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6.5.9.5 NR E-CID Capability Information Request

- NR-ECID-RequestCapabilities

The |E NR-ECI D-RequestCapabilities is used by the location server to request the capability of the target device to
support NR E-CID and to request NR E-CID positioning capabilities from atarget device.

-- ASNLISTART

NR- ECl D- Request Capabi l i ties-r16 ::= SEQUENCE {
. Ce

-- ASNLISTOP

6.5.9.6 NR E-CID Error Elements

— NR-ECID-Error

The |IE NR-ECID-Error is used by the location server or target device to provide NR E-CID error reasons to the target
device or location server, respectively.

-- ASNLISTART

NR-ECI D-Error-r16 ::= CHO CE {
| ocati onSer ver Err or Causes-r 16 NR- ECI D- Locat i onSer ver Err or Causes-r 16,
t ar get Devi ceError Causes-r 16 NR- ECI D- Tar get Devi ceErr or Causes-r 16,

}

-- ASN1ISTOP

— NR-ECID-LocationServerErrorCauses

The |E NR-ECID-LocationServerErrorCauses is used by the location server to provide NR E-CID error reasons to the
target device.

-- ASNLISTART
NR- ECI D- Locat i onSer ver Err or Causes-r 16 ::= SEQUENCE {
cause-r 16 ENUMERATED { undef i ned,
Y Ce
}
-- ASNLISTOP

- NR-ECID-TargetDeviceErrorCauses

The |IE NR-ECID-TargetDeviceErrorCauses is used by the target device to provide NR E-CID error reasonsto the
location server.

-- ASNLISTART
NR- ECI D- Tar get Devi ceEr r or Causes-r 16 :: = SEQUENCE {
cause-r16 ENUMERATED { undef i ned,
request edMeasur enent Not Avai | abl e,
not Al | request edMeasur enent sPossi bl e,
1
ss- RSRPMeasur enrent Not Possi bl e-r 16 NULL OPTI ONAL,
ss- RSRQweasur enent Not Possi bl e-r 16 NULL OPTI ONAL,
csi - RSRPMeasur ermrent Not Possi bl e-r 16 NULL OPTI ONAL,

csi - RSRQwveasur enent Not Possi bl e-r 16 NULL OPTI ONAL,
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[l

renot eUE- | ndi cati on-r18 ENUMERATED {t rue} OPTI ONAL -- Cond NR
1]
-- ASNLSTCP
Conditional presence Explanation
NR This field is optionally present, need OR, for NR access. Otherwise it is not present.

NR-ECID-TargetDeviceErrorCauses field descriptions

cause
This field provides a NR E-CID specific error cause. If the cause value is 'notAllRequestedMeasurementsPossible’, the
target device was not able to provide all requested NR E-CID measurements (but may be able to provide some
measurements). In this case, the target device should include any of the ss-RSRPMeasurementNotPossible, ss-
RSRQMeasurementNotPossible, csi-RSRPMeasurementNotPossible, or csi-RSRQMeasurementNotPossible fields,
as applicable.

remoteUE-Indication
This field indicates whether the target device in NR access is configured as a L2 U2N Remote UE.

6.5.10 NR DL-TDOA Positioning

This clause defines the information elements for NR downlink TDOA positioning (TS 38.305 [40]).
6.5.10.1 NR DL-TDOA Assistance Data

— NR-DL-TDOA-ProvideAssistanceData

The |IE NR-DL-TDOA-ProvideAssistanceData is used by the location server to provide assistance data to enable
UE-assisted and UE-based NR DL-TDOA. It may also be used to provide NR DL-TDOA positioning specific error
reason.

-- ASNISTART

NR- DL- TDOA- Pr ovi deAssi st anceDat a-r 16 :: = SEQUENCE {
nr - DL- PRS- Assi st anceDat a-r 16 NR- DL- PRS- Assi st anceDat a-r 16 OPTI ONAL, -- Need ON
nr- Sel ect edDL- PRS- | ndexLi st-r 16 NR- Sel ect edDL- PRS- | ndexLi st-r16 OPTI ONAL, -- Need ON

nr- Posi ti onCal cul ati onAssi st ance-r 16
NR- Posi ti onCal cul ati onAssi st ance-r 16
OPTI ONAL, -- Cond UEB
nr-DL- TDOA-Error-r 16 NR- DL- TDOA- Error-r 16 COPTI ONAL, -- Need ON
[
nr - On- Demand- DL- PRS- Confi gurati ons-r17
NR- On- Demand- DL- PRS- Confi gurati ons-r17
OPTI ONAL, -- Need ON
nr - On- Demand- DL- PRS- Conf i gur at i ons- Sel ect ed- | ndexLi st-r17
NR- On- Demand- DL- PRS- Conf i gur at i ons- Sel ect ed- | ndexLi st-r17

OPTI ONAL, -- Need ON
assi stanceDat aVal i dityArea-r17 Areal D CellList-r17 OPTI ONAL -- Need ON
i
nr- Peri odi cAssi st Data-r 18 NR- Per i odi cAssi st Dat a-r 18 CPTI ONAL -- Cond CtrTrans
11
}
-- ASNLSTCP
Conditional presence Explanation
UEB The field is optionally present, need ON, for UE based NR DL-TDOA, otherwise it is not
present.
CtrTrans The field is mandatory present in the control transaction of a periodic assistance data
delivery session as described in clauses 5.2.1a and 5.2.2a, for UE based NR DL-TDOA.
Otherwise it is not present.
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NR-DL-TDOA-ProvideAssistanceData field descriptions

nr-DL-PRS-AssistanceData

This field specifies the assistance data reference and neighbour TRPs and provides the DL-PRS configuration for the
TRPs.

Note, if this field is absent but the nr-SelectedDL-PRS-IndexList field is present, the nr-DL-PRS-AssistanceData may
be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-DL-AoD-ProvideAssistanceData.

nr-SelectedDL-PRS-IndexList
This field specifies the DL-PRS Resources which are applicable for this NR-DL-TDOA-ProvideAssistanceData
message.

nr-PositionCalculationAssistance
This field provides position calculation assistance data for UE-based mode.

nr-DL-TDOA-Error
This field provides DL-TDOA error reasons.

nr-On-Demand-DL-PRS-Configurations
This field provides a set of available DL-PRS configurations which can be requested by the target device on-demand.

