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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI membersand non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards’, which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Technical Specification (TS) has been produced by ETSI 3rd Generation Partnership Project (3GPP).

The present document may refer to technical specifications or reports using their 3GPP identities, UMTS identities or
GSM identities. These should be interpreted as being references to the corresponding ETSI deliverables.

The cross reference between GSM, UMTS, 3GPP and ETS! identities can be found under
http://webapp.etsi.org/key/queryform.asp.

Modal verbs terminology

In the present document “shall”, "shall not", "should", "should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must" and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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Foreword
This Technical Specification has been produced by the 3rd 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 specifies the Radio Resource Control protocol for the radio interface between UE and NG-RAN.
The scope of the present document also includes:

- theradio related information transported in a transparent container between source gNB and target gNB upon
inter gNB handover;

- theradio related information transported in a transparent container between a source or target gNB and another
system upon inter RAT handover.

- theradio related information transported in a transparent container between a source eNB and target gNB during
E-UTRA-NR Dua Connectivity.

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
aGSM document), a non-specific reference implicitly refersto 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 38.300: "NR; Overall description; Stage 2".

[3] 3GPP TS 38.321: "NR; Medium Access Control (MAC); Protocol specification”.

[4] 3GPP TS 38.322: "NR; Radio Link Control (RLC) protocol specification”.

[5] 3GPP TS 38.323: "NR; Packet Data Convergence Protocol (PDCP) protocol specification™.

[6] ITU-T Recommendation X.680 (08/2015) "Information Technology - Abstract Syntax Notation
One (ASN.1): Specification of basic notation” (Same as the ISO/IEC International Standard 8824-
1).

[7] ITU-T Recommendation X.681 (08/2015) "Information Technology - Abstract Syntax Notation
One (ASN.1): Information object specification” (Same as the | SO/IEC International Standard
8824-2).

[8] ITU-T Recommendation X.691 (08/2015) "Information technology - ASN.1 encoding rules:
Specification of Packed Encoding Rules (PER)" (Same as the | SO/IEC International Standard
8825-2).

[9] 3GPP TS 38.215: "NR; Physical layer measurements”.

[10] 3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource
Control (RRC); Protocol Specification".

[11] 3GPP TS 33.501: "Security Architecture and Procedures for 5G System'.

[12] 3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception”.

[13] 3GPP TS 38.213: "NR; Physical layer procedures for control”.
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[14] 3GPP TS 38.133: "NR; Requirements for support of radio resource management".

[15] 3GPP TS 38.101: "NR; User Equipment (UE) radio transmission and reception".

[16] 3GPP TS 38.211: "NR; Physical channels and modulation”.

[17] 3GPP TS 38.212: "NR; Multiplexing and channel coding".

[18] ITU-T Recommendation X.683 (08/2015) "Information Technology - Abstract Syntax Notation
One (ASN.1): Parameterization of ASN.1 specifications’ (Same asthe I1SO/IEC International
Standard 8824-4).

[19] 3GPP TS 38.214: "NR; Physical layer procedures for data’".

[20] 3GPP TS 38.304: "NR; User Equipment (UE) proceduresin Idle mode and RRC Inactive state”.

[21] 3GPP TS 23.003: "Numbering, addressing and identification”.

[22] 3GPP TS 36.101: "E-UTRA; User Equipment (UE) radio transmission and reception".

[23] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3.

[24] 3GPP TS 37.324: " Service Data Adaptation Protocol (SDAP) specification”.

[25] 3GPP TS 22.261: " Service requirements for the 5G System".

[26] 3GPP TS 38.306: "User Equipment (UE) radio access capabilities”.

[27] 3GPP TS 36.304: "E-UTRA; User Equipment (UE) proceduresin idle mode".

[28] ATIS 0700041: "WEA 3.0: Device-Based Geo-Fencing'".

[29] 3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".

[30] 3GPP TS 33.401: "3GPP System Architecture Evolution (SAE); Security architecture”.

[31] 3GPP TS 36.211: "E-UTRA; Physical channels and modulation”.

[32] 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[33] 3GPP TS 36.104:"E-UTRA; Base Station (BS) radio transmission and reception”.

[34] 3GPP TS 38.101-3 "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1

and Range 2 Interworking operation with other radios’

3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following
apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP
TR 21.905[1].

Ceil: Mathematical function used to 'round up' i.e. to the nearest integer having a higher or equal value.
Dedicated signalling: Signalling sent on DCCH logical channel between the network and a single UE.

Field: Theindividual contents of an information element are referred to asfields.

Floor: Mathematical function used to 'round down' i.e. to the nearest integer having alower or equal value.
Information element: A structural element containing single or multiple fieldsis referred as information element.

Primary Cell: The MCG cell, operating on the primary frequency, in which the UE either performs the initial
connection establishment procedure or initiates the connection re-establishment procedure.
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Primary SCG Céll: For dual connectivity operation, the SCG cell in which the UE performs random access when
performing the Reconfiguration with Sync procedure.

Primary Timing Advance Group: Timing Advance Group containing the SpCell.

PUCCH SCell: An SCell configured with PUCCH.

RL C bearer configuration: The lower layer part of the radio bearer configuration comprising the RLC and logical
channel configurations.

Secondary Cell: For a UE configured with CA, acell providing additional radio resources on top of Special Cell.

Secondary Cell Group: For a UE configured with dual connectivity, the subset of serving cells comprising of the
PSCell and zero or more secondary cells.

Serving Cell: For aUE in RRC_CONNECTED not configured with CA/DC there is only one serving cell comprising
of the primary cell. For aUE in RRC_CONNECTED configured with CA/ DC the term 'serving cells' is used to denote
the set of cells comprising of the Specia Cell(s) and all secondary cells.

Special Cell: For Dual Connectivity operation the term Special Cell refersto the PCell of the MCG or the PSCell of the
SCG, otherwise the term Special Cell refersto the PCell.

SSB Frequency: Frequency referring to the position of resource element RE=#0 (subcarrier #0) of resource block
RB#10 of the SS block.

UE Inactive AS Context: UE Inactive AS Context is stored when the connection is suspended and restored when the
connection is resumed. It includes information as defined in subclause 5.3.8.3.

3.2

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
3GPP TR 21.905[1].

Abbreviations

5GC 5G Core Network

ACK Acknowledgement

AM Acknowledged Mode

ARQ Automatic Repeat Request

AS Access Stratum

ASN.1 Abstract Syntax Notation One
BLER Block Error Rate

BWP Bandwidth Part

CA Carrier Aggregation

CCCH Common Control Channel

CG Cell Group

CMAS Commercial Mobile Alert Service
CP Control Plane

C-RNTI Cell RNTI

CSl Channdl State Information

DC Dual Connectivity

DCCH Dedicated Control Channel

DCI Downlink Control Information
DL Downlink

DL-SCH Downlink Shared Channel

DRB (user) Data Radio Bearer

DRX Discontinuous Reception

DTCH Dedicated Traffic Channel
EN-DC E-UTRA NR Dual Connectivity
EPC Evolved Packet Core

EPS Evolved Packet System

ETWS Earthquake and Tsunami Warning System
E-UTRA Evolved Universal Terrestrial Radio Access
E-UTRA/5GC E-UTRA connected to 5GC
E-UTRA/EPC E-UTRA connected to EPC
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E-UTRAN Evolved Universal Terrestrial Radio Access Network
FDD Freguency Division Duplex
FFS For Further Study
GERAN GSM/EDGE Radio Access Network
GNSS Global Navigation Satellite System
GSM Global System for Mobile Communications
HARQ Hybrid Automatic Repeat Request
IE Information element
IMSI International Mobile Subscriber Identity
kB Kilobyte (1000 bytes)

L1 Layer 1

L2 Layer 2

L3 Layer 3

MAC Medium Access Control

MCG Master Cell Group

MIB Master Information Block

N/A Not Applicable

NR/5GC NR connected to 5GC

PCell Primary Cell

PDCP Packet Data Convergence Protocol
PDU Protocol Data Unit

PLMN Public Land Mobile Network
PSCell Primary SCG Cell

PTAG Primary Timing Advance Group
PWS Public Warning System

QoS Quiality of Service

RAN Radio Access Network

RAT Radio Access Technology

RLC Radio Link Control

RNA RAN-based Notification Area
RNTI Radio Network Temporary Identifier
ROHC Robust Header Compression
RRC Radio Resource Control

RS Reference Signal

SCell Secondary Cell

SCG Secondary Cell Group

SFN System Frame Number

SFTD SFN and Frame Timing Difference
Sl System Information

SIB System Information Block
SpCell Special Cell

SRB Signalling Radio Bearer

SSB Synchronization Signal Block
TAG Timing Advance Group

TDD Time Division Duplex

™ Transparent Mode

UE User Equipment

UL Uplink

UM Unacknowledged Mode

UP User Plane

ETSI TS 138 331 V15.4.0 (2019-04)

Inthe ASN.1, lower case may be used for some (parts) of the above abbreviations e.g. c-RNTI.

4
4.1

General

Introduction

This specification is organised as follows:

- sub-clause 4.2 describes the RRC protocol model;
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- sub-clause 4.3 specifies the services provided to upper layers as well as the services expected from lower layers,
- sub-clause 4.4 lists the RRC functions;

- clause 5 specifies RRC procedures, including UE state transitions,

- clause 6 specifies the RRC messagesin ASN.1 and description;

- clause 7 specifies the variables (including protocol timers and constants) and counters to be used by the UE;

- clause 8 specifies the encoding of the RRC messages,

- clause 9 specifies the specified and default radio configurations;

- clause 10 specifies generic error handling;

- clause 11 specifies the RRC messages transferred across network nodes;

- clause 12 specifies the UE capability related constraints and performance requirements.

4.2 Architecture

4.2.1 UE states and state transitions including inter RAT

A UE iseither in RRC_CONNECTED state or in RRC_INACTIVE state when an RRC connection has been
established. If thisis not the case, i.e. no RRC connection is established, the UE isin RRC_IDLE state. The RRC states
can further be characterised as follows:

- RRC_IDLE:
- A UE specific DRX may be configured by upper layers;
- UE controlled maobility based on network configuration;
- TheUE:
- Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);
- Monitors a Paging channel for CN paging using 5G-S-TMSI;
- Performs neighbouring cell measurements and cell (re-)selection;
- Acquires system information and can send Sl request (if configured).
- RRC_INACTIVE:

- A UE specific DRX may be configured by upper layers or by RRC layer;

UE controlled mobility based on network configuration;

The UE stores the UE Inactive AS context;

A RAN-based notification areais configured by RRC layer;

The UE:

- Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5);

- Monitors a Paging channel for CN paging using 5G-S-TM S| and RAN paging using fulll-RNTI;
- Performs neighbouring cell measurements and cell (re-)selection;

- Performs RAN-based notification area updates periodically and when moving outside the configured
RAN-based notification ares;

- Acquires system information and can send Sl request (if configured).
- RRC_CONNECTED:
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The UE storesthe AS context;

- Transfer of unicast datato/from UE;

- Atlower layers, the UE may be configured with a UE specific DRX;

- For UEs supporting CA, use of one or more SCells, aggregated with the SpCell, for increased bandwidth;
- For UEs supporting DC, use of one SCG, aggregated with the MCG, for increased bandwidth;

- Network controlled mobility within NR and to/from E-UTRA;

- TheUE:

- Monitors Short Messages transmitted with P-RNTI over DCI (see clause 6.5), if configured;

- Monitors control channels associated with the shared data channel to determine if datais scheduled for it;
- Provides channel quality and feedback information;

- Performs neighbouring cell measurements and measurement reporting;

- Acquires system information.

Figure 4.2.1-1 illustrates an overview of UE RRC state machine and state transitionsin NR. A UE has only one RRC
statein NR at one time.

NR RRC_CONNECTED

A

Resume/ Release
with Suspend

v Establish /
NR RRC_INACTIVE Release

Release

NR RRC_IDLE

Figure 4.2.1-1: UE state machine and state transitions in NR

Figure 4.2.1-2 illustrates an overview of UE state machine and state transitions in NR as well as the mobility procedures
supported between NR/5GC E-UTRA/EPC and E-UTRA/5GC.
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EUTRA NR
Handover
RRC _CONNECTED Je ;k RRC _CONNECTED
A A A
Resume / Release
) with Suspend
Establish / v Establish /
Release EUTRA NR Release
RRC INACTIVE RRC INACTIVE
. Release
Reselection Reselection
v v
EUTRA ] Reselection j NR
RRC_IDLE J‘ 'L RRC_IDLE

Figure 4.2.1-2: UE state machine and state transitions between NR/5GC, E-UTRA/EPC and E-

UTRA/5GC

4.2.2 Signalling radio bearers

"Signalling Radio Bearers' (SRBs) are defined as Radio Bearers (RBs) that are used only for the transmission of RRC
and NAS messages. More specifically, the following SRBs are defined:

SRBO isfor RRC messages using the CCCH logical channel;

SRB1 isfor RRC messages (which may include a piggybacked NAS message) as well asfor NAS messages
prior to the establishment of SRB2, all using DCCH logical channel;

SRB2 isfor NAS messages, all using DCCH logical channel. SRB2 has alower-priority than SRB1 and may be
configured by the network after security activation;

SRB3 isfor specific RRC messages when UE isin EN-DC, all using DCCH logical channel.

In downlink piggybacking of NAS messagesis used only for bearer establishment/modification/release. In uplink
piggybacking of NAS message is used only for transferring the initial NAS message during connection setup and
connection resume.

NOTE 1: The NAS messages transferred via SRB2 are also contained in RRC messages, which however do not

include any RRC protocol control information.

Once security isactivated, all RRC messages on SRB1, SRB2 and SRB3, including those containing NAS messages,
are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering to the NAS

messages.
Editor's Note: FFS which SRBs are used for NE-DC, NR-NR DC.
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4.3 Services

4.3.1 Services provided to upper layers
The RRC protocol offers the following services to upper layers:
- Broadcast of common control information;
- Notification of UEsin RRC_IDLE, e.g. about aterminating call;
- Notification of UEs about ETWS and/or CMAS

- Transfer of dedicated control information, i.e. information for one specific UE.

4.3.2 Services expected from lower layers
In brief, the following are the main services that RRC expects from lower layers:

- Integrity protection, ciphering and loss-less in-sequence delivery of information without duplication;

4.4 Functions

The RRC protocol includes the following main functions:
- Broadcast of system information:
- Including NAS common information;

- Information applicable for UEsin RRC_IDLE and RRC_INACTIVE (e.g. cell (re-)selection parameters,
neighbouring cell information) and information (also) applicable for UEsin RRC_CONNECTED (e.g.
common channel configuration information);

- Including ETWS notification, CMAS notification.
- RRC connection control:
- Paging;

- Establishment/modification/suspension/resumption/rel ease of RRC connection, including e.g.
assignment/modification of UE identity (C-RNTI, fulll-RNTI, etc.),
establishment/modificati on/suspension/resumption/rel ease of SRBs (except for SRBO);

- Accessbarring;

- Initia security activation, i.e. initial configuration of AS integrity protection (SRBs, DRBs) and AS ciphering
(SRBs, DRBs);

- RRC connection mobility including e.g. intra-frequency and inter-frequency handover, associated security
handling, i.e. key/algorithm change, specification of RRC context information transferred between network
nodes;

- Establishment/modification/suspension/resumption/rel ease of RBs carrying user data (DRBS);

- Radio configuration control including e.g. assignment/modification of ARQ configuration, HARQ
configuration, DRX configuration;

- Incaseof DC, cell management including e.g. change of PSCell, addition/modification/rel ease of SCG
cell(s);

- Incaseof CA, cell management including e.g. addition/modification/rel ease of SCell(s);

- QoS contral including assignment/ modification of semi-persistent scheduling (SPS) configuration and
configured grant configuration for DL and UL respectively, assignment/ modification of parameters for UL
rate control in the UE, i.e. allocation of a priority and a prioritised bit rate (PBR) for each RB.
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- Recovery fromradio link failure.

- Inter-RAT mobility including e.g. security activation, transfer of RRC context information;

- Measurement configuration and reporting:

- Establishment/modification/release of measurement configuration (e.g. intra-frequency, inter-frequency and
inter- RAT measurements);

- Setup and release of measurement gaps,

- Measurement reporting.

- Other functionsincluding e.g. generic protocol error handling, transfer of dedicated NAS information, transfer of

UE radio access capability information.

5

Procedures

5.1 General

51.1 Introduction

This section covers the general requirements.

5.1.2 General requirements

The UE shall:

1> process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed
before starting the processing of a subsequent message;

NOTE: Network may initiate a subsequent procedure prior to receiving the UE's response of a previoudly initiated
procedure.

1> within a sub-clause execute the steps according to the order specified in the procedural description;
1> consider the term 'radio bearer' (RB) to cover SRBs and DRBs unless explicitly stated otherwise;

1> set the rre-Transactionl dentifier in the response message, if included, to the same value as included in the
message received from NR that triggered the response message;

1> upon receiving a choice val ue set to setup:

2> apply the corresponding received configuration and start using the associated resources, unless explicitly
specified otherwise;

1> upon receiving a choice value set to release:
2> clear the corresponding configuration and stop using the associated resources;

1> in casethe size of alist is extended, upon receiving an extension field comprising the entries in addition to the
ones carried by the original field (regardless of whether NR signals more entriesin total); apply the following
generic behaviour unless explicitly stated otherwise:

2> create a combined list by concatenating the additional entries included in the extension field to the original
field while maintai ning the order among both the original and the additional entries;

2> for the combined list, created according to the previous, apply the same behaviour as defined for the original
field.

5.1.3 Requirements for UE in EN-DC

In this specification, the UE considersitself to bein EN-DC if and only if it is configured with nr-
SecondaryCell GroupConfig according to TS 36.331[10].
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The UE in EN-DC only executes a sub-clause of clause 5 in this specification when the subclause:
- isreferred to from a subclause under execution, either in this specification or in TS 36.331 [10]; or
- appliesto amessage received on SRB3 (if SRB3 is established); or
- appliesto field(s), I1E(s), UE variable(s) or timer(s) in this specification that the UE is configured with.

When executing a subclause of clause 5 in this specification, the UE follows the requirementsin clause 5.1.2 and in all
subclauses of this specification applicable to the messages (including processing time requirements), fields, I1Es, timers
and UE variables indicated in the subclause under execution.

5.2 System information
5.2.1 Introduction

System Information (Sl) is divided into the MIB and a number of SIBs where:

- the MIB isaways transmitted on the BCH with a periodicity of 80 ms and repetitions made within 80 ms (TS
38.212 [17], clause 7.1) and it includes parameters that are needed to acquire SIB1 from the cell. Thefirst
transmission of the MIB is scheduled in subframes as defined in TS 38.213 [13], clause 4.1 and repetitions are
scheduled according to the period of SSB;

- the 9B1 istransmitted on the DL-SCH with a periodicity of 160 ms and variable transmission repetition
periodicity within 160ms as specified in TS 38.213 [13], clause 13. The default transmission repetition
periodicity of SB1 is 20 ms but the actual transmission repetition periodicity is up to network implementation.
For SSB and CORESET multiplexing pattern 1, SIB1 repetition transmission period is 20ms. For SSB and
CORESET multiplexing pattern 2/3, S B1 transmission repetition period is the same as the SSB period (TS
38.213 [13], clause 13). SIB1 includes information regarding the availability and scheduling (e.g. mapping of
SIBsto S| message, periodicity, SI-window size) of other SIBs with an indication whether one or more SIBs are
only provided on-demand and, in that case, the configuration needed by the UE to perform the Sl request. SIB1
is cell-specific SIB;

- SIBsother than SB1 are carried in Systemlnformation (SI) messages, which are transmitted on the DL-SCH.
Only SIBs having the same periodicity can be mapped to the same SI message. Each Sl message is transmitted
within periodically occurring time domain windows (referred to as Sl-windows with same length for all Sl
messages). Each S| message is associated with a Sl-window and the SI-windows of different SI messages do not
overlap. That is, within one Sl-window only the corresponding SI message is transmitted. Any SIB except SB1
can be configured to be cell specific or area specific, using an indication in SIB1. The cell specific SIB is
applicable only within acell that provides the SIB while the area specific SIB is applicable within an area
referred to as S| area, which consists of one or several cells and isidentified by systemlnformationAreal D;

- For aUE in RRC_CONNECTED, the network can provide system information through dedicated signalling
using the RRCReconfiguration message, e.g. if the UE has an active BWP with no common search space
configured to monitor system information or paging.

- For PSCell and SCells, the network provides the required S| by dedicated signalling, i.e. within an
RRCReconfiguration message. Nevertheless, the UE shall acquire MIB of the PSCell to get SFN timing of the
SCG (which may be different from MCG). Upon change of relevant Sl for SCell, RAN releases and adds the
concerned SCell. For PSCell, Sl can only be changed with Reconfiguration with Sync.

NOTE: The physical layer imposes alimit to the maximum size a SIB can take. The maximum SiB1l or S
message size is 2976 bits.
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5.2.2 System information acquisition

5.2.2.1 General UE requirements
,H_El Network
P MIB
SIB1

A

SysteminformationRequest

SystemInformation messages

A A

Figure 5.2.2.1-1: System information acquisition

The UE appliesthe Sl acquisition procedure to acquire the AS- and NAS information. The procedure appliesto UEsin
RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.

The UEin RRC_IDLE and RRC_INACTIVE shall ensure having avalid version of (at least) the MIB, SB1 through
S B4 and SB5 (if the UE supports E-UTRA).

5.2.2.2 SIB validity and need to (re)-acquire SIB

5.2.2.2.1 SIB validity

The UE shall apply the SI acquisition procedure as defined in clause 5.2.2.3 upon cell selection (e.g. upon power on),
cell-reselection, return from out of coverage, after reconfiguration with sync completion, after entering the network
from another RAT, upon receiving an indication that the system information has changed, upon receiving a PWS
notification; and whenever the UE does not have avalid version of astored SIB.

When the UE acquiresaMIB or a SIB1 or an SI message in a serving cell as described in clause 5.2.2.3, and if the UE
stores the acquired SIB then the UE shall store the associated areaScope, if present, and the first PLMN-Identity in the
PLMN-Identityl nfoList, Cellldentity, systemlnformationAreal D, if present, and the valueTag, if present asindicated in
the si-Schedulinglnfo for the SIB. The UE may use a valid stored version of the SI except MIB and SB1 e.g. after cell

re-selection, upon return from out of coverage or after the reception of Sl change indication.

NOTE: The storage and management of the stored SIBsin addition to the SIBs valid for the current serving cell is
left to UE implementation.

The UE shall:
1> delete any stored version of a SIB after 3 hours from the moment it was successfully confirmed as valid;
1> for each stored version of a SIB:

2> if the areaScope is associated and its value for the stored version of the SIB is the same as the value received
in the si-Schedulinglnfo for that SIB from the serving cell:

3> if the first PLMN-Identity included in the PLMN-IdentitylnfoList, the systeminformationAreal D and the
valueTag that are included in the si-Schedulinglnfo for the SIB received from the serving cell are
identical to the PLMN-Identity, the systemlnformationAreal D and the valueTag associated with the stored
version of that SIB;

4> consider the stored SIB as valid for the cell;

2> if the areaScope is not present for the stored version of the SIB and the areaScope value is not included in
the si-Schedulinglnfo for that SIB from the serving cell:

3> if the first PLMN-Identity in the PLMN-IdentitylnfoList, Cellldentity and valueTag that are included in the
si-Schedulinglnfo for the SIB received from the serving cell are identical to the first PLMN-Identity,
Cellldentity and the valueTag associated with the stored version of that SIB;
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4> consider the stored SIB asvalid for the cell;
5.2.2.2.2 Sl change indication and PWS notification

A modification period isused, i.e. updated Sl (other than for ETWS and CMAYS) is broadcasted in the modification
period following the one where Sl change indication is transmitted. The modification period boundaries are defined by
SFN values for which SFN mod m = 0, where m is the number of radio frames comprising the modification period. The
modification period is configured by system information. The UE receives indications about Sl modifications and/or
PWS notifications using Short Message transmitted with P-RNTI over DCI (see clause 6.5). Repetitions of SI change
indication may occur within preceding modification period.

UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for Sl change indication in its own paging occasion every
DRX cycle. UEsin RRC_CONNECTED shall monitor for Sl change indication in any paging occasion at least once per
modification period if the UE is provided with common search space on the active BWP to monitor paging, as specified
in TS 38.213 [13], clause 13.

ETWS or CMAS capable UEsin RRC_IDLE or in RRC_INACTIVE shall monitor for indications about PWS
notification in its own paging occasion every DRX cycle. ETWS or CMAS capable UEsin RRC_CONNECTED shall
monitor for indication about PWS natification in any paging occasion at least once per modification period if the UE is
provided with common search space on the active BWP to monitor paging.

If the UE receives a Short Message, the UE shall:
1> if the UE isETWS capable or CMAS capable, and the etwsAndCmasl ndication bit of Short Messageis set:
2> immediately re-acquire the SB1;
2> if the UE is ETWS capable and si-Schedulingl nfo includes scheduling information for S B6:
3> acquire SB6, as specified in sub-clause 5.2.2.3.2, immediately;
2> if the UE is ETWS capable and si-Schedulingl nfo includes scheduling information for SIB7:
3> acquire SIB7, as specified in sub-clause 5.2.2.3.2, immediately;
2> if the UE is CMAS capable and si-Schedulinglnfo includes scheduling information for S BS:
3> acquire SIB8, as specified in sub-clause 5.2.2.3.2, immediately;
1> if the systeminfoModification bit of Short Message is set:

2> apply the SI acquisition procedure as defined in sub-clause 5.2.2.3 from the start of the next modification

period.
5.2.2.3 Acquisition of System Information
52231 Acquisition of MIB and SIB1
The UE shall:

1> apply the specified BCCH configuration defined in 9.1.1.1;
1> if UEisin RRC_IDLE or in RRC_INACTIVE:
2> acquire the MIB, which is scheduled as specified in TS 38.213 [13];
2> if the UE is unable to acquire the MIB;
3> perform the actions as specified in clause 5.2.2.5;
2> ese
3> perform the actions specified in clause 5.2.2.4.1.

1> if the UEisin RRC_CONNECTED with an active BWP with common search space configured by
searchSpaceS B1 and pagingSearchSpace and has received an indication about change of system information; or

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 27 ETSI TS 138 331 V15.4.0 (2019-04)

1> if UEisin RRC_IDLE or in RRC_INACTIVE:

2> if ssh-SubcarrierOffset indicates SIB1 is transmitted in the cell (TS 38.213[13]) and if SIB1 acquisition is
required for the UE:

3> acquire the SIB1, which is scheduled as specified in TS 38.213 [13];
3> if the UE is unable to acquire the SB1:
4> perform the actions as specified in clause 5.2.2.5;
3> ese
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2.

2> dseif SIB1 acquisition is required for the UE and ssb-Subcarrier Offset indicates that SB1 is not scheduled
inthecell:

3> perform the actions as specified in clause 5.2.2.5.