NOTE 1: Void

NOTE 2: If this field is absent but the nr-On-Demand-DL-PRS-Configurations-Selected-IndexList is present, the nr-
On-Demand-DL-PRS-Configurations may be provided in IE NR-Multi-RTT-ProvideAssistanceData or NR-
DL-AoD-ProvideAssistanceData.

nr-On-Demand-DL-PRS-Configurations-Selected-IndexList
This field specifies the selected available on-demand DL-PRS configurations which are applicable for this NR-DL-
TDOA-ProvideAssistanceData message.

assistanceDataValidityArea
This field specifies the network area for which this NR-DL-TDOA-ProvideAssistanceData is valid.

nr-PeriodicAssistData
This field specifies the control parameters for a periodic assistance data delivery session (e.g., interval and duration)
for UE-based carrier phase positioning.

6.5.10.2 NR DL-TDOA Assistance Data Request

- NR-DL-TDOA-RequestAssistanceData

The |E NR-DL-TDOA-RequestAssistanceData is used by the target device to request assistance data from alocation
server.

-- ASNLISTART
NR- DL- TDOA- Request Assi st anceDat a-r 16 :: = SEQUENCE {
nr-PhysCel | | D-r 16 NR- PhysCel | I D-r 16 CPTI ONAL,
nr-AdType-r 16 BI T STRI NG { dl-prs (0),
posCalc (1) } (SIZE (1..8)),
[
nr - PosCal cAssi st anceRequest-r17 Bl T STRI NG { trpLoc (0),
beam nf o (1),
rtdlnfo (2),
| osNl osl nfo (3),
trpTEG Info (4),
nr-1ntegrityBounds-r18 (5),
prul nfo-r18 (6)
}  (SIZE (1..8)) OPTI ONAL,
nr - on- demand- DL- PRS- Request -r 17 NR- On- Dermand- DL- PRS- Request -r 17 OPTI ONAL,
nr - DL- PRS- Expect edAoD- or - AoA- Request -r 17
ENUMERATED { eAoD, eAoA } OPTI ONAL,
pr e- confi gur ed- Assi st anceDat aRequest -r 17
ENUMERATED { true } OPTI ONAL
i
nr - Peri odi cAssi st Dat aReq-r 18 NR- Per i odi cAssi st Dat aReq-r 18 OPTI ONAL, -- Cond
Per ADReq
nr-lntegrityAssistanceRequest-r18 BI T STRI NG {
servi cePar anet er s (0),
serviceAl ert (1),
ri skParaneters (2),

i ntegrityParaTRP- Loc (3),

i ntegrityParaBean nfo (4),
integrityParaRTD | nfo (5)

} (SIZE (1..8)) OPTI ONAL
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}
-- ASNISTOP
Conditional presence Explanation
PerADReq This field is mandatory present if the target device requests periodic NR assistance data
delivery. This field may only be included if ‘prulnfo’ bit in
nr-PosCalcAssistanceRequest is set to '1".
NR-DL-TDOA-RequestAssistanceData field descriptions
nr-PhysCelllD

This field specifies the NR physical cell identity of the current primary cell of the target device.

nr-AdType

This field indicates the requested assistance data. dl-prs means requested assistance data is nr-DL-PRS-
AssistanceData, posCalc means requested assistance data is nr-PositionCalculationAssistance for UE based
positioning.

nr-PosCalcAssistanceRequest
This field indicates the Position Calculation Assistance Data requested. This is represented by a bit string, with a
one-value at the bit position means the particular assistance data is requested; a zero-value means not requested.

- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is requested or
not;

- bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is requested or
not;

- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is requested or not;

- bit 3 indicates whether the field nr-DL-PRS-Expected-LOS-NLOS-Assistance in IE NR-
PositionCalculationAssistance is requested or not;

- bit 4 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is requested
or not;

- bit 5 together with bit O indicates whether the fields nr-IntegrityTRP-LocationBounds, nr-IntegrityDL-PRS-
ResourceSetARP-LocationBounds, nr-IntegrityDL-PRS-ResourceARP-LocationBounds in IE NR-TRP-
Locationinfo are requested or not; bit 5 together with bit 1 indicates whether the field nr-
IntegrityBeamInfoBounds in IE NR-DL-PRS-Beaminfo is requested or not; bit 5 together with the bit 2 indicates
whether the field nr-IntegrityRTD-InfoBounds in IE NR-RTD-Info is requested or not;

- bit 6 indicates whether the field nr-PRU-DL-Info in IE NR-PositionCalculationAssistance is requested or not.

This field may only be present if the 'posCalc' bit in nr-AdType is set to value '1".

nr-on-demand-DL-PRS-Request
This field indicates the on-demand DL-PRS requested for DL-TDOA. This field may be included when the dl-prs bit in
nr-AdType is set to value '1".

nr-DL-PRS-ExpectedAoD-or-AocA-Request

This field, if present, indicates that the IE NR-DL-PRS-ExpectedAoD-or-AoA in NR-DL-PRS-AssistanceData is
requested. Enumerated value 'eAoD' indicates that expected AoD information is requested; value 'eAoA' indicates that
expected AoA information is requested.

This field may only be present if the 'dl-prs' bit in nr-AdType is set to value '1'.

pre-configured-AssistanceDataRequest
This field, if present, indicates that the target device requests pre-configured assistance data with area validity.

nr-PeriodicAssistDataReq
This field indicates the control parameters for a periodic assistance data delivery session (e.g., interval and duration)
for UE-based carrier phase positioning.

nr-IntegrityAssistanceRequest
This field indicates the Integrity Assistance Data requested. This is represented by a bit string, with a one-value at the
bit position means the particular assistance data is requested; a zero-value means not requested.
- bit 0 indicates whether the field nr-IntegrityServiceParameters in IE NR-PositionCalculationAssistance is
requested or not;
- bit 1 indicates whether the field nr-IntegrityServiceAlert in IE NR-PositionCalculationAssistance is requested or
not;
- bit 2 indicates whether the field nr-IntegrityRiskParameters in IE NR-PositionCalculationAssistance is
requested or not;
- bit 3 indicates whether the field nr-IntegrityParametersTRP-LocationInfo in IE NR-
PositionCalculationAssistance is requested or not;
- bit 4 indicates whether the field nr-IntegrityParametersDL-PRS-Beaminfo in IE NR-
PositionCalculationAssistance is requested or not;
- bit 5 indicates whether the field nr-IntegrityParametersRTD-Info in IE NR-PositionCalculationAssistance is
requested or not.
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6.5.10.3 NR DL-TDOA Location Information

- NR-DL-TDOA-ProvideLocationIinformation

The |E NR-DL-TDOA-ProvidelL ocationlnformation is used by the target device to provide NR DL-TDOA location
measurements to the location server. It may also be used to provide NR DL-TDOA positioning specific error reason.