NOTE: The UEin RRC_CONNECTED isonly required to acquire broadcasted SIB1 if the UE can acquire it
without disrupting unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

5.2.2.3.2 Acquisition of an SI message

For SI message acquisition PDCCH monitoring occasion(s) are determined according to

searchSpaceOther Systeml nformation. If searchSpaceOther Systemlnformation is set to zero, PDCCH monitoring
occasions for SI message reception in Sl-window are same as PDCCH monitoring occasions for SIB1 where the
mapping between PDCCH monitoring occasions and SSBsis specified in TS 38.213[13]. If

searchSpaceOther Systeml nformation is not set to zero, PDCCH monitoring occasions for SI message are determined
based on search space indicated by searchSpaceOther Systemlnformation. PDCCH monitoring occasions for SI message
which are not overlapping with UL symbols (determined according to tdd-UL-DL-ConfigurationCommon) are
sequentially numbered from one in the SI window. The [x*N+K]" PDCCH monitoring occasion (s) for S| messagein
Sl-window corresponds to the K transmitted SSB, wherex =0, 1, ...X-1, K =1, 2, ...N, N is the number of actual
transmitted SSBs determined according to ssb-PositionsinBurst in SB1 and X is equal to 'CEIL (humber of PDCCH
monitoring occasionsin S|-window/N).

When acquiring an SI message, the UE shall:
1> determine the start of the SI-window for the concerned SI message as follows:

2> for the concerned Sl message, determine the number n which corresponds to the order of entry in the list of
S| messages configured by schedulinglnfoList in si-Schedulinglnfo in SB1;

2> determine the integer value x = (n— 1) * w, where w is the si-WindowLength;

2> the Sl-window starts at the slot #a, where a = x mod N, in the radio frame for which SFN mod T =
FLOOR(X/N), where T is the si-Periodicity of the concerned SI message and N is the number of dlotsin a
radio frame as specified in TS 38.213 [13];

1> receive the PDCCH containing the scheduling RNTI, i.e. SI-RNTI in the PDCCH monitoring occasion(s) for S
message acquisition, from the start of the Sl-window and continue until the end of the SI-window whose
absolute length in time is given by si-WindowLength, or until the SI message was received;

1> if the SI message was not received by the end of the SI-window, repeat reception at the next Sl-window occasion
for the concerned SI message in the current modification period,;

NOTE 1: The UE isonly required to acquire broadcasted SI message if the UE can acquire it without disrupting
unicast data reception, i.e. the broadcast and unicast beams are quasi co-located.

NOTE 2: The UE isnot required to monitor PDCCH monitoring occasion(s) corresponding to each transmitted
SSB in SI-window.

NOTE 3: If the concerned SI message was not received in the current modification period, handling of SI message
acquisition isleft to UE implementation.
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1> perform the actions for the acquired SI message as specified in sub-clause 5.2.2.4.
5.2.2.3.3 Request for on demand system information
The UE shall:

1> if SB1 includes si-Schedulinglnfo containing si-RequestConfig or si-RequestConfigSUL:

2> trigger the lower layer to initiate the Random Access procedure in accordance with [3] using the PRACH
preamble(s) and PRACH resource(s) in si-RegquestConfig or si-RequestConfigSUL corresponding to the S
message(s) that the UE requires to operate within the cell, and for which si-BroadcastStatusis set to
notBroadcasting;

2> if acknowledgement for Sl request is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> ese
2> apply the timeAlignmentTimer Common included in S BL1,
2> apply the CCCH configuration as specified in 9.1.1.2;
2> initiate transmission of the RRCSysteml nfoRequest message in accordance with 5.2.2.3.4;
2> if acknowledgement for RRCSysteml nfoRequest message is received from lower layers:
3> acquire the requested SI message(s) as defined in sub-clause 5.2.2.3.2, immediately;
1> if cell reselection occurs while waiting for the acknowledgment for Sl request from lower layers:
2> reset MAC,
2> if Sl request is based on RRCSysteml nfoRequest message:
3> release RLC entity for SRBO.
NOTE: After RACH failurefor Sl request it is UE implementation when to retry the Sl request.
5.2.2.34 Actions related to transmission of RRCSystemInfoRequest message
The UE shall set the contents of RRCSysteml nfoReguest message as follows:

1> set the requested-S-List to indicate the SI message(s) that the UE requires to operate within the cell, and for
which si-BroadcastStatus is set to notBroadcasting.

The UE shall submit the RRCSystemlnfoRequest message to lower layers for transmission.
5.2.2.4 Actions upon receipt of System Information
5.2.24.1 Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1> store the acquired MIB;
1> if theUEisin RRC_IDLE or in RRC_INACTIVE or if the UE isin RRC_CONNECTED while T311 is running:
2> if the cellBarred in the acquired MIB is set to barred:
3> consider the cell as barred in accordance with TS 38.304 [20];
3> if intraFregReselection is set to notAllowed:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not alowed, as
specified in TS 38.304 [20].

3> dse
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4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].
2> else

3> apply the received pdcch-ConfigSB1, subCarrier SpacingCommon, ssh-Subcarrier Offset and dmrs-
TypeA-Position.

5.2.2.4.2 Actions upon reception of the SIB1
Upon receiving the S B1 the UE shall:
1> store the acquired SIB1;
1> if the cell AccessRelatedI nfo contains an entry with the PLMN-Identity of the selected PLMN:

2> in the remainder of the procedures use plmn-IdentityList, trackingAreaCode, and cellldentity for the cell as
received in the corresponding PLMN-Identitylnfo containing the selected PLMN;

1> if inRRC_CONNECTED while T311 is not running:
2> disregard the frequencyBandList, if received, whilein RRC_CONNECTED;
2> forward the cellldentity to upper layers;
2> forward the trackingAreaCode to upper layers;
2> apply the configuration included in the servingCell ConfigCommonS B;
1> dse

2> if the UE supports one or more of the frequency bands indicated in the frequencyBandList for downlink and
one or more of the frequency bands indicated in the frequencyBandList for uplink or one or more of the
frequency bands indicated in the frequencyBandList for supplementary uplink, if configured, and they are not
downlink only bands, and

2> if the UE supports at least one additional SpectrumEmission in the NR-NS-PmaxL.ist within the
frequencyBandList of FrequencylnfoUL-SIB for FDD or of FrequencylnfoDL-SB for TDD for the frequency
band selected by the UE (for the downlink and uplink or supplementary uplink, if configured), and

2> if the UE supports the bandwidth of the initial uplink BWP and of the initial downlink BWPs indicated in the
locationAndBandwidth fields:

3> forward the cellldentity to upper layers,
3> forward the trackingAreaCode to upper layers;

3> if in RRC_INACTIVE and the forwarded trackingAreaCode does not trigger message transmission by
upper layers:

4> if the serving cell does not belong to the configured ran-NotificationAreal nfo:
5> initiate an RNA update as specified in 5.3.13.8;
3> forward the ims-EmergencySupport to upper layers, if present;
3> forward the eCallOverIMS Support to upper layers, if present;
3> apply the configuration included in the servingCell ConfigCommon;
3> apply the specified PCCH configuration defined in 9.1.1.3;

3> if the UE has a stored valid version of a SIB, in accordance with sub-clause 5.2.2.2.1, that the UE requires
to operate within the cell in accordance with sub-clause 5.2.2.1:

4> use the stored version of the required SIB;
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3> if the UE has not stored avalid version of a SIB, in accordance with sub-clause 5.2.2.2.1, of one or
several required SIB(s), in accordance with sub-clause 5.2.2.1:

4> for the SI message(s) that, according to the si-Schedulinglnfo, contain at least one required SIB and
for which si-BroadcastStatusiis set to broadcasting:

5> acquire the SI message(s) as defined in sub-clause 5.2.2.3.2;

4> for the SI message(s) that, according to the si-Schedulinglnfo, contain at least one required SIB and
for which si-BroadcastStatus is set to notBroadcasting:

5> trigger arequest to acquire the SI message(s) as defined in sub-clause 5.2.2.3.3;

3> apply thefirst listed additional SpectrumEmission which it supports among the values included in NR-NS-
PmaxList within frequencyBandList;

3> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission within NR-
NS-PmaxList:

4> apply the additional Pmax;
3> else
4> apply the p-Max;
2> else
3> consider the cell asbarred in accordance with TS 38.304 [20]; and
3> perform barring asif intraFregReselection is set to notAllowed;
Editor's Note: To be further updated when content of the SIB1 has been completed.
5.2.2.4.3 Actions upon reception of SIB2
Upon receiving S B2, the UE shall:
1> if inRRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:

2> if, for the frequency band selected by the UE (from the procedure in Clause 5.2.2.4.2) to represent the serving
cell’s carrier frequency, the frequencyBandList is present in S B2, the frequencyBandListSUL is present in
SIB2 for supplementary uplink, if configured, and the UE supports at |east one additional SpectrumEmission
in the NR-NS-PmaxList within the frequencyBandL.ist:

3> apply the first listed additional SpectrumEmission which it supports among the valuesincluded in NR-NS-
PmaxList within frequencyBandList;

3> if the additionalPmax is present in the same entry of the selected additional SpectrumEmission within NR-
NS-PmaxList:

4> apply the additional Pmax;
3> else
4> apply the p-Max;
2> else
3> apply the p-Max;
5.2.24.4 Actions upon reception of SIB3

No UE requirements related to the contents of this SIB3 apply other than those specified el sewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.
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5.2.2.45 Actions upon reception of SIB4
Upon receiving SIB4 the UE shall:
1> if inRRC_IDLE, or in RRC_INACTIVE or in RRC_CONNECTED while T311 isrunning:

2> if, for the frequency band selected by the UE to represent a non-serving NR carrier frequency is not a
downlink only band:

3> if, for the selected frequency band, the frequencyBandList is present in SIB4, the frequencyBandListSUL
ispresent in B4 for supplementary uplink, if configured, and the UE supports at least one
additional SpectrumEmission in the NR-NS-PmaxL.ist within the frequencyBandList:

4> apply thefirst listed additional SpectrumEmission which it supports among the values included in NR-
NS-PmaxList within frequencyBandList;

4> if the additional Pmax is present in the same entry of the selected additional SpectrumEmission within
NR-NS-PmaxList:

5> apply the additional Pmax;
4> else:
5> apply the p-Max;
3> ese
4> apply the p-Max;
5.2.2.4.6 Actions upon reception of SIB5

No UE requirements related to the contents of this SIB5 apply other than those specified el sewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.4.7 Actions upon reception of SIB6
Upon receiving the S B6 the UE shall:
1> forward the received warningType, messagel dentifier and serial Number to upper layers;
5.2.2.4.8 Actions upon reception of SIB7
Upon receiving the S B7 the UE shall:
1> if thereis no current value for messagel dentifier and serialNumber for SIB7; or

1> if either the received value of messageldentifier or of serial Number or of both are different from the current
values of messagel dentifier and serialNumber for SIB7:

2> use the received values of messagel dentifier and serialNumber for SIB7 as the current values of
messagel dentifier and serial Number for SB7;

2> discard any previously buffered warningMessageSegment;
2> if al segments of a warning message have been received:
3> assemble the warning message from the received war ningMessageSegment;

3> forward the received warning message, messagel dentifier, serialNumber and dataCodingScheme to upper
layers,

3> stop reception of SB7,;
3> discard the current values of messagel dentifier and serialNumber for SIB7;
2> else

3> store the received warningMessageSegment;
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3> continue reception of SB7;
1> elseif all segments of a warning message have been received:
2> assembl e the warning message from the received warningMessageSegment;

2> forward the received compl ete warning message, messagel dentifier, serial Number and dataCodingScheme to
upper layers,

2> stop reception of SB7;

2> discard the current values of messageldentifier and serialNumber for SB7;
1> else

2> store the received warningMessageSegment;

2> continue reception of SB7;

The UE should discard any stored war ningMessageSegment and the current value of messagel dentifier and
serialNumber for SB7 if the complete warning message has not been assembled within a period of 3 hours.

5.2.2.49 Actions upon reception of SIB8
Upon receiving the S B8 the UE shall:
1> if the S B8 contains a complete warning message and the complete geographical area coordinates (if any):

2> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and the
geographical area coordinates (if any) to upper layers,

2> continue reception of SIBS;
1> else:

2> if the received values of messagel dentifier and serial Number are the same (each value is the same) as a pair
for which awarning message and the geographical area coordinates (if any) are currently being assembl ed:

3> store the received warningMessageSegment;

3> store the received warningAreaCoordinatesSegment (if any);

3> if al segments of a warning message and geographical area coordinates (if any) have been received:
4> assembl e the warning message from the received war ningMessageSegment;

4> assemble the geographical area coordinates from the received warningAreaCoor dinatesSegment (if
any);

4> forward the received warning message, messagel dentifier, serialNumber, dataCodingScheme and
geographical area coordinates (if any) to upper layers;

4> stop assembling a warning message and geographical area coordinates (if any) for this
messagel dentifier and serialNumber and delete all stored information held for it;

3> continue reception of SBS;

2> elseif the received values of messagel dentifier and/or serialNumber are not the same as any of the pairs for
which awarning message is currently being assembled:

3> start assembling a warning message for this messagel dentifier and serial Number pair;

3> start assembling the geographical area coordinates (if any) for this messageldentifier and serial Number
pair;

3> store the received warningMessageSegment;

3> store the received warningAreaCoordinatesSegment (if any);
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3> continue reception of SBS;

The UE should discard war ningMessageSegment and war ningAreaCoor dinatesSegment (if any) and the associated
values of messagel dentifier and serialNumber for B8 if the complete warning message and the geographical area
coordinates (if any) have not been assembled within a period of 3 hours.

NOTE: The number of warning messages that a UE can re-assemble simultaneously is a function of UE
implementation.

5.2.2.4.10 Actions upon reception of SIB9

No UE requirements related to the contents of this SIB9 apply other than those specified el sewhere e.g. within
procedures using the concerned system information, and/ or within the corresponding field descriptions.