-- ASNLISTART
NR- DL- TDOA- Provi deLocati onl nf ormati on-r16 ::= SEQUENCE {

nr - DL- TDOA- Si gnal Measur enent | nf or mati on-r 16
NR- DL- TDOA- Si gnal Measur enent | nf or nat i on-r 16

OPTI ONAL,
nr-dl -t doa- Locati onl nformati on-r 16 NR- DL- TDQOA- Locat i onl nf ormati on-r 16
OPTI ONAL,

nr-DL- TDOA-Error-r16 NR- DL- TDOA- Error-r 16 OPTI ONAL,

[
nr - DL- TDOA- Si gnal Measur enent | nst ances-r 17
SEQUENCE (S| ZE (1..nmaxMeasl nstances-r17)) OF
NR- DL- TDOA- Si gnal Measur enent | nf or nat i on-r 16
OPTI ONAL, -- Cond bat chUEA
nr - DL- TDOA- Locat i onl nf or mat i onl nst ances-r 17
SEQUENCE (S| ZE (1..nmaxMeasl nstances-r17)) OF
NR- DL- TDOA- Locat i onl nf or nat i on-r 16

COPTI ONAL -- Cond bat chUEB
11
}
-- ASNLSTCP
Conditional presence Explanation
batchUEA The field is optionally present if the field nr-DL-TDOA-SignalMeasurementinformation is
absent; otherwise it is not present.
batchUEB The field is optionally present if the field nr-dl-tdoa-LocationIinformation is absent;
otherwise it is not present.

6.5.10.4 NR DL-TDOA Location Information Elements

- NR-DL-TDOA-SignalMeasurementinformation

The IE NR-DL-TDOA-S gnalMeasurementlnformation is used by the target device to provide NR DL-TDOA
measurements to the location server.

NOTE 1: The dI-PRS-Referencel nfo defines the "RSTD reference” TRP. The nr-RSTD's and nr-RSTD-ResultDiff's
in nr-DL-TDOA-MeasList are provided relative to the "RSTD reference” TRP.

NOTE 2: The"RSTD reference” TRP may or may not be the same as the "assistance data reference” TRP provided
by nr-DL-PRS-Referencelnfo in |[E NR-DL-PRS-AssistanceData.

NOTE 3: Thetarget device includes a value of zero for the nr-RSTD and nr-RSTD-ResultDiff of the "RSTD
reference” TRPin nr-DL-TDOA-MeasList.

-- ASNISTART
NR- DL- TDOA- Si gnal Measur enent | nformati on-r 16 ::= SEQUENCE {
dl - PRS- Ref er encel nf o-r 16 DL- PRS- |1 D- | nfo-r 16,
nr - DL- TDOA- MeasLi st-r 16 NR- DL- TDOA- MeasLi st -r 16,
[l
nr - UE- RXTEG- Ti mi ngEr r or Margi n-r 17 TEG Ti mi ngError Margi n-r 17 CPTI ONAL -- Cond UERXTEG
1]
}
NR- DL- TDOA- MeaslLi st-r16 ::= SEQUENCE (S| ZE(1..nrMaxTRPs-r16)) OF NR- DL- TDOA- MeasEl enent - r 16
NR- DL- TDOA- MeasEl enent -r 16 :: = SEQUENCE {
dl -PRS-1D-r16 | NTEGER (0. . 255),
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nr-PhysCel | 1 D-r 16 NR- PhysCel | I D-r 16 CPTI ONAL,
nr-Cel |l d obal | D-r 16 NCGE -r 15 OPTI ONAL,
nr- ARFCN-r 16 ARFCN- Val ueNR-r 15 OPTI ONAL,
nr- DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 OPTI ONAL,
nr- DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 OPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr- RSTD-r 16 CHO CE {

kO-r 16 | NTEGER (0. .1970049),
k1-r 16 | NTEGER (0. .985025),
k2-r16 I NTEGER (0. .492513),
k3-r 16 | NTEGER (0. .246257),
k4-r 16 | NTEGER (0. .123129),
k5-r 16 I NTEGER (0. .61565),
kM nus6-r 18 | NTEGER (0. .126083073),
kM nus5-r18 | NTEGER (0. .63041537),
kM nus4-r 18 I NTEGER (0. .31520769),
kM nus3-r18 I NTEGER (0. .15760385),
kM nus2-r18 | NTEGER (0. .7880193),
kM nus1-r18 | NTEGER (0. .3940097)
b
nr- Addi ti onal Pat hLi st-r 16 NR- Addi ti onal Pat hLi st-r 16 OPTI ONAL,
nr-TimngQual ity-r16 NR- Ti mi ngQual i ty-r 16,
nr - DL- PRS- RSRP- Resul t-r 16 | NTEGER (0. .126) OPTI ONAL,
nr - DL- TDOA- Addi ti onal Measur ement s-r 16
NR- DL- TDOA- Addi ti onal Measur ement s-r 16 OPTI ONAL,
[
nr- UE- Rx-TEG | D-r 17 | NTEGER (0. . maxNunOf RXTEGs- 1-r 17) OPTI ONAL,
nr - DL- PRS- Fi r st Pat hRSRP- Resul t -r17 | NTEGER (0. . 126) OPTI ONAL,
nr-1os-nlos-1ndicator-r17 CHO CE {
per TRP-r 17 LOS- NLOS- | ndi cator-r 17,
per Resour ce-r 17 LOS- NLOS- | ndi cator-r 17
} OPTI ONAL,
nr- Addi ti onal Pat hLi st Ext-r 17 NR- Addi t i onal Pat hLi st Ext-r 17 OPTI ONAL,
nr - DL- TDOA- Addi ti onal Measur enent sExt -r 17
NR- DL- TDOA- Addi ti onal Measur enent sExt -r 17 OPTI ONAL
11,
[l
nr - MeasBasedOnAggr egat edResour ces-r 18 ENUMERATED {true} OPTI ONAL,
nr - Aggr egat edDL- PRS- Resour cel nf o- Li st-r18 SEQUENCE (Sl ZE (2.. 3)) OF
NR- Aggr egat edDL- PRS- Resour cel nf o- El enent -r 18 OPTI ONAL,
nr- RSCPD-r 18 I NTEGER (0. .3599) OPTI ONAL,
nr - PhaseQual i ty-r18 NR- PhaseQual i ty-r 18 OPTI ONAL,

nr - RSCPD- AddMeasur enent Sanpl es-r 18

nr - Repor t DL- PRS- MeasBasedOnSi ngl eOr Mul t

SEQUENCE (S| ZE (1..nrNunf Sanpl es-1-r18 )) OF

NR- RSCPD- Addi t i onal Measur enent Sanpl esEl enent -r 18 OPTI ONAL,
i HopRx-r 18
ENUMERATED { si ngl eHop, nul ti pl eHop } OPTI ONAL

11
}

NR- DL- TDOA- Addi t i onal Measur enent s-r 16 :

NR- DL- TDOA- Addi t i onal Measur enent sExt-r 17 :

: = SEQUENCE (SIZE (1..3)) OF

NR- DL- TDOA- Addi ti onal Measur enent El enent -r 16

:= SEQUENCE (SI ZE (1..nmaxAddMeasTDOA-r17)) OF

NR- DL- TDOA- Addi t i onal Measur enent El enent -r 16

NR- DL- TDOA- Addi t i onal Measur enent El enent-r 16 ::= SEQUENCE {
nr - DL- PRS- Resour cel D-r 16 NR- DL- PRS- Resour cel D-r 16 COPTI ONAL,
nr - DL- PRS- Resour ceSet | D-r 16 NR- DL- PRS- Resour ceSet | D-r 16 CPTI ONAL,
nr-Ti meSt anp-r 16 NR- Ti neSt anp-r 16,
nr-RSTD-Resul tDi ff-r16 CHO CE {
kO-r16 | NTEGER (0. .8191),
k1-r16 | NTEGER (0. . 4095),
k2-r16 | NTEGER (0. . 2047),
k3-r16 | NTEGER (0. .1023),
k4-r16 I NTEGER (0. .511),
k5-r16 | NTEGER (0. . 255),
kM nus6-r18 | NTEGER (0. .524224),
kM nus5-r18 I NTEGER (0. .262112),
kM nus4-r 18 I NTEGER (0. .131056),
kM nus3-r18 | NTEGER (0. .65528),
kM nus2-r18 | NTEGER (0. .32764),
kM nus1-r18 | NTEGER (0. .16382)
F
nr-TimngQuality-r16 NR- Ti mi ngQual i ty-r 16,
nr- DL- PRS- RSRP- Resul t Di ff - r 16 | NTEGER (0. .61) OPTI ONAL,
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nr- Addi ti onal Pat hLi st-r 16 NR- Addi ti onal Pat hLi st-r 16 OPTI ONAL,
[[
nr- UE- Rx- TEG | D-r 17 | NTEGER (0. . maxNunOf RXTEGs- 1-r1 17) OPTI ONAL,
nr- DL- PRS- Fi r st Pat hRSRP- Resul t Di ff-r 17

I NTEGER (0. .61) OPTI ONAL,
nr-| os-nl os- 1 ndi cat or Per Resour ce-r 17

LOS- NLGS- | ndi cator-r17 OPTI ONAL,
nr- Addi ti onal Pat hLi st Ext-r 17 NR- Addi t i onal Pat hLi st Ext-r 17 OPTIl ONAL
i
nr - MeasBasedOnAggr egat edResour ces-r 18 ENUMERATED {true} OPTI ONAL,
nr - Aggr egat edDL- PRS- Resour cel nf o- Li st-r18 SEQUENCE (SIZE (2.. 3)) OF

NR- Aggr egat edDL- PRS- Resour cel nf o- El enent -r 18 OPTI ONAL,

nr- RSCPD-r 18 | NTEGER (0. .3599) OPTI ONAL,
nr - PhaseQual i ty-r18 NR- PhaseQual i ty-r 18 OPTI ONAL,

nr - RSCPD- Addi t i onal Measur enment sAddSanpl es-r 18
SEQUENCE (Sl ZE (1..nrNunOf Sanpl es-1-r18 )) OF
NR- RSCPD- Addi t i onal Measur enent Sanpl esEl enent - r 18 OPTI ONAL,
nr - Report DL- PRS- MeasBasedOnSi ngl eOr Mul t i HopRx-r 18

ENUMERATED { si ngl eHop, nultipl eHop } CPTI ONAL
11
}
NR- RSCPD- Addi t i onal Measur ement Sanpl esEl enent -r 18 :: = SEQUENCE {
nr - RSCPD- r 18 I NTEGER (0. .3599) OPTI ONAL,
nr - PhaseQual i ty-r18 NR- PhaseQual i ty-r 18 OPTI ONAL,
nr-Ti meSt anp-r 18 NR- Ti neSt anp-r 16 OPTI ONAL,
}
-- ASNISTOP
Conditional presence Explanation
UERXTEG The field is optionally present, need OP, if the field nr-UE-Rx-TEG-ID is present;
otherwise it is not present.

NR-DL-TDOA-SignalMeasurementinformation field descriptions

nr-UE-RXTEG-TimingErrorMargin

This field specifies the UE Rx TEG timing error margin value for all the UE Rx TEGs within one NR-DL-TDOA-
SignalMeasurementinformation. If the nr-UE-Rx-TEG-ID is present and this field is absent, the receiver should
consider the UE Rx TEG timing error margin value to be the maximum applicable value as defined in TS 38.133 [46].

dI-PRS-ID

This field is used along with a DL-PRS Resource Set ID and a DL-PRS Resources ID to uniquely identify a DL-PRS
Resource. This ID can be associated with multiple DL-PRS Resource Sets associated with a single TRP.