5.2.2.5 Essential system information missing
The UE shall:
1> if inRRC_IDLE or in RRC_INACTIVE or in RRC_CONNECTED while T311 is running:
2> if the UE is unable to acquire the MIB:
3> consider the cell as barred in accordance with TS 38.304 [20]; and
3> perform barring asif intraFregReselection is set to allowed;
2> eseif the UE is unable to acquire the S B1.:
3> consider the cell asbarred in accordance with TS 38.304 [20].
3> if intraFregReselection in MIB is set to notAllowed:

4> consider cell re-selection to other cells on the same frequency as the barred cell as not alowed, as
specified in TS 38.304 [20].

3> dse

4> consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as
specified in TS 38.304 [20].

5.3 Connection control
531 Introduction

5311 RRC connection control

RRC connection establishment involves the establishment of SRB1. The network completes RRC connection
establishment prior to completing the establishment of the NG connection, i.e. prior to receiving the UE context
information from the 5GC. Consequently, AS security is not activated during the initial phase of the RRC connection.
During thisinitial phase of the RRC connection, the network may configure the UE to perform measurement reporting,
but the UE only sends the corresponding measurement reports after successful security activation. However, the UE
only accepts are-configuration with sync message when security has been activated.

Upon receiving the UE context from the 5GC, the RAN activates AS security (both ciphering and integrity protection)
using theinitial security activation procedure. The RRC messages to activate security (command and successful
response) are integrity protected, while ciphering is started only after completion of the procedure. That is, the response
to the message used to activate security is not ciphered, while the subsequent messages (e.g. used to establish SRB2 and
DRBs) are both integrity protected and ciphered. After having initiated the initial security activation procedure, the
network may initiate the establishment of SRB2 and DRBs, i.e. the network may do this prior to receiving the
confirmation of theinitial security activation from the UE. In any case, the network will apply both ciphering and
integrity protection for the RRC reconfiguration messages used to establish SRB2 and DRBs. The network should
release the RRC connection if the initial security activation and/ or the radio bearer establishment fails.

The release of the RRC connection normally isinitiated by the network. The procedure may be used to re-direct the UE
to an NR frequency or an E-UTRA carrier frequency.
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The suspension of the RRC connection isinitiated by the network. When the RRC connection is suspended, the UE
storesthe UE AS context and any configuration received from the network, and transitsto RRC_INACTIVE state. The
RRC message to suspend the RRC connection isintegrity protected and ciphered.

The resumption of a suspended RRC connection isinitiated by upper layers when the UE needsto transit from
RRC_INACTIVE state to RRC_CONNECTED state or by RRC layer to perform a RNA update or by RAN paging
from NG-RAN. When the RRC connection is resumed, network configures the UE according to the RRC connection
resume procedure based on the stored UE AS context and any RRC configuration received from the network. The RRC
connection resume procedure re-activates security and re-establishes SRB(s) and DRB(S).

In response to arequest to resume the RRC connection, the network may resume the suspended RRC connection and
send UE to RRC_CONNECTED, or reject the request to resume and send UE to RRC_INACTIVE (with await timer),
or directly re-suspend the RRC connection and send UE to RRC_INACTIVE, or directly release the RRC connection
and send UE to RRC_IDLE, or instruct the UE to initiate NAS level recovery (in this case the network sends an RRC

setup message).
Editor's Note FFS NE-DC, NR-NR-DC related aspects.

5.3.1.2 Security
AS security comprises of the integrity protection and ciphering of RRC signalling (SRBs) and user data (DRBS).

RRC handles the configuration of the security parameters which are part of the AS configuration: the integrity
protection algorithm, the ciphering algorithm, if integrity and/or ciphering is enabled for a DRB and two parameters,
namely the keySetChangel ndicator and the nextHopChainingCount, which are used by the UE to determine the AS
security keys upon reconfiguration with sync (with key change), connection re-establishment and/or connection resume.

The integrity protection and ciphering agorithm is common for signalling radio bearers SRB1 and SRB2. When not
configured with any kind of DC, the ciphering and integrity protection algorithm is common for al radio bearers (i.e.
SRB1, SRB2 and DRBSs). All DRBsrelated to the same PDU session have the same security configuration. Neither
integrity protection nor ciphering applies for SRBO.

Editor's Note: FFS NE-DC, NR-NR-DC related security parameters such as SK-counter and S-KgNB.

RRC integrity and ciphering are always activated together, i.e. in one message/procedure. RRC integrity and ciphering
for SRBs are never de-activated. However, it is possible to switch to a'NULL' ciphering algorithm (nea0).

The'NULL' integrity protection algorithm (nia0) is used only for SRBs and for the UE in limited service mode [11]. In
case the 'NULL" integrity protection algorithmis used, 'NULL' ciphering algorithm is al so used.

NOTE 1. Lower layers discard RRC messages for which the integrity check has failed and indicate the integrity
verification check failure to RRC.

The AS applies four different security keys: one for the integrity protection of RRC signalling (Krrcint), one for the
ciphering of RRC signalling (Krrcenc), One for integrity protection of user data (Kurini) and one for the ciphering of user
data (Kupenc). All four AS keys are derived from the Kgng key. The Kgng is based on the Kawr key (as specified in TS
33.501 [11]), which is handled by upper layers.

Theintegrity and ciphering algorithms can only be changed with reconfiguration with sync. The AS keys (Kgng, Krrcint,
KRrreene, Kurint and Kupenc) change upon reconfiguration with sync (if masterKeyUpdate isincluded), and upon
connection re-establishment and connection resume.

For each radio bearer an independent counter (COUNT, as specified in TS 38.323 [5]) is maintained for each direction.
For each radio bearer, the COUNT is used as input for ciphering and integrity protection. It is not allowed to use the
same COUNT value more than once for a given security key. In order to limit the signalling overhead, individual
messages/ packets include a short sequence number (PDCP SN, as specified in TS 38.323 [5]). In addition, an overflow
counter mechanism is used: the hyper frame number (TX_HFN and RX_HFN, as specified in TS 38.323 [5]). The HFN
needs to be synchronized between the UE and the network. The network is responsible for avoiding reuse of the
COUNT with the same RB identity and with the same key, e.g. due to the transfer of large volumes of data, release and
establishment of new RBs, and multiple termination point changes for RLC-UM bearers. In order to avoid such re-use,
the network may e.g. use different RB identities for RB establishments, change the security key, or an
RRC_CONNECTED to RRC_IDLE/RRC_INACTIVE and then to RRC_CONNECTED transition.

For each SRB, the value provided by RRC to lower layers to derive the 5-bit BEARER parameter used as input for
ciphering and for integrity protection isthe value of the corresponding srb-Identity with the M SBs padded with zeroes.
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Editor's Note: FFS Handling of keysin NE-DC and NR-NR-DC.
5.3.2 Paging
5321 General

|UE| |Network|

Pagi
< aging

Figure 5.3.2.1-1: Paging

The purpose of this procedureis:

- totransmit paging information to aUE in RRC_IDLE or RRC_INACTIVE.
5.3.2.2 Initiation

The network initiates the paging procedure by transmitting the Paging message at the UE's paging occasion as specified
in TS 38.304 [20]. The network may address multiple UEs within a Paging message by including one PagingRecord for
each UE.

5.3.2.3 Reception of the Paging message by the UE
Upon receiving the Paging message, the UE shall:
1> if inRRC_IDLE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-Identity and accessType (if present) to the upper layers;
1> if in RRC_INACTIVE, for each of the PagingRecord, if any, included in the Paging message:
2> if the ue-Identity included in the PagingRecord matches the UE's stored fulll-RNTI:
3> if the UE is configured by upper layers with access identity 1:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to MPS:
PriorityAccess,

3> eseif the UE is configured by upper layers with access identity 2:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to MCS
PriorityAccess,

3> eseif the UE is configured by upper layers with one or more access identities equal to 11-15:

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to
highPriorityAccess;

3> dse

4> initiate the RRC connection resumption procedure according to 5.3.13 with resumeCause set to mt-
Access,

2> elseif the ue-ldentity included in the PagingRecord matches the UE identity allocated by upper layers:
3> forward the ue-ldentity to upper layers and accessType (if present) to the upper layers;

3> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause ‘other.
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5.3.3 RRC connection establishment
5.33.1 General

IE_E' Network

RRCSetupRequest
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RRCSetupComplete
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Figure 5.3.3.1-1: RRC connection establishment, successful

@ Network

RRCSetupRequest

>

RRCReject
< <

Figure 5.3.3.1-2: RRC connection establishment, network reject

The purpose of this procedureis to establish an RRC connection. RRC connection establishment involves SRB1
establishment. The procedure is also used to transfer the initial NAS dedicated information/ message from the UE to the
network.

The network applies the procedure as follows:
- When establishing an RRC connection;

- When UE isresuming or re-establishing an RRC connection, and the network is not able to retrieve or verify the
UE context. In this case, UE receives RRCSetup and responds with RRCSetupCompl ete.

5.3.3.2 Initiation

The UE initiates the procedure when upper layers request establishment of an RRC connection whilethe UE isin
RRC_IDLE and it has acquired essential system information as described in 5.2.2.1.

The UE shall ensure having valid and up to date essential system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:

1> if the upper layers provide an Access Category and one or more Access | dentities upon requesting establishment
of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
I dentities provided by upper layers;

3> if the access attempt is barred, the procedure ends;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIB1,

1> apply the default MAC Cell Group configuration as specified in 9.2.2;

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 37 ETSI TS 138 331 V15.4.0 (2019-04)

1> apply the CCCH configuration as specified in 9.1.1.2;
1> apply the timeAlignmentTimer Common included in SB1,;
1> start timer T300;

1> initiate transmission of the RRCSetupRequest message in accordance with 5.3.3.3;

5.3.3.3 Actions related to transmission of RRCSetupRequest message
The UE shall set the contents of RRCSetupRequest message as follows:
1> set the ue-Identity as follows:
2> if upper layers provide an 5G-STMS:
3> set the ue-ldentity to ng-5G-STMS -Partl;
2> else
3> draw a 39-bit random value in the range 0..2%-1 and set the ue-Identity to this value;
NOTE 1: Upper layers provide the 5G-STMS if the UE isregistered in the TA of the current cell.
1> set the establishmentCause in accordance with the information received from upper layers;
The UE shall submit the RRCSetupRequest message to lower layers for transmission.

The UE shall continue cell re-selection related measurements as well as cell re-selection evaluation. If the conditions for
cell re-selection are fulfilled, the UE shall perform cell re-selection as specified in 5.3.3.6.

5.3.34 Reception of the RRCSetup by the UE
The UE shall perform the following actions upon reception of the RRCSetup:
1> if the RRCSetup isreceived in response to an RRCReestablishmentRequest; or
1> if the RRCSetup isreceived in response to an RRCResumeRequest or RRCResumeRequest1:
2> discard any stored UE Inactive AS context and suspendConfig;

2> discard any current AS security context including the Krrcenc key, the Krgcint key, the Kupint key and the
Kupenc key;

2> release radio resources for al established RBs except SRBO, including release of the RLC entities, of the
associated PDCP entities and of SDAP;

2> release the RRC configuration except for the default MAC Cell Group configuration and CCCH
configuration;

2> indicate to upper layers fallback of the RRC connection;
2> stop timer T380, if running;

1> perform the cell group configuration procedure in accordance with the received master CellGroup and as
specified in 5.3.5.5;

1> perform the radio bearer configuration procedure in accordance with the received radioBearerConfig and as
specified in 5.3.5.6;

1> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited
from another RAT;

1> stop timer T300, T301 or T319 if running;
1> if T390 isrunning:

2> stop timer T390 for all access categories;
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2> perform the actions as specified in 5.3.14.4.
1> stop timer T302, if running;
1> stop timer T320, if running;
1> if the RRCSetup isreceived in response to an RRCResumeRequest, RRCResumeRequest1 or RRCSetupRequest:
2> enter RRC_CONNECTED;
2> stop the cell re-selection procedure;
1> consider the current cell to be the PCell;
1> set the content of RRCSetupComplete message as follows:
2> if upper layers provide an 5G-S-TMS:
3> if the RRCSetup is received in response to an RRCSetupRequest:
4> set the ng-5G-S- TMS-Value to ng-5G-S- TMS -Part2;
3> ese
4> set the ng-5G-S TMS-Value to ng-5G-S TMS;

2> set the selectedPLMN-Identity to the PLMN selected by upper layers (TS 24.501 [23]) from the PLMN(S)
included in the plmn-IdentityList in SIB1;

2> if upper layers provide the 'Registered AMF":
3> include and set the registeredAMF as follows:

4> if the PLMN identity of the 'Registered AMF is different from the PLMN selected by the upper
layers:

5> include the pimnldentity in the registeredAMF and set it to the value of the PLMN identity in the
'Registered AMF' received from upper layers;

4> set the amf-ldentifier to the value received from upper layers;
3> include and set the guami-Type to the value provided by the upper layers;
2> if upper layers provide one or more S-NSSAI (see TS 23.003 [21]):
3> include the s-nssai-List and set the content to the val ues provided by the upper layers,
2> set the dedicatedNAS-Message to include the information received from upper layers;
1> submit the RRCSetupComplete message to lower layers for transmission, upon which the procedure ends
5.3.35 Reception of the RRCReject by the UE
The UE shall:
1> perform the actions as specified in 5.3.15;

5.3.3.6 Cell re-selection or cell selection while T390, T300 or T302 is running (UE in
RRC_IDLE)

The UE shall:
1> if cell reselection occurs while T300 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC connection
failure’

1> elseif cell selection or reselection occurs while T390 is running:
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2> stop T390 for all access categories;
2> perform the actions as specified in 5.3.14.4.
5.3.3.7 T300 expiry
The UE shall:
1> if timer T300 expires:
2> reset MAC, release the MAC configuration and re-establish RLC for all RBsthat are established;

2> if the T300 has expired a consecutive connEstFail Count times on the same cell for which
connEstFailureControl isincluded in SB1:

3> for aperiod as indicated by connEstFail OffsetValidity:

4> use connEstFail Offset for the parameter Qoffsettemp for the concerned cell when performing cell
selection and reselection according to TS 38.304 [20] and TS 36.304 [27];

NOTE: When performing cell selection, if no suitable or acceptable cell can be found, it isup to UE
implementation whether to stop using connEstFail Offset for the parameter Qoffsettemp during
connEstFail OffsetValidity for the concerned cell.

2> inform upper layers about the failure to establish the RRC connection, upon which the procedure ends;

5.3.3.8 Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure, due to aNAS procedure being aborted as specified
in TS 37.324 [24], while the UE has not yet entered RRC_CONNECTED, the UE shall:

1> stop timer T300, if running;
1> reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;

5.34 Initial security activation
5.34.1 General

@ Network

< SecurityModeCommand

SecurityModeCompl ete >

Figure 5.3.4.1-1: Security mode command, successful

@ Network

< SecurityModeCommand

SecurityModeFailure

)

Figure 5.3.4.1-2: Security mode command, failure

The purpose of this procedure isto activate AS security upon RRC connection establishment.
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5.34.2 Initiation

The network initiates the security mode command procedure to aUE in RRC_CONNECTED. Moreover, the network
applies the procedure as follows:

- whenonly SRB1, isestablished, i.e. prior to establishment of SRB2 and/ or DRBs.
5.34.3 Reception of the SecurityModeCommand by the UE
The UE shall:

1> derive the Kgne key, as specified in TS 33.501 [11];

1> derive the Krrcint key associated with the integrityProtAlgorithm indicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

1> request lower layersto verify the integrity protection of the SecurityModeCommand message, using the
agorithm indicated by the integrityProtAlgorithm as included in the SecurityModeCommand message and the
Krrcint key,

1> if the SecurityModeCommand message passes the integrity protection check:

2> derive the Krreenc key and the Kypenc key associated with the cipheringAlgorithm indicated in the
SecurityModeCommand message, as specified in TS 33.501 [11];

2> derive the Kupint key associated with the integrityProtAlgorithmindicated in the SecurityModeCommand
message, as specified in TS 33.501 [11];

2> configure lower layers to apply SRB integrity protection using the indicated algorithm and the Kgrrcint key
immediately, i.e. integrity protection shall be applied to all subsequent messages received and sent by the UE,
including the SecurityModeCompl ete message;

2> configure lower layers to apply SRB ciphering using the indicated algorithm, the Krrcenc keyafter completing
the procedure, i.e. ciphering shall be applied to all subsequent messages received and sent by the UE, except
for the SecurityModeCompl ete message which is sent unciphered;

2> consider AS security to be activated;
2> submit the SecurityModeComplete message to lower layers for transmission, upon which the procedure ends;
1> else:

2> continue using the configuration used prior to the reception of the SecurityModeCommand message, i.e.
neither apply integrity protection nor ciphering.

2> submit the SecurityModeFailure message to lower layers for transmission, upon which the procedure ends.
5.3.5 RRC reconfiguration
5.35.1 General

@ Network

RRCReconfiguration

<
RRCReconfigurationComplete

>

Figure 5.3.5.1-1: RRC reconfiguration, successful
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@ Network

RRCReconfiguration

RRC connection re-establishment

< >

Figure 5.3.5.1-2: RRC reconfiguration, failure

The purpose of this procedure is to modify an RRC connection, e.g. to establish/modify/release RBs, to perform
reconfiguration with sync, to setup/modify/release measurements, to add/modify/release SCells and cell groups. As part
of the procedure, NAS dedicated information may be transferred from the Network to the UE.

In EN-DC, SRB3 can be used for measurement configuration and reporting, to (re-)configure MAC, RLC, physical
layer and RLF timers and constants of the SCG configuration, and to reconfigure PDCP for DRBs associated with the
S-Kgne or SRB3, provided that the (re-)configuration does not require any MeNB involvement.

5.35.2 Initiation

The Network may initiate the RRC reconfiguration procedure to a UE in RRC_CONNECTED. The Network applies the
procedure as follows:

- the establishment of RBs (other than SRB1, that is established during RRC connection establishment) is
performed only when AS security has been activated;

- theaddition of Secondary Cell Group and SCellsis performed only when AS security has been activated;
- thereconfigurationWithSync isincluded in secondaryCellGroup only when at least one DRB is setup in SCG;

- thereconfigurationWithSync isincluded in master Cell Group only when AS-security has been activated, and
SRB2 with at least one DRB are setup and not suspended.

5.3.5.3 Reception of an RRCReconfiguration by the UE
The UE shall perform the following actions upon reception of the RRCReconfiguration:
1> if the RRCReconfiguration includes the full Config:
2> perform the full configuration procedure as specified in 5.3.5.11,
1> if the RRCReconfiguration includes the master CellGroup:
2> perform the cell group configuration for the received master CellGroup according to 5.3.5.5;
1> if the RRCReconfiguration includes the master KeyUpdate:
2> perform security key update procedure as specified in 5.3.5.7;
1> if the RRCReconfiguration includes the secondaryCellGroup:
2> perform the cell group configuration for the SCG according to 5.3.5.5;
1> if the RRCReconfiguration message contains the radioBearer Config:
2> perform the radio bearer configuration according to 5.3.5.6;
1> if the RRCReconfiguration message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> if the RRCReconfiguration message includes the dedicatedNAS-Messagel.ist:

2> forward each element of the dedicatedNAS-Messagel.ist to upper layersin the same order as listed;
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1> if the RRCReconfiguration message includes the dedicatedSI B1-Delivery:
2> perform the action upon reception of SB1 as specified in 5.2.2.4.2;
1> if the RRCReconfiguration message includes the dedicatedSysteml nformationDelivery:
2> perform the action upon reception of System Information as specified in 5.2.2.4;
1> if the RRCReconfiguration message includes the other Config:
2> perform the other configuration procedure as specified in 5.3.5.9;
1> set the content of RRCReconfigurationCompl ete message as follows:
2> if the RRCReconfiguration includes the master Cell Group containing the reportUplinkTxDirectCurrent, or;
2> if the RRCReconfiguration includes the secondaryCellGroup containing the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList;
1> if the UE is configured with E-UTRA nr-SecondaryCellGroupConfig (MCG is E-UTRA):
2> if RRCReconfiguration was received via SRB1:

3> submit the RRCReconfigurationComplete viathe E-UTRA MCG embedded in E-UTRA RRC message
RRCConnectionReconfigurationCompl ete as specified in TS 36.331 [10];

3> if reconfigurationWithSync was included in spCellConfig of an SCG:

4> initiate the random access procedure on the SpCell, as specified in TS 38.321 [3];
3> else

4> the procedure ends;

NOTE: The order the UE sends the RRCConnecti onReconfigurationCompl ete message and performs the Random
Access procedure towards the SCG isleft to UE implementation.

2> else (RRCReconfiguration was received via SRB3):

3> submit the RRCReconfigurationComplete message via SRB3 to lower layers for transmission using the
new configuration;

NOTE: For EN-DC, in the case RRCReconfiguration isreceived via SRB1, the random access is triggered by
RRC layer itself asthereis not necessarily other UL transmission. In the case RRCReconfiguration is
received via SRB3, the random accessis triggered by the MAC layer due to arrival of
RRCReconfigurationCompl ete.

1> ese

2> submit the RRCReconfigurationComplete message via SRB1 to lower layers for transmission using the new
configuration;

2> if thisisthe first RRCReconfiguration message after successful completion of the RRC re-establishment
procedure;

3> resume SRB2 and DRBs that are suspended;

1> if reconfigurationWithSync was included in spCellConfig of an MCG or SCG, and when MAC of an NR cell
group successfully completes a random access procedure triggered above;

2> stop timer T304 for that cell group;

2> apply the parts of the CQI reporting configuration, the scheduling request configuration and the sounding RS
configuration that do not require the UE to know the SFN of the respective target SpCell, if any;
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2> apply the parts of the measurement and the radio resource configuration that require the UE to know the SFN
of the respective target SpCell (e.g. measurement gaps, periodic CQI reporting, scheduling request
configuration, sounding RS configuration), if any, upon acquiring the SFN of that target SpCell;

2> if the reconfigurationWithSync was included in spCellConfig of an MCG:
3> if T390 isrunning:
4> stop timer T390 for all access categories,
4> perform the actions as specified in 5.3.14.4.
3> if RRCReconfiguration does not include dedicatedS B1-Delivery and

3> if the active downlink BWP, which isindicated by the firstActiveDownlinkBWP-Id for the target SpCell
of the MCG, has a common search space configured by searchSpaceS B1:

4> acquire the SB1, which is scheduled as specified in TS 38.213 [13], of the target SpCell of the MCG;
4> upon acquiring SIB1, perform the actions specified in clause 5.2.2.4.2;
2> the procedure ends.

NOTE: TheUE isonly required to acquire broadcasted SB1 if the UE can acquire it without disrupting unicast
data reception, i.e. the broadcast and unicast beams are quasi co-located.

5.3.5.4 Secondary cell group release
The UE shall:
1> asaresult of SCG release triggered by E-UTRA:
2> reset SCG MAC, if configured;
2> for each RLC bearer that is part of the SCG configuration:
3> perform RLC bearer release procedure as specified in 5.3.5.5.3;
2> release the SCG configuration;
2> stop timer T310 for the corresponding SpCell, if running;
2> stop timer T304 for the corresponding SpCell, if running.

NOTE: Release of cell group means only release of the lower layer configuration of the cell group but the
RadioBearer Config may not be released.

5.35.5 Cell Group configuration

5.3.5.5.1 General

The network configures the UE with Master Cell Group (MCG), and zero or one Secondary Cell Group (SCG). For EN-
DC, the MCG is configured as specified in TS 36.331 [10]. The network provides the configuration parameters for a
cell group in the CellGroupConfig I E.

The UE performs the following actions based on areceived CellGroupConfig | E:
1> if the CellGroupConfig contains the spCell Config with reconfigurationWithSync:
2> perform Reconfiguration with sync according to 5.3.5.5.2;
2> resume all suspended radio bearers and resume SCG transmission for al radio bearers, if suspended;
1> if the CellGroupConfig contains the rlc-Bearer ToReleasel.ist:
2> perform RLC bearer release as specified in 5.3.5.5.3;
1> if the CellGroupConfig contains the rlc-Bearer TOAddModList:
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2> perform the RLC bearer addition/modification as specified in 5.3.5.5.4;
1> if the CellGroupConfig contains the mac-Cell GroupConfig:
2> configure the MAC entity of this cell group as specified in 5.3.5.5.5;
1> if the CellGroupConfig contains the sCell ToRel easeList:
2> perform SCell release as specified in 5.3.5.5.8;
1> if the CellGroupConfig contains the spCellConfig:
2> configure the SpCell as specifiedin 5.3.5.5.7;
1> if the CellGroupConfig contains the sCell ToAddModList:
2> perform SCell addition/modification as specified in 5.3.5.5.9.
5.3.5.5.2 Reconfiguration with sync
The UE shall perform the following actions to execute a reconfiguration with sync.

1> if the security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
release cause 'other' upon which the procedure ends;

1> stop timer T310 for the corresponding SpCell, if running;

1> start timer T304 for the corresponding SpCell with the timer value set to t304, asincluded in the
reconfigurationWithSync;

1> if the frequencylnfoDL isincluded:

2> consider the target SpCell to be one on the SSB frequency indicated by the frequencylnfoDL with a physical
cell identity indicated by the physCellid;

1> ese

2> consider the target SpCell to be one on the SSB frequency of the source SpCell with aphysical cell identity
indicated by the physCellld;

1> start synchronising to the DL of the target SpCell;

1> apply the specified BCCH configuration defined in 9.1.1.1;

1> acquire the MIB, which is scheduled as specified in TS 38.213 [13];
1> perform the actions specified in clause 5.2.2.4.1;

NOTE 1: The UE should perform the reconfiguration with sync as soon as possible following the reception of the
RRC message triggering the reconfiguration with sync, which could be before confirming successful
reception (HARQ and ARQ) of this message.

NOTE 2: The UE may omit reading the MIB if the UE already has the required timing information, or the timing
information is not needed for random access.

1> reset the MAC entity of this cell group;
1> consider the SCell(s) of this cell group, if configured, to be in deactivated state;
1> apply the value of the newUE-Identity asthe C-RNTI for this cell group;

Editor's Note: Verify that this does not configure some common parameters which are later discarded due to e.g.
SCell release or due to LCH release.

1> configure lower layers in accordance with the received spCell ConfigCommon;

1> configure lower layers in accordance with any additional fields, not covered in the previous, if included in the
received reconfigurationWithSync.

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 45 ETSI TS 138 331 V15.4.0 (2019-04)

5.3.5.5.3 RLC bearer release
The UE shall:

1> for each logical Channel I dentity value included in the ric-Bearer ToRel easeList that is part of the current UE
configuration (LCH release); or

1> for each logical Channel I dentity value that is to be released as the result of an SCG release according to 5.3.5.4:
2> release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3;
2> release the corresponding logical channel.
5.3.5.54 RLC bearer addition/modification
For each RLC-Bearer Config received in the ric-Bearer ToAddModList | E the UE shall:
1> if the UE's current configuration contains a RLC bearer with the received logical Channel I dentity:
2> if reestablishRLC isreceived:
3> re-establish the RLC entity as specified in TS 38.322 [4];
2> reconfigure the RLC entity or entities in accordance with the received rlc-Config;
2> reconfigure the logical channel in accordance with the received mac-Logical Channel Config;

NOTE: The network does not re-associate an aready configured logical channel with another radio bearer. Hence
servedRadioBearer is not present in this case.