Each TRP should only be associated with one such ID.

nr-PhysCelllD
This field specifies the physical cell identity of the associated TRP, as defined in TS 38.331 [35].

nr-CellGloballD
This field specifies the NCGI, the globally unique identity of a cell in NR, of the associated TRP, as defined in TS
38.331 [35].

nr-ARFCN
This field specifies the NR-ARFCN of the TRP's CD-SSB (as defined in TS 38.300 [47]) corresponding to nr-
PhysCelllD.

nr-TimeStamp

This field specifies the time instance at which the TOA, RSCP (if included) and DL PRS-RSRP/RSRPP (if included)
measurement is performed. The nr-SFN, nr-Slot and nr-Symbol (if included) in IE NR-TimeStamp correspond to the
TRP provided in dI-PRS-Referencelnfo as specified in TS 38.214 [45]. Note, the TOA measurement refers to the TOA
of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-RSTD-ResultDiff.

nr-RSTD
This field specifies the relative timing difference between this neighbour TRP and the DL-PRS reference TRP, as
defined in TS 38.215 [36]. Mapping of the measured quantity is defined as in TS 38.133 [46].

nr-AdditionalPathList

This field specifies one or more additional detected path timing values for the TRP or resource, relative to the path
timing used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not
detect any additional path timing values. If this field is present, the field nr-AdditionalPathListExt shall be absent.

nr-TimingQuality

This field specifies the target device's best estimate of the quality of the TOA measurement. Note, the TOA
measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-
RSTD or nr-RSTD-ResultDiff.
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nr-DL-PRS-RSRP-Result
This field specifies the NR DL-PRS reference signal received power (DL PRS-RSRP) measurement, as defined in TS
38.215 [36]. The mapping of the guantity is defined as in TS 38.133 [46].

nr-DL-TDOA-AdditionalMeasurements

This field provides up to 3 additional RSTD measurements per pair of TRPs, with each measurement between a
different pair of DL-PRS Resources or DL-PRS Resource Sets of the DL-PRS for those TRPs [45].

If this field is present, the field nr-DL-TDOA-AdditionalMeasurementsExt shall be absent.

nr-UE-Rx-TEG-ID

This field provides the ID of the UE Rx TEG associated with the TOA measurement. Note, the TOA measurement
refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to determine the nr-RSTD or nr-
RSTD-ResultDiff. When different UE Rx TEGs for RSTD measurements are requested, the maximum number of
reported RSTD measurements associated with different DL-PRS Resources per UE Rx TEG per target TRP is 4.

nr-DL-PRS-FirstPathRSRP-Result
This field specifies the NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first detected path
in time, as defined in TS 38.215 [36]. The mapping of the measured quantity is defined as in TS 38.133 [46].

nr-los-nlos-Indicator

This field specifies the target device's best estimate of the LOS or NLOS of the TOA measurement for the TRP or

resource. Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable,

used to determine the nr-RSTD or nr-RSTD-ResultDiff.

This field also applies to specify the target device's best estimate of the LOS or NLOS of the RSCP measurement for

the TRP or resource. Note, the RSCP measurement refers to the RSCP of this neighbour TRP or the reference TRP,

as applicable, used to determine the nr-RSCPD.

NOTE: If the requested type or granularity in nr-los-nlos-IndicatorRequest is not possible, the target device may
provide a different type and granularity for the estimated LOS-NLOS-Indicator.

nr-AdditionalPathListExt

This field provides up to 8 additional detected path timing values for the TRP or resource, relative to the path timing
used for determining the nr-RSTD value. If this field was requested but is not included, it means the UE did not detect
any additional path timing values. If this field is present, the field nr-AdditionalPathList shall be absent.

nr-DL-TDOA-AdditionalMeasurementsExt

This field, in addition to the measurements provided in NR-DL-TDOA-MeasElement, provides TOA measurements of
up to 4 DL-PRS Resources of a TRP with different UE Rx TEGs. For a certain DL-PRS Resource, there can be up to
8 TOA measurement results with respect to different Rx TEGs.

If this field is present, the field nr-DL-TDOA-AdditionalMeasurements shall be absent.

nr-MeasBasedOnAggregatedResources
This field indicates whether the RSTD measurement, RSRP measurement (if included), and RSRPP measurement (if
included) is based on aggregated DL-PRS Resources.

nr-AggregatedDL-PRS-Resourcelnfo-List

This field provides the DL-PRS Resource Set IDs which are used for the aggregated RSTD, RSRP, or RSRPP
measurement results. This field is optionally present if the field nr-MeasBasedOnAggregatedResources is present;
otherwise, it is not present. If the field is present, the field nr-DL-PRS-ResourcelD and nr-DL-PRS-ResourceSetID
should not be included, and the dI-PRS-ID in IE NR-DL-TDOA-MeasElement shall be ignored by a receiver. The
aggregatedDL-PRS-ID in the nr-AggregatedDL-PRS-Resourcelnfo-List is always provided for the first measurement
when nr-AggregatedDL-PRS-Resourcelnfo-List is included in NR-DL-TDOA-MeasElement. The aggregatedDL-PRS-
ID is not present in the nr-AggregatedDL-PRS-Resourcelnfo-List when nr-AggregatedDL-PRS-Resourcelnfo-List is
included in NR-DL-TDOA-AdditionalMeasurementElement.

nr-RSCPD

This field specifies the NR DL reference signal carrier phase difference measurement, as defined in TS 38.215 [36].
Mapping of the measured quantity is defined as in TS 38.133 [46]. This neighbour TRP measurement is made using
DL-PRS Resources from the same PFL as the reference TRP measurement.

nr-PhaseQuality
This field specifies the target device's best estimate of the quality of the RSCPD measurement.

nr-RSCPD-AddMeasurementSamples
This field, in addition to the nr-RSCPD measurements provided in NR-DL-TDOA-MeasElement, provides up to 3
RSCPD measurements samples associated with the nr-RSTD in NR-DL-TDOA-MeasElement.
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nr-ReportDL-PRS-MeasBasedOnSingleOrMultiHopRx
This field indicates that the reported measurement is based on DL-PRS receive hopping with either single hop or
multiple hops.

nr-RSTD-ResultDiff

This field provides the additional DL RSTD measurement result relative to nr-RSTD. The RSTD value of this
measurement is obtained by adding the value of this field to the value of the nr-RSTD field. The mapping of the field is
defined in TS 38.133 [46].

nr-DL-PRS-RSRP-ResultDiff

This field provides the additional DL-PRS RSRP measurement result relative to nr-DL-PRS-RSRP-Result. The DL-
PRS RSRP value of this measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-
RSRP-Result field. The mapping of the field is defined in TS 38.133 [46].

nr-DL-PRS-FirstPathRSRP-ResultDiff

This field specifies the additional NR DL-PRS reference signal received path power (DL PRS-RSRPP) of the first
detected path in time relative to nr-DL-PRS-FirstPathRSRP-Result. The DL-PRS RSRPP of first path value of this
measurement is obtained by adding the value of this field to the value of the nr-DL-PRS-FirstPathRSRP-Result field.
The mapping of the field is defined in TS 38.133 [46].

nr-los-nlos-IndicatorPerResource

This field specifies the target device's best estimate of the LOS or NLOS of the TOA measurement for the resource.
Note, the TOA measurement refers to the TOA of this neighbour TRP or the reference TRP, as applicable, used to
determine the nr-RSTD or nr-RSTD-ResultDiff.