1> else (alogical channel with the given logical Channelldentity was not configured before):
2> if the logical Channel I dentity corresponds to an SRB and rlc-Config is not included:

3> establish an RLC entity in accordance with the default configuration defined in 9.2 for the corresponding
SRB;

2> else
3> establish an RLC entity in accordance with the received rlc-Config;
2> if the logical Channel ldentity corresponds to an SRB and if mac-Logical Channel Config is not included:

3> configure this MAC entity with alogical channel in accordance to the default configuration defined in 9.2
for the corresponding SRB;

2> ese:

3> configure this MAC entity with alogical channel in accordance to the received mac-
Logical Channel Config;

2> associate thislogical channel with the PDCP entity identified by servedRadioBearer.
5.3.555 MAC entity configuration
The UE shall:
1> if MCG MAC isnot part of the current UE configuration (i.e. MCG establishment):
2> create an MCG MAC entity;
1> if SCG MAC is not part of the current UE configuration (i.e. SCG establishment):
2> create an SCG MAC entity;

1> reconfigure the MAC main configuration of the cell group in accordance with the received mac-
CellGroupConfig other than tag-ToReleasel ist and tag-ToAddModList;
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1> if the received mac-CellGroupConfig includes the tag-ToReleaseL.ist:
2> for each TAG-1d value included in the tag-ToReleaseL ist that is part of the current UE configuration:
3> release the TAG indicated by TAG-1d,;
1> if the received mac-Cell GroupConfig includes the tag-ToAddModList:

2> for each tag-1d value included in tag-ToAddModList that is not part of the current UE configuration (TAG
addition):

3> add the TAG, corresponding to the tag-1d, in accordance with the received timeAlignmentTimer;

2> for each tag-1d value included in tag-ToAddModList that is part of the current UE configuration (TAG
modification):

3> reconfigure the TAG, corresponding to the tag-1d, in accordance with the received timeAlignmentTimer.
5.3.5.5.6 RLF Timers & Constants configuration
The UE shall:
1> if thereceived rlf-TimersAndConstants is set to release:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in SB1;

1> else
2> (re-)configure the value of timers and constants in accordance with received rif-Timer sAndConstants.
2> stop timer T310 for this cell group, if running, and
2> reset the counters N310 and N311
5.3.5.5.7 SPCell Configuration
The UE shall:
1> if the SpCellConfig contains the rif-Timer sAndConstants:
2> configure the RLF timers and constants for this cell group as specified in 5.3.5.5.6;
1> elseif rlf-TimersAndConstants is not configured for this cell group:

2> use values for timers T301, T310, T311 and constants N310, N311, asincluded in ue-Timer sAndConstants
received in SB1;

1> if the SpCellConfig contains spCell ConfigDedicated:
2> configure the SpCell in accordance with the spCell ConfigDedicated;

2> consider the bandwidth part indicated in firstActiveUplinkBWP-1d if configured to be the active uplink
bandwidth part;

2> consider the bandwidth part indicated in firstActiveDownlinkBWP-1d if configured to be the active downlink
bandwidth part;

2> if the any of the reference signal(s) that are used for radio link monitoring are reconfigured by the received
spCell ConfigDedicated:

3> stop timer T310 for the corresponding SpCell, if running;
3> reset the counters N310 and N311.

5.3.5.5.8 SCell Release

The UE shall:
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1> if thereleaseistriggered by reception of the sCell ToReleaseL.ist:
2> for each sCellIndex value included in the sCell ToRel easeL.ist:
3> if the current UE configuration includes an SCell with value sCelllndex:
4> release the SCell.
5.3.5.5.9 SCell Addition/Modification
The UE shall:

1> for each sCelllndex value included in the sCell ToAddModList that is not part of the current UE configuration
(SCell addition):

2> add the SCell, corresponding to the sCelllndex, in accordance with the sCell ConfigCommon and
sCellConfigDedicated,;

2> configure lower layers to consider the SCell to be in deactivated state;
Editor's Note: FFS Check automatic measurement handling for SCells.
2> for each measld included in the measldList within VarMeasConfig:
3> if SCellsare not applicable for the associated measurement; and

3> if the concerned SCell isincluded in cellsTriggeredList defined within the VarMeasReportList for this
measld:

4> remove the concerned SCell from cellsTriggeredList defined within the VarMeasReportList for this
measld;

1> for each sCelllndex value included in the sCell ToAddModList that is part of the current UE configuration (SCell
modification):

2> modify the SCell configuration in accordance with the sCell ConfigDedicated.
5.3.5.6 Radio Bearer configuration
5.35.6.1 General
The UE shall perform the following actions based on a received RadioBearer Config | E:
1> if the RadioBearerConfig includes the srb3-ToRelease:
2> perform the SRB release as specified in 5.3.5.6.2;
1> if the RadioBearerConfig includes the srb-ToAddModList:
2> perform the SRB addition or reconfiguration as specified in 5.3.5.6.3;
1> if the RadioBearerConfig includes the drb-ToReleaseL.ist:
2> perform DRB release as specified in 5.3.5.6.4;
1> if the RadioBearerConfig includes the drb-ToAddModList:
2> perform DRB addition or reconfiguration as specified in 5.3.5.6.5.

1> release all SDAP entities, if any, that have no associated DRB as specified in TS 37.324 [24] clause 5.1.2, and
indicate the release of the user plane resources for PDU Sessions associated with the released SDAP entitiesto
upper layers.

5.3.5.6.2 SRB release
The UE shall:
1> release the PDCP entity and the srb-Identity of the SRB3.
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5.3.5.6.3 SRB addition/modification
The UE shall:

1> for each srb-ldentity value included in the srb-ToAddModList that is not part of the current UE configuration
(SRB establishment or reconfiguration from E-UTRA PDCP to NR PDCP):

2> establish a PDCP entity;

2> if AS security has been activated:
3> if target RAT of handover is E-UTRA/SGC, or;
3> if the UE is only connected to E-UTRA/5GC:

4> configure the PDCP entity with the security algorithms and keys (K rrcenc and Krraint)
configured/derived as specified in TS 36.331 [10];

3> dse

4> configure the PDCP entity with the security algorithms according to securityConfig and apply the keys
(Krreenc @nd Krreint) associated with the master key (Kens/ Kgng) or secondary key (S-Kgne) as
indicated in keyToUse, if applicable;

2> if the current UE configuration as configured by E-UTRA in TS 36.331 [10] includes an SRB identified with
the same srb-1dentity value:

3> associate the E-UTRA RLC entity and DCCH of this SRB with the NR PDCP entity;
3> release the E-UTRA PDCP entity of this SRB;

2> if the pdcp-Config isincluded:
3> configure the PDCP entity in accordance with the received pdcp-Config;

2> else

3> configure the PDCP entity in accordance with the default configuration defined in 9.2.1 for the
corresponding SRB;

1> for each srb-ldentity value included in the srb-ToAddModList that is part of the current UE configuration:
2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC, or;
3> if the UE is only connected to E-UTRA/5GC:

4> configure the PDCP entity to apply the integrity protection algorithm and Kgrcint key
configured/derived as specified in TS 36.331 [10], i.e. the integrity protection configuration shall be
applied to all subsequent messages received and sent by the UE, including the message used to
indicate the successful completion of the procedure;

4> configure the PDCP entity to apply the ciphering al gorithm and Krrcenc key configured/derived as
specified in TS 36.331 [10], i.e. the ciphering configuration shall be applied to all subsequent
messages received and sent by the UE, including the message used to indicate the successful
completion of the procedure;

3> dse

4> configure the PDCP entity to apply the integrity protection algorithm and Krrcint key associated with
the master key (Kena/Kgng) or secondary key (S-Kgne), asindicated in keyToUse, i.e. the integrity
protection configuration shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

4> configure the PDCP entity to apply the ciphering agorithm and Krrcene key associated with the master
key (Kena/Kgng) Or secondary key (S-Kgng) asindicated in keyToUse, i.e. the ciphering configuration
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shall be applied to all subsequent messages received and sent by the UE, including the message used
to indicate the successful completion of the procedure;

4> re-establish the PDCP entity of this SRB as specified in TS 38.323 [5];
2> elsg, if the discardOnPDCP is set:
3> trigger the PDCP entity to perform SDU discard as specified in TS 38.323 [5];
2> if the pdcp-Config isincluded:
3> reconfigure the PDCP entity in accordance with the received pdcp-Config.
5.3.5.6.4 DRB release

Editor's Note: FFS/ TODO: Add handling for the new QoS concept (mapping of flows; configuration of QFI-to-
DRB mapping; reflective QoS...) but keep also EPS-Bearer handling for the EN-DC case

The UE shall:
1> for each drb-Identity value included in the drb-ToReleaseList that is part of the current UE configuration; or
1> for each drb-ldentity value that is to be released as the result of full configuration according to 5.3.5.11:
2> release the PDCP entity and the drb-Identity;
2> if SDAP entity associated with this DRB is configured:
3> indicate the release of the DRB to SDAP entity associated with this DRB (TS 37.324 [24], clause 5.3.3);
2> if the UE is operating in EN-DC:
3> if anew bearer is not added either with NR or E-UTRA with same eps-Bearer|dentity:
4> indicate the release of the DRB and the eps-Bearer|dentity of the released DRB to upper layers.

NOTE 1: The UE does not consider the message as erroneous if the drb-ToReleaseL.ist includes any drb-ldentity
value that is not part of the current UE configuration.

NOTE 2: Whether or not the RLC and MAC entities associated with this PDCP entity are reset or released is
determined by the CellGroupConfig.

5.3.5.6.5 DRB addition/modification

The UE shall:

1> for each drb-ldentity value included in the drb-ToAddModList that is not part of the current UE configuration
(DRB establishment including the case when full configuration option is used):

2> establish a PDCP entity and configure it in accordance with the received pdcp-Config;
2> if the PDCP entity of this DRB is not configured with cipheringDisabled:

3> if target RAT of handover is E-UTRA/5GC, or;

3> if the UE is only connected to E-UTRA/5GC:

4> configure the PDCP entity with the ciphering algorithm and Kupenc key configured/derived as
specified in TS 36.331 [10];

3> dse

4> configure the PDCP entity with the ciphering algorithms according to securityConfig and apply the
Kupenc key associated with the master key (Kens/Kgng) or the secondary key (S-Kgng) asindicated in
keyToUsg;

2> if the PDCP entity of this DRB is configured with integrityProtection:
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3> configure the PDCP entity with the integrity algorithms according to securityConfig and apply the Kupint

key associated with the master (Kene/Kgng) Or the secondary key (S-Kgns) asindicated in keyToUse;
2> if an sdap-Config isincluded:

3> if an SDAP entity with the received pdu-Session does not exist:
4> establish an SDAP entity as specified in TS 37.324 [24] clause 5.1.1;
4> |f an SDAP entity with the received pdu-Session did not exist prior to receiving this reconfiguration:

5> indicate the establishment of the user plane resources for the pdu-Session to upper layers;

3> configure the SDAP entity in accordance with the received sdap-Config as specified in TS 37.324 [24]
and associate the DRB with the SDAP entity;

2> if the UE is operating in EN-DC:

3> if the DRB was configured with the same eps-Bearerldentity either by NR or E-UTRA prior to receiving
this reconfiguration:

4> associate the established DRB with the corresponding eps-Bearer|dentity;
3> else

4> indicate the establishment of the DRB(s) and the eps-Bearer | dentity of the established DRB(s) to
upper layers,

1> for each drb-Identity value included in the drb-ToAddModList that is part of the current UE configuration:
2> if the reestablishPDCP is set:
3> if target RAT of handover is E-UTRA/5GC, or;
3> if the UE is only connected to E-UTRA/5GC:
4> if the PDCP entity of this DRB is not configured with cipheringDisabled:

5> configure the PDCP entity with the ciphering algorithm and Kypenc key configured/derived as
specified in TS 36.331 [10], clause 5.4.2.3, i.e. the ciphering configuration shall be applied to all
subsequent PDCP PDUSs received and sent by the UE;

3> else
4> if the PDCP entity of this DRB is not configured with cipheringDisabled:

5> configure the PDCP entity with the ciphering al gorithm and Kypenc key associated with the master
key (Keng/ Kgng) OF the secondary key (S-Kgns), asindicated in keyToUse, i.e. the ciphering
configuration shall be applied to al subsequent PDCP PDUs received and sent by the UE;

4> if the PDCP entity of this DRB is configured with integrityProtection:

5> configure the PDCP entity with the integrity algorithms according to securityConfig and apply the
Kurint key associated with the master key (Kene/Kgng) or the secondary key (S-Kgne) as indicated
in keyToUsg;

3> re-establish the PDCP entity of this DRB as specified in TS 38.323 [5], clause 5.1.2;
2> else, if therecoverPDCP is set:

3> trigger the PDCP entity of this DRB to perform data recovery as specified in TS 38.323 [5];
2> if the pdcp-Config isincluded:

3> reconfigure the PDCP entity in accordance with the received pdcp-Config.

2> if an sdap-Config isincluded,
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3> reconfigure the SDAP entity in accordance with the received sdap-Config as specified in TS37.324 [24];

3> for each QFI value added in mappedQoS-FlowsToAdd, if the QFI valueis previoudy configured, the QFI
value is released from the old DRB;

NOTE 1: Void.

NOTE 2: When determining whether a drb-ldentity valueis part of the current UE configuration, the UE does not
distinguish which RadioBearer Config and DRB-ToAddModList that DRB was originally configured in.
To re-associate a DRB with a different key (Kens to S-Keng OF Vice versa), the network provides the drb-
Identity value in the (target) drb-ToAddModList and sets the reestablishPDCP flag. The network does not
list the drb-Identity in the (source) drb-ToReleaseL.ist.

NOTE 3: When setting the reestablishPDCP flag for aradio bearer, the network ensures that the RLC receiver
entities do not deliver old PDCP PDUs to the re-established PDCP entity. It does that e.g. by triggering a
reconfiguration with sync of the cell group hosting the old RLC entity or by releasing the old RLC entity.

NOTE 4: In this specification, UE configuration refers to the parameters configured by NR RRC unless otherwise
stated.

NOTE 5: Ciphering and integrity protection can be enabled or disabled for a DRB. The enabling/disabling of
ciphering or integrity protection can be changed only by releasing and adding the DRB.

5.3.5.7 Security key update
The UE shall:
1> if the UE is operating in EN-DC:
2> upon reception of sk-Counter as specified in TS 36.331 [10]:

3> update the S-Kgng key based on the Keng key and using the received sk-Counter value, as specifiedin TS
33.401 [30];

3> derive Krreenc and Kupenc key as specified in TS 33.401 [30];
3> derive the Krgraint and Kupint key as specified in TS 33.401 [30].
1> else
2> if the nas-Container isincluded in the received master KeyUpdate:
3> forward the nas-Container to the upper layers,
2> if the keySetChangel ndicator is set to TRUE:
3> derive or update the Kgne key based on the K amr key, as specified in TS 33.501 [11];
2> else

3> derive or update the Kgvg key based on the current Kgne or the NH, using the nextHopChainingCount
value indicated in the received masterKeyUpdate, as specified in TS 33.501 [11];

2> store the nextHopChainingCount value;
2> derive the keys associated with Kgng as follows:
2> if the securityAlgorithmConfig isincluded in SecurityConfig:

3> derive Krreenc and Kupenc key associated with the cipheringAlgorithmindicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

3> derive the Krreint and Kupine key associated with the integrityProtAlgorithm indicated in the
securityAlgorithmConfig, as specified in TS 33.501 [11];

2> ese
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3> derive Krreenc and Kupenc key associated with the current cipheringAlgorithm, as specified in TS 33.501
[11];

3> derive the Krrcint and Kurint key associated with the current integrityProtAlgorithm, as specified in TS
33.501 [11].

NOTE: Ciphering and integrity protection are optional to configure for the DRBs.

5.3.5.8 Reconfiguration failure

5.3.5.8.1 Void

5.3.5.8.2 Inability to comply with RRCReconfiguration
The UE shall:

1> if the UE is operating in EN-DC:

2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message
received over SRB3;

3> continue using the configuration used prior to the reception of RRCReconfiguration message;

3> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG
reconfiguration error, upon which the connection reconfiguration procedure ends;

2> else, if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration
message received over SRB1;

3> continue using the configuration used prior to the reception of RRCReconfiguration message;

3> initiate the connection re-establishment procedure as specified in TS 36.331 [10], clause 5.3.7, upon
which the connection reconfiguration procedure ends.

1> elseif RRCReconfiguration isreceived viaNR:
2> if the UE is unable to comply with (part of) the configuration included in the RRCReconfiguration message;
3> continue using the configuration used prior to the reception of RRCReconfiguration message;
3> if security has not been activated:
4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other’
3> elseif AS security has been activated but SRB2 and at least one DRB have not been setup:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection falure’;

3> dse

4> initiate the connection re-establishment procedure as specified in 5.3.7, upon which the
reconfiguration procedure ends;

1> else if RRCReconfiguration isreceived via other RAT (Handover to NR failure):

2> if the UE is unable to comply with any part of the configuration included in the RRCReconfiguration
message:

3> perform the actions defined for this failure case as defined in the specifications applicable for the other
RAT.

NOTE 1: The UE may apply above failure handling also in case the RRCReconfiguration message causes a
protocol error for which the generic error handling as defined in 10 specifies that the UE shall ignore the

message.
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NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. thereis no partial success/failure.
5.3.5.8.3 T304 expiry (Reconfiguration with sync Failure)
The UE shall:
1> if T304 of the MCG expires.
2> release dedicated preambles provided in rach-ConfigDedicated if configured;
2> revert back to the UE configuration used in the source PCell;
2> initiate the connection re-establishment procedure as specified in subclause 5.3.7.
NOTE 1: Inthe context above, "the UE configuration” includes state variables and parameters of each radio bearer.
1> elseif T304 of asecondary cell group expires:
2> release dedicated preambles provided in rach-ConfigDedicated, if configured;

2> initiate the SCG failure information procedure as specified in subclause 5.7.3 to report SCG reconfiguration
with sync failure, upon which the RRC reconfiguration procedure ends;

1> elseif T304 expires when RRCReconfiguration is received via other RAT (HO to NR failure):
2> reset MAC;
2> perform the actions defined for this failure case as defined in the specifications applicable for the other RAT.
5.3.5.9 Other configuration
The UE shall:
1> if the received other Config includes the delayBudgetReportingConfig:
2> if delayBudgetReportingConfig is set to setup:
3> consider itself to be configured to send delay budget reports in accordance with 5.7.4;
2> else
3> consider itself not to be configured to send delay budget reports and stop timer T342, if running.
1> if the received other Config includes the overheatingAssistanceConfig:
2> if overheatingAssistanceConfig is set to setup:
3> consider itself to be configured to provide overheating assistance information in accordance with 5.7.4;
2> ese

3> consider itself not to be configured to provide overhesating assistance information and stop timer T345, if
running;

5.3.5.10 EN-DC release
The UE shall:
1> asaresult of EN-DC release triggered by E-UTRA:
2> release SRB3 (configured according to radioBearerConfig), if present;
2> release measConfig;

2> release the SCG configuration as specified in clause 5.3.5.4.
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5.3.5.11 Full configuration
The UE shall:

1> release/ clear al current dedicated radio configurations except the MCG C-RNTI and the security configurations
associated with the master key;

NOTE 1. Radio configuration is not just the resource configuration but includes other configurations like
MeasConfig. The radio configuration does not include SRB configurations and DRB configurations as
configured by radioBearer Config.

1> if the spCellConfig in the master CellGroup includes the reconfigurationWithSync (handover):
2> release/ clear al current common radio configurations;
2> use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311;
1> else (full configuration after re-establishment or during RRC resume):
2> if ue-TimersAndConstants are included in the SB1:

3> use valuesfor timers T301, T310, T311 and constants N310, N311, asincluded in ue-
TimersAndConstants received in SB1

2> else
3> use the default values specified in 9.2.3 for timers T310, T311 and constants N310, N311,

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SIB1,

1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> for each srb-ldentity value included in the srb-ToAddModList (SRB reconfiguration):
2> apply the default SRB configuration defined in 9.2.1 for the corresponding SRB;

NOTE 2: Thisisto get the SRBs (SRB1 and SRB2 for handover and SRB2 for reconfiguration after re-
establishment) to a known state from which the reconfiguration message can do further configuration.

1> for each pdu-Session that is part of the current UE configuration:
2> release the SDAP entity (clause 5.1.2in TS 37.324 [24]);
2> release each DRB associated to the pdu-Session as specified in 5.3.5.6.4;

NOTE 3: Thiswill retain the pdu-Session but remove the DRBs including drb-identity of these bearers from the
current UE configuration and trigger the setup of the DRBs within the ASin clause 5.3.10.3 using the
new configuration. The pdu-Session acts as the anchor for associating the released and re-setup DRB. In
the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel
configurations).

1> for each pdu-Session that is part of the current UE configuration but not added with same pdu-Session in the drb-
ToAddModList:

2> indicate the release of the user plane resources for the pdu-Session to upper layers;
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5.3.6 Counter check
5.36.1 General

IE_E' Network

Counter Check

Counter CheckResponse

>

Figure 5.3.6.1-1: Counter check procedure

The counter check procedure is used by the network to request the UE to verify the amount of data sent/ received on
each DRB. More specifically, the UE is requested to check if, for each DRB, the most significant bits of the COUNT
match with the values indicated by the network.

NOTE: The procedure enables the network to detect packet insertion by an intruder (a'man in the middi€).
5.3.6.2 Initiation
The network initiates the procedure by sending a Counter Check message.

NOTE: The network may initiate the procedure when any of the COUNT values reaches a specific value.

5.3.6.3 Reception of the CounterCheck message by the UE
Upon receiving the Counter Check message, the UE shall:
1> for each DRB that is established:

2> if no COUNT existsfor agiven direction (uplink or downlink) becauseit is a uni-directional bearer
configured only for the other direction:

3> assume the COUNT value to be 0 for the unused direction;
2> if the drb-Identity is not included in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT -1
(specified in TS 38.323 [5]), respectively;

2> dseif, for at least one direction, the most significant bits of the COUNT are different from the value
indicated in the drb-CountMSB-InfoList:

3> include the DRB in the drb-CountlnfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink set to the value of TX_NEXT — 1 and RX_NEXT -1
(specified in TS 38.323 [5]), respectively;

1> for each DRB that isincluded in the drb-CountMSB-InfoList in the Counter Check message that is not
established:

2> include the DRB in the drb-CountInfoList in the Counter CheckResponse message by including the drb-
I dentity, the count-Uplink and the count-Downlink with the most significant bits set identical to the
corresponding values in the drb-CountMSB-InfoList and the least significant bits set to zero;

1> submit the Counter CheckResponse message to lower layers for transmission upon which the procedure ends.
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537 RRC connection re-establishment
5371 General

IH_E| Network

RRCReestablishmentRequest

>
RRCReestablishment

RRCReestablishmentComplete

>

Figure 5.3.7.1-1: RRC connection re-establishment, successful

IE_E' Network

RRCReestablishmentRequest

>
RRCSetup

RRCSetupComplete

>

Figure 5.3.7.1-2: RRC re-establishment, fallback to RRC establishment, successful

The purpose of this procedure is to re-establish the RRC connection. A UE in RRC_CONNECTED, for which security
has been activated with SRB2 and at |east one DRB setup, may initiate the procedure in order to continue the RRC
connection. The connection re-establishment succeeds if the network is able to find and verify avalid UE context or, if
the UE context cannot be retrieved, and the network responds with an RRCSetup according to clause 5.3.3.4. If AS
security has not been activated, the UE does not initiate the procedure but instead movesto RRC_IDLE directly, with
release cause ‘other'. If AS security has been activated, but SRB2 and at least one DRB are not setup, the UE does not
initiate the procedure but instead moves to RRC_IDLE directly, with release cause 'RRC connection failure'.

The network applies the procedure as follows:
- When AS security has been activated and the network retrieves or verifies the UE context:
- tore-activate AS security without changing algorithms;
- tore-establish and resume the SRB1,;
- When UE isre-establishing an RRC connection, and the network is not able to retrieve or verify the UE context:
- todiscard the stored AS Context and release all RB;
- fallback to establish a new RRC connection.
5.3.7.2 Initiation
The UE initiates the procedure when one of the following conditions is met:
1> upon detecting radio link failure of the MCG, in accordance with 5.3.10; or
1> upon re-configuration with sync failure of the MCG, in accordance with sub-clause 5.3.5.8.3; or

1> upon mobility from NR failure, in accordance with sub-clause 5.4.3.5; or
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1> upon integrity check failure indication from lower layers concerning SRB1 or SRB2, except if the integrity
check failure is detected on the RRCReestablishment message; or
1> upon an RRC connection reconfiguration failure, in accordance with sub-clause 5.3.5.8.2.
Upon initiation of the procedure, the UE shall:
1> stop timer T310, if running;
1> stop timer T304, if running;
1> start timer T311;
1> suspend al RBs, except SRBO;
1> reset MAC;
1> release the MCG SCell(s), if configured;
1> release the current dedicated ServingCell configuration;
1> release delayBudgetReportingConfig, if configured, and stop timer T342, if running;
1> release overheatingAssistanceConfig, if configured and stop timer T345, if running;

1> perform cell selection in accordance with the cell selection process as specified in TS 38.304 [20], clause 5.2.6.

5.3.7.3 Actions following cell selection while T311 is running
Upon selecting a suitable NR cell, the UE shall:
1> ensure having valid and up to date essential system information as specified in clause 5.2.2.2;
1> stop timer T311;
1> start timer T301;
1> if T390 isrunning:
2> stop timer T390 for all access categories,
2> perform the actions as specified in 5.3.14.4;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications except for the
parameters for which values are provided in SB1,;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;
1> apply the timeAlignmentTimer Common included in SB1;
1> initiate transmission of the RRCReestablishmentRequest message in accordance with 5.3.7.4;
NOTE: Thisprocedure appliesaso if the UE returns to the source PCell.
Upon selecting an inter-RAT cell, the UE shall:

1> perform the actions upon going to RRC _IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.7.4 Actions related to transmission of RRCReestablishmentRequest message
The UE shall set the contents of RRCReestablishmentRequest message as follows:
1> set the ue-Identity as follows:

2> set the c-RNTI to the C-RNTI used in the source PCell (reconfiguration with sync or mobility from NR
failure) or used in the PCell in which the trigger for the re-establishment occurred (other cases);
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2> set the physCellld to the physical cell identity of the source PCell (reconfiguration with sync or mobility from
NR failure) or of the PCell in which the trigger for the re-establishment occurred (other cases);
2> set the shortMAC-I to the 16 least significant bits of the MAC-I calculated:
3> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) VarShortMAC-Input;

3> with the Krrcint key and integrity protection algorithm that was used in the source PCell (reconfiguration
with sync or mobility from NR failure) or of the PCell in which the trigger for the re-establishment
occurred (other cases); and

3> with all input bitsfor COUNT, BEARER and DIRECTION set to binary ones;
1> set the reestablishmentCause as follows:
2> if the re-establishment procedure was initiated due to reconfiguration failure as specified in 5.3.5.8.2:
3> set the reestablishmentCause to the val ue reconfigurationFailure;

2> elseif the re-establishment procedure was initiated due to reconfiguration with sync failure as specified in
5.3.5.8.3 (intraNR handover failure) or 5.4.3.5 (inter-RAT mobility from NR failure):

3> set the reestablishmentCause to the value handover Failure;
2> else
3> set the reestablishmentCause to the value otherFailure;
1> re-establish PDCP for SRB1,
1> re-establish RLC for SRB1,;
1> apply the specified configuration defined in 9.2.1 for SRB1,;
1> configure lower layers to suspend integrity protection and ciphering for SRB1,

NOTE: Ciphering is not applied for the subsequent RRCReestablishment message used to resume the connection.
Anintegrity check is performed by lower layers, but merely upon request from RRC.