This field may only be present if the field nr-LOS-NLOS-Indicator choice indicates perResource.

nr-RSCPD-AdditionalMeasurementsAddSamples

This field, in addition to the nr-RSCPD measurement provided in NR-DL-TDOA-AdditionalMeasurementElement,
provides up to 3 RSCPD measurement samples associated with the RSTD measurement in NR-DL-TDOA-
AdditionalMeasurementElement.

- NR-DL-TDOA-LocationIlnformation

The |E NR-DL-TDOA-Locationlnformation is included by the target device when location information derived using
NR DL-TDOA is provided to the location server.

-- ASNISTART
NR- DL- TDOA- Locat i onl nformati on-r16 ::= SEQUENCE {
neasur enent Ref er enceTi me-r 16 CHO CE {
syst enFr aneNunber - r 16 NR- Ti meSt anp-r 16,
utc-time-r16 UTCTi e,
. OPTI ONAL,
[
| ocat i onCoor di nat es-r 17 Locat i onCoor di nat es OPTI ONAL, -- Cond bat chl
| ocati onSour ce-r 17 Locat i onSour ce-r 13 OPTI ONAL -- Cond batch2
11
}
-- ASNISTOP
Conditional presence Explanation
batchl The field is mandatory present if the field nr-DL-TDOA-LocationInformationinstances is
present in IE NR-DL-TDOA-ProvideLocationInformation; otherwise it is not present.
batch2 The field is optionally present, need ON, if the field nr-DL-TDOA-
LocationIinformationinstances is present in IE NR-DL-TDOA-ProvideLocationInformation;
otherwise it is not present.

NR-DL-TDOA-LocationInformation field descriptions

measurementReferenceTime
This field specifies the time for which the location estimate is valid.

locationCoordinates
This field provides a location estimate using one of the geographic shapes defined in TS 23.032 [15]. NOTE 1.

locationSource
This field provides the source positioning technology for the location estimate. NOTE 1.
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NOTE 1: Inthe case of locationCoordinates for multiple NR positioning methods are provided, the
locationCoordinates and |ocationSource shall be present in only one of NR-DL-TDOA-
ProvidelL ocationlnformation or NR-DL-AoD-Providel ocationlnformation.

6.5.10.5 NR DL-TDOA Location Information Request

- NR-DL-TDOA-RequestLocationInformation

The |E NR-DL-TDOA-RequestLocationlnformation is used by the location server to request NR DL-TDOA location
measurements from a target device.

-- ASNLISTART
NR- DL- TDOA- Request Locat i onl nf ormati on-r16 ::= SEQUENCE {
nr - DL- PRS- Rst dMeasur enent | nf oRequest -r 16 ENUMERATED { true } OPTI ONAL, -- Need ON
nr - Request edMeasur enent s-r 16 BI T STRING { prsrsrpReq (0),
firstPathRsrpReqg-r17 (1),
dl - PRS- RSCPD- Request -r18 (2)
} (SIZE(1..8)),
nr- Assi st anceAvai l abi lity-r16 BOOLEAN,
nr - DL- TDOA- Report Confi g-r 16 NR- DL- TDOA- Repor t Confi g-r 16 OPTI ONAL, -- Need ON
addi ti onal Pat hs-r 16 ENUMERATED { requested } OPTI ONAL, -- Need ON
[
nr - UE- RXTEG Request -r 17 ENUMERATED { requested } OPTI ONAL, -- Need ON
nr -1 os-nl os-1ndi cat or Request -r17 SEQUENCE {
type-r17 LOS- NLOS- | ndi cat or Typel-r 17,
granul arity-r17 LOS-NLGS-Indi catorG anul arityl-ri7,

} OPTIONAL, -- Need ON
addi ti onal Pat hsExt-r17 ENUMERATED { requested } OPTI ONAL, -- Need ON
addi ti onal Pat hsDL- PRS- RSRP- Request -r 17 ENUMERATED { requested } OPTI ONAL, -- Need ON
mul ti Measl nSameReport-r17 ENUMERATED { requested } OPTIONAL -- Need ON
11,

[
nr - DL- PRS- Joi nt Measur enment Request -r 18 SEQUENCE {
nr - DL- PRS- Joi nt Measur ement Request edPFL- Li st-r 18 SEQUENCE (SIZE (2..3)) OF
| NTEGER (O..nr MaxFreqLayers-1-r16) OPTIONAL -- Need ON
} OPTIONAL, -- Need ON
nr - DL- PRS- RxHoppi ngRequest - r 18 SEQUENCE {
nr - DL- PRS- RxHoppi ngTot al Bandwi dt h-r 18 CHO CE {
fri ENUMERATED {nmhz40, nhz50, nhz80, nhz100},
fr2 ENUMERATED {nmhz100, nhz200, nmhz400}
} OPTIONAL -- Need ON
} OPTI ONAL -- Need ON
11
}
NR- DL- TDOA- Repor t Confi g-r16 ::= SEQUENCE {
maxDL- PRS- RSTD- Measur emrent sPer TRP- Pai r-r16 | NTEGER (1. .4) OPTI ONAL, -- Need ON
ti m ngReportingG anul arityFactor-r16 I NTEGER (0. .5) OPTI ONAL, -- Need ON
[
nmeasur eSaneDL- PRS- Resour ceW t hDi f f er ent RXTEGs-r 17
ENUMERATED { nO, n2, n3, n4, n6, n8, ... }

OPTI ONAL, -- Need ON
reducedDL- PRS- Processi ngSanpl es-r 17 ENUMERATED { requested, ... } OPTI ONAL, -- Need ON
| ower RxBeantweepi ngFact or - FR2-r 17 ENUMERATED { requested } OPTIONAL -- Need ON
i
tim ngReportingG anul arityFact or Ext-r 18 | NTEGER (-6..-1) OPTI ONAL, -- Need ON
nr - DL- PRS- Measur enent Ti meW ndowsConfi g-r18

NR- DL- PRS- Measur enent Ti neW ndowsConf i g-r 18 OPTI ONAL  -- Need ON
1]
}
-- ASNLISTOP

NR-DL-TDOA-RequestLocationIinformation field descriptions
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nr-DL-PRS-RstdMeasurementinfoRequest
This field indicates whether the target device is requested to report DL-PRS Resource ID(s) or DL-PRS Resource Set
ID(s) used for determining the timing of each TRP in RSTD measurements.

nr-RequestedMeasurements

This field specifies the NR DL-TDOA measurements requested. This is represented by a bit string, with a one-value at
the bit position means the particular measurement is requested; a zero-value means not requested. The dI-PRS-
RSCPD-Request means that the target device is requested to provide DL RSCPD measurement.

nr-AssistanceAvailability
This field indicates whether the target device may request additional DL-PRS assistance data from the server. TRUE
means allowed and FALSE means not allowed.

additionalPaths
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathList in IE NR-DL-
TDOA-SignalMeasurementinformation. If this field is present, the field additionalPathsExt shall be absent.

nr-UE-RxXTEG-Request
This field, if present, indicates that the target device is requested to provide the nr-UE-Rx-TEG-ID in IE NR-DL-TDOA-
SignalMeasurementinformation.

nr-los-nlos-IndicatorRequest
This field, if present, indicates that the target device is requested to provide the indicated type and granularity of the
estimated LOS-NLOS-Indicator in the NR-DL-TDOA-SignalMeasurementinformation.

additionalPathsExt
This field, if present, indicates that the target device is requested to provide the nr-AdditionalPathListExt in IE NR-DL-
TDOA-SignalMeasurementinformation. If this field is present, the field additionalPaths shall be absent.

additionalPathsDL-PRS-RSRP-Request
This field, if present, indicates that the target device is requested to provide the nr-DL-PRS-RSRPP for the additional
paths in fields nr-AdditionalPathList or nr-AdditionalPathListExt.

multiMeasIinSameReport

This field, if present, indicates that the target device is requested to provide multiple measurement instances in a
single measurement report; i.e., include the nr-DL-TDOA-SignalMeasurementinstances (in the case of UE-assisted
mode is requested) or nr-DL-TDOA-LocationInformationinstances (in the case of UE-based mode is requested) in IE
NR-DL-TDOA-ProvideLocationInformation.

nr-DL-PRS-JointMeasurementRequest
This field, if present, indicates that the target device is requested to perform joint measurement across aggregated
PFLs.

nr-DL-PRS-JointMeasurementRequestedPFL-List

This field, if present, indicates the target device is requested to perform joint measurements on the indicated two or
three PFLs. Value 0 corresponds to the first frequency layer provided in nr-DL-PRS-AssistanceDatal.ist, value 1 to the
second frequency layer in nr-DL-PRS-AssistanceDatalList, and so on.

nr-DL-PRS-RxHoppingRequest

This field, if present, indicates that the target device is requested to use DL-PRS Rx hopping for performing RSTD,
RSRP (if requested in nr-RequestedMeasurements), or RSRPP measurements (if requested in nr-
RequestedMeasurements) and report the hopping information used for performing the measurements. This field is not
included when dI-PRS-RSCPD-Request or nr-DL-PRS-JointMeasurementRequest is included.

nr-DL-PRS-RxHoppingTotalBandwidth

This field, if present, indicates the total bandwidth in MHz across all hops for the DL-PRS measurement. If the
configured value nr-DL-PRS-RxHoppingTotalBandwidth is larger than the configured DL-PRS bandwidth in the
provided assistance data, the UE shall assume that the actual nr-DL-PRS-RxHoppingTotalBandwidth is equal to the
width of the configured DL-PRS in the provided assistance data.

maxDL-PRS-RSTD-MeasurementsPerTRP-Pair

This field specifies the maximum number of DL-PRS RSTD measurements per pair of TRPs. The maximum number is
defined across all Positioning Frequency Layers. When requested for aggregated measurements by the location
server, this field specifies the maximum number of aggregated DL-PRS RSTD measurements per pair of TRPs. The
maximum number is defined across all Positioning Frequency Layers.

timingReportingGranularityFactor, timingReportingGranularityFactorExt

This field specifies the recommended reporting granularity for the DL RSTD measurements. Value (0..5) corresponds
to (k0..k5) and value (-6..-1) corresponds to (kMinus6..kMinus1) used for nr-RSTD and nr-RSTD-ResultDiff in NR-DL-
TDOA-MeasElement. The UE may select a different granularity value for nr-RSTD and nr-RSTD-ResultDiff. The
timingReportingGranularityFactorExt should not be included by the location server and shall be ignored by the target
device if timingReportingGranularityFactor is included.The timingReportingGranularityFactor should not be included by
the location server and shall be ignored by the target device if timingReportingGranularityFactorExt is included.
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measureSameDL-PRS-ResourceWithDifferentRxTEGs

This field, if present, indicates that the target device is requested to measure the same DL-PRS Resource of a TRP
with N different UE Rx TEGs. Enumerated value 'n0' indicates that the number N of different UE Rx TEGs to measure
the same DL-PRS Resource can be determined by the target device, value 'n2' indicates that the target device is
requested to measure the same DL-PRS Resource of a TRP with 2 different UE Rx TEGSs, value 'n3' indicates that the
target device is requested to measure the same DL-PRS Resource of a TRP with 3 different UE Rx TEGs, and so on.
If this field is present, the field nr-UE-RXTEG-Request should also be present. When the location server requests
aggregated measurements, the target device is requested to measure the same aggregated DL-PRS Resources of a
TRP with N different UE Rx TEGs.

reducedDL-PRS-ProcessingSamples

This field, if present and set to 'requested’, indicates that the target device is requested to perform the requested
measurements with reduced number of samples (M=1 or M=2) as specified in TS 38.133 [46]. When requested for
aggregated measurements by the location server, this field indicates processing of reduced number of samples for the
aggregated measurements.

lowerRxBeamSweepingFactor-FR2

This field, if present, indicates that the target device is requested to use a lower Rx beam sweeping factor than 8 for
FR2 according to UE's capability. When requested for aggregated measurements by the location server, this field
indicates that the target device is requested to use a lower Rx beam sweeping factor than 8 for FR2 according to UE's
capability for the aggregated measurements.

nr-DL-PRS-MeasurementTimeWindowsConfig
This field indicates DL-PRS Resource Set(s) occurring within time window(s) for performing measurements where the
time window is indicated by a start time, periodicity, offset and duration.

6.5.10.6 NR DL-TDOA Capability Information

- NR-DL-TDOA-ProvideCapabilities

The |E NR-DL-TDOA-ProvideCapabilities is used by the target device to indicate its capability to support NR DL-
TDOA and to provideits NR DL-TDOA positioning capabilities to the location server.

-- ASNLISTART
NR- DL- TDOA- Pr ovi deCapabi | i ti es-r16 ::= SEQUENCE {
nr - DL- TDOA- Mode- r 16 Posi ti oni nghvbdes,
nr - DL- TDOA- PRS- Capabi | i ty-r16 NR- DL- PRS- Resour cesCapabi | i ty-r 16,

nr - DL- TDOA- Measur enent Capabi | i ty-r16 NR- DL- TDOA- Measur enent Capabi | ity-r 16,
nr - DL- PRS- QCL- Processi ngCapabi | ity-r16 NR-DL- PRS- QCL- Processi ngCapability-r16,

nr - DL- PRS- Pr ocessi ngCapabi | ity-r16 NR- DL- PRS- Pr ocessi ngCapabi | i ty-r 16,
addi ti onal Pat hsReport-r 16 ENUMERATED { supported } OPTI ONAL,
peri odi cal Reporting-r16 Posi ti oni nghbdes OPTI ONAL,
[
ten-ms-unit-ResponseTi me-r 17 Posi ti oni nghbdes OPTI ONAL,
nr - PosCal cAssi st anceSupport-r17 BI T STRI NG { trpLocSup (0),

beam nf oSup (1),

rtdl nf oSup (2),

trpTEG InfoSup (3),
nr-IntegritySup-r18 (4),
prul nfoSup-r18 (5)
}  (SIZE (1..8)) OPTI ONAL,
nr-1 os-nl os- Assi st anceDat aSupport-r17 SEQUENCE {
type-rl7 LOS- NLOS- | ndi cat or Type2-r 17,
granul arity-r17 LOS-NLGS-|ndicatorG anul arity2-r17,

} OPTI ONAL,
nr - DL- PRS- Expect edAoD- or - AoA- Sup-r 17 BI T STRI NG { eAoD (0),
eAoA (1)

}  (SIZE (1..8)) OPTI ONAL,
nr - DL- TDOA- On- Demand- DL- PRS- Support-r17 NR- On- Demand- DL- PRS- Support-r17 OPTI ONAL,
nr-| os-nl os-1 ndi cat or Support-r17 SEQUENCE {

type-rl7 LOS- NLOS- | ndi cat or Type2-r 17,
granul arity-r17 LOS-NLGCS-IndicatorGanul arity2-r17,
} OPTI ONAL,
addi ti onal Pat hsExt Support-r17 ENUMERATED { n4, n6, n8 } CPTI ONAL,
schedul edLocat i onRequest Supported-r17  Schedul edLocati onTi meSupport Per Mode-r 17 OPTI ONAL,
nr-dl - prs-Assi st anceDat aVal i dity-r17 SEQUENCE {
area-validity-ri17 I NTEGER (1..nmaxNr Of Areas-r17) CPTI ONAL,
} OPTI ONAL,
mul ti Meas| nSaneMeasReport-r17 ENUMERATED { supported } OPTI ONAL,
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}

ng- Acti vati onRequest -r 17 ENUMERATED { supported } OPTIl ONAL
11,
[[
posMeasGapSupport-r17 ENUMERATED { supported } OPTI ONAL
11,
[l
mul ti Locati onEsti mat el nSaneMeasReport-r17 ENUMERATED { supported } OPTI ONAL
11,
[[
| ocat i onCoor di nat eTypes-r 18 Locat i onCoor di nat eTypes OPTI ONAL,
peri odi cAssi st anceDat a-r 18 BIT STRING { solicited (0),
unsolicited (1)} (SIZE (1..8)) OPTI ONAL,

nr-IntegrityAssi stanceSupport-r18 BI T STRI NG {

servi cePar anet er sSup (0),

servi ceAl ert Sup (1),

ri skPar anet er sSup (2),

i ntegrityParaTRP- LocSup (3),

i ntegrityParaBeam nf oSup (4),
i ntegrityParaRTD- | nf oSup (5)

} (SIZE (1..8)) OPTI ONAL,
nr - DL- TDOA- OnDermandPRS- For BWA- Support-r 18
ENUMERATED { supported } CPTI ONAL,
peri odi cReporti ngl nterval MsSupport-r18 Periodi cReporti nglnterval MsSupport Per Mode-r 18
OPTI ONAL

11

-- ASN1ISTOP

NR-DL-TDOA-ProvideCapabilities field descriptions

nr-DL-TDOA-Mode
This field specifies the NR DL-TDOA mode(s) supported by the target device.

periodicalReporting

This field, if present, specifies the positioning modes for which the target device supports periodicalReporting. This is
represented by a bit string, with a one-value at the bit position means periodicalReporting for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the target device does not support
periodicalReporting in CommonlEsRequestLocationInformation.

ten-ms-unit-ResponseTime

This field, if present, specifies the positioning modes for which the target device supports the enumerated value 'ten-
milli-seconds' in the IE ResponseTime in IE CommonlEsRequestLocationinformation. This is represented by a bit
string, with a one-value at the bit position means 'ten-milli-seconds' response time unit for the positioning mode is
supported; a zero-value means not supported. If this field is absent, the target device does not support ‘ten-milli-
seconds' response time unit in CommonlEsRequestLocationIinformation.

nr-PosCalcAssistanceSupport

This field indicates the Position Calculation Assistance Data supported by the target device for UE-based DL-TDOA.
This is represented by a bit string, with a one-value at the bit position means the particular assistance data is
supported; a zero-value means not supported.

- bit 0 indicates whether the field nr-TRP-LocationInfo in IE NR-PositionCalculationAssistance is supported or
not;

- bit 1 indicates whether the field nr-DL-PRS-BeamInfo in IE NR-PositionCalculationAssistance is supported or
not;

- bit 2 indicates whether the field nr-RTD-Info in IE NR-PositionCalculationAssistance is supported or not;

- bit 3 indicates whether the field nr-DL-PRS-TRP-TEG-Info in IE NR-PositionCalculationAssistance is supported
or not. The UE can indicate this bit only if the UE supports prs-ProcessingCapabilityBandList and any of
maxNrOfDL-PRS-ResourceSetPerTrpPerFrequencyLayer, maxNrOfTRP-AcrossFreg