1> resume SRB1,;

1> submit the RRCReestablishmentRequest message to lower layers for transmission.

5.3.7.5 Reception of the RRCReestablishment by the UE
The UE shall:
1> stop timer T301;
1> consider the current cell to be the PCell;
1> store the nextHopChainingCount value indicated in the RRCReestablishment message;

1> update the Kgng key based on the current Kgng or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

1> derive Krreenc and Kypenc key associated with the previously configured cipheringAlgorithm, as specified in TS
33.501 [11];

1> derive the Krreint and Kypine key associated with the previously configured integrityProtAlgorithm, as specified
in TS 33.501 [11].

1> request lower layersto verify the integrity protection of the RRCReestablishment message, using the previously
configured algorithm and the Krgrcint key;

1> if the integrity protection check of the RRCReestablishment message fails:
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2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure, upon which the procedure ends;

1> configure lower layers to resume integrity protection for SRB1 using the previously configured algorithm and
the KRRCint key immediately, i.e., integrity protection shall be applied to al subsequent messages received and
sent by the UE, including the message used to indicate the successful completion of the procedure;

1> configure lower layersto resume ciphering for SRB1 using the previously configured algorithm and, the Krrcenc
key immediately, i.e., ciphering shall be applied to all subsequent messages received and sent by the UE,
including the message used to indicate the successful completion of the procedure;

1> release the measurement gap configuration indicated by the measGapConfig, if configured;
1> submit the RRCReestablishmentCompl ete message to lower layers for transmission;
1> the procedure ends.

5.3.7.6 T311 expiry

Upon T311 expiry, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.7.7 T301 expiry or selected cell no longer suitable
The UE shall:
1> if timer T301 expires; or

1> if the selected cell becomes no longer suitable according to the cell selection criteria as specified in TS 38.304
[20]:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.7.8 Reception of the RRCSetup by the UE
The UE shall:
1> perform the RRC connection establishment procedure as specified in 5.3.3.4.
5.3.8 RRC connection release
5.3.8.1 General

Network

RRCRelease

<

Figure 5.3.8.1-1: RRC connection release, successful

The purpose of this procedureiis:

- to release the RRC connection, which includes the release of the established radio bearers as well asall radio
resources; or

- to suspend the RRC connection only if SRB2 and at least one DRB is setup, which includes the suspension of
the established radio bearers.
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5.3.8.2 Initiation

The network initiates the RRC connection release procedure to transit a UE in RRC_CONNECTED to RRC_IDLE; or
totransit aUE in RRC_CONNECTED to RRC_INACTIVE only if SRB2 and at least one DRB issetup in
RRC_CONNECTED; or to transit aUE in RRC_INACTIVE back to RRC_INACTIVE when the UE tries to resume; or
totransit aUE in RRC_INACTIVE to RRC_IDLE when the UE tries to resume. The procedure can also be used to
release and redirect a UE to another frequency.

5.3.8.3 Reception of the RRCRelease by the UE
The UE shall:

1> delay the following actions defined in this sub-clause 60 ms from the moment the RRCRel ease message was
received or optionally when lower layers indicate that the receipt of the RRCRel ease message has been
successfully acknowledged, whichever is earlier;

1> stop timer T380, if running;
1> stop timer T320, if running;
1> stop timer T390, if running;

1> if the security is not activated, perform the actions upon going to RRC_IDLE as specified in 5.3.11 with the
rel ease cause ‘other’ upon which the procedure ends;

1> if the RRCRelease message includes redirectedCarrierInfo indicating redirection to eutra:
2> if enTypeisincluded:
3> after the cell selection, indicate the available CN Type(s) and the received cnType to upper layers,

NOTE: Handling the caseif the E-UTRA cell selected after the redirection does not support the core network type
specified by the cnType, is up to UE implementation.

1> if the RRCRelease message includes the cellReselectionPriorities:
2> store the cell reselection priority information provided by the cellReselectionPriorities;
2> if the t320 isincluded:
3> start timer T320, with the timer value set according to the value of t320;
1> else
2> apply the cell reselection priority information broadcast in the system information;
1> if deprioritisationReq is included:
2> start or restart timer T325 with the timer value set to the deprioritisationTimer signalled;
2> gtore the deprioritisationReq until T325 expiry;
1> if the RRCRelease includes suspendConfig:
2> apply the received suspendConfig;
2> reset MAC and release the default MAC Cell Group configuration, if any;
2> re-establish RLC entities for SRB1;

2> if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest or an
RRCResumeRequestl:

3> stop the timer T319 if running;
3> in the stored UE Inactive AS context:

4> replace the Kgne and Krreine keys with the current Kgng and Kgrreine keys;
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4> replace the C-RNTI with the temporary C-RNTI in the cell the UE has received the RRCRelease
message;
4> replace the cellldentity with the cellldentity of the cell the UE has received the RRCRel ease message;

4> replace the physical cell identity with the physical cell identity of the cell the UE has received the
RRCRelease message;

4> replace the suspendConfig with the current suspendConfig;
2> else

3> gstore in the UE Inactive AS Context the received suspendConfig, all current parameters configured with
RRCReconfiguration or RRCResume, the current Kgng and Krreine keys, the ROHC state, the C-RNTI
used in the source PCell, the cellldentity and the physical cell identity of the source PCell;

2> suspend all SRB(s) and DRB(s), except SRBO;
2> indicate PDCP suspend to lower layers of all DRBs;
2> if the t380 isincluded:
3> start timer T380, with the timer value set to t380;
2> if the RRCRelease message is including the waitTime:
3> start timer T302 with the value set to the waitTime;

3> inform the upper layer that access barring is applicable for all access categories except categories '0"' and
I2l;

2> indicate the suspension of the RRC connection to upper layers;
2> enter RRC_INACTIVE and perform cell selection as specified in TS 38.304 [20];
1> dse
2> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with the release cause 'other".
5.3.84 T320 expiry
The UE shall:
1> if T320 expires.

2> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or
inherited from another RAT,;

2> apply the cell reselection priority information broadcast in the system information.
5.3.85 UE actions upon the expiry of DatalnactivityTimer
Upon receiving the expiry of DatalnactivityTimer from lower layers whilein RRC_CONNECTED, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC connection
failure'.

5.3.9 RRC connection release requested by upper layers
5.3.9.1 General

The purpose of this procedure is to release the RRC connection. Access to the current PCell may be barred as a result of
this procedure.
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5.3.9.2 Initiation

The UE initiates the procedure when upper layers regquest the release of the RRC connection as specified in TS 24.501
[23]. The UE shall not initiate the procedure for power saving purposes.

The UE shall:
1> if the upper layersindicate barring of the PCell:
2> treat the PCell used prior to entering RRC_IDLE as barred according to TS 38.304 [20];

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.
5.3.10 Radio link failure related actions

5.3.10.1 Detection of physical layer problems in RRC_CONNECTED
The UE shall:

1> upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while neither T300,
T301, T304, T311 nor T319 are running:

2> gtart timer T310 for the corresponding SpCell.

5.3.10.2 Recovery of physical layer problems

Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, the UE
shal:

1> stop timer T310 for the corresponding SpCell.

NOTE 1: Inthis case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the
entire radio resource configuration.

NOTE 2: Periodsin time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the
evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.

5.3.10.3 Detection of radio link failure
The UE shall:
1> upon T310 expiry in PCell; or

1> upon random access problem indication from MCG MAC while neither T300, T301, T304, T311 nor T319 are
running; or

1> upon indication from MCG RLC that the maximum number of retransmissions has been reached:

2> if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells
only includes SCell(s):

3> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2> ese
3> consider radio link failure to be detected for the MCG i.e. RLF;
3> if AS security has not been activated:
4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other’;
3> elseif AS security has been activated but SRB2 and at |east one DRB have not been setup:

4> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'RRC
connection failure’;

3> ese
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4> nitiate the connection re-establishment procedure as specified in 5.3.7.
The UE shall:
1> upon T310 expiry in PSCell; or
1> upon random access problem indication from SCG MAC; or
1> upon indication from SCG RLC that the maximum number of retransmissions has been reached:

2> if CA duplication is configured and activated; and for the corresponding logical channel allowedServingCells
only includes SCell(s):

3> initiate the failure information procedure as specified in 5.7.5 to report RLC failure.
2> else
3> consider radio link failure to be detected for the SCG i.e. SCG-RLF;

3> initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure.

5.3.11 UE actions upon going to RRC_IDLE
UE shall:
1> reset MAC,
1> if T302 isrunning:
2> stop timer T302;
2> perform the actions as specified in 5.3.14.4;
1> stop all timersthat are running except T320 and T325;
1> discard the UE Inactive AS context;
1> set the variable pendingRnaUpdate to false, if that is set to true;
1> discard the Kgng, the Krreene key, the Krreint, the Kupine key and the Kupenc key, if any;

1> release all radio resources, including release of the RLC entity, the MAC configuration and the associated PDCP
entity and SDAP for all established RBs;

1> indicate the release of the RRC connection to upper layers together with the release cause;

1> enter RRC_IDLE and perform cell selection as specified in TS 38.304 [20], except if going to RRC_IDLE was
triggered by selecting an inter-RAT cell while T311 was running;

1> if going to RRC_IDLE wastriggered by reception of the RRCRel ease message including awaitTime:
2> gtart timer T302 with the value set to the waitTime;

2> inform the upper layer that access barring is applicable for al access categories except categories '0' and '2'.

5.3.12 UE actions upon PUCCH/SRS release request

Upon receiving a PUCCH release regquest from lower layers, for all bandwidth parts of an indicated serving cell the UE
shall:

1> release PUCCH-CSI-Resources configured in CSl-ReportConfig;
1> release SchedulingRequestResour ceConfig instances configured in PUCCH-Config.

Upon receiving an SRS release request from lower layers, for al bandwidth parts of an indicated serving cell the UE
shall:

1> release SRS-Resource instances configured in SRS-Config.
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5.3.13 RRC connection resume

5.3.13.1 General
RRCResumeRequest/RRCResumeRequest1 »
< RRCResume
RRCResumeComplete N

Figure 5.3.13.1-1: RRC connection resume, successful

Network

[og]

RRCResumeRequest/RRCResumeRequest1

RRCSetup

>

RRCSetupComplete

Figure 5.3.13.1-2: RRC connection resume fallback to RRC connection establishment, successful

Network

=

RRCResumeRequest/RRCResumeRequest 1

RRCRelease

»

Figure 5.3.13.1-3: RRC connection resume followed by network release, successful

Network

[g]

RRCResumeRequest/RRCResumeRequest1

<

RRCRelease with suspend configuration

»

Figure 5.3.13.1-4: RRC connection resume followed by network suspend, successful
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@ Network

RRCResumeRequest/RRCResumeRequest1

>
RRCReect

Figure 5.3.13.1-5: RRC connection resume, network reject

The purpose of this procedure is to resume a suspended RRC connection, including resuming SRB(s) and DRB(s) or
perform an RNA update.

5.3.13.2 Initiation

The UE initiates the procedure when upper layers or AS (when responding to RAN paging or upon triggering RNA
updates while the UE isin RRC_INACTIVE) requests the resume of a suspended RRC connection.

The UE shall ensure having valid and up to date essentia system information as specified in clause 5.2.2.2 before
initiating this procedure.

Upon initiation of the procedure, the UE shall:

Editor's Note: FFS Whether SCG configuration should be released or whether that should be treated as any other
configuration (i.e. with delta signalling).

1> if the resumption of the RRC connection is triggered by response to NG-RAN paging:
2> select '0" asthe Access Category;

2> perform the unified acccess control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access I dentities provided by upper layers;

3> if the access attempt is barred, the procedure ends;

1> elseif the upper layers provide an Access Category and one or more Access | dentities upon requesting the
resumption of an RRC connection:

2> perform the unified access control procedure as specified in 5.3.14 using the Access Category and Access
| dentities provided by upper layers,

2> set the resumeCause in accordance with the information received from upper layers,
3> if the access attempt is barred, the procedure ends;
1> elseif the resumption of the RRC connection is triggered due to an RNA update as specified in 5.3.13.8:
2> if an emergency service isongoing:
NOTE: How the RRC layer in the UE is aware of an ongoing emergency serviceis up to UE implementation.
3> select '2' asthe Access Category;
2> else
3> select '8 asthe Access Category;

2> perform the unified access control procedure as specified in 5.3.14 using the selected Access Category and
one or more Access ldentities to be applied as specified in TS 24.501 [23];

3> if the access attempt is barred:

4> set the variable pendingRnaUpdate to true;
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4> the procedure ends,
1> release the current dedicated Serving Cell configuration;

1> apply the default L1 parameter values as specified in corresponding physical layer specifications, except for the
parameters for which values are provided in SB1;

1> apply the default SRB1 configuration as specified in 9.2.1;

1> apply the default MAC Cell Group configuration as specified in 9.2.2;

1> release delayBudgetReportingConfig, if configured and stop timer T342, if running;
1> release overheatingAssistanceConfig, if configured and stop timer T345, if running;
1> apply the CCCH configuration as specified in 9.1.1.2;

1> apply the timeAlignmentTimer Common included in S B1,;

1> start timer T319;

1> set the variable pendingRnaUpdate to false;

1> initiate transmission of the RRCResumeRequest message or RRCResumeRequest1 in accordance with 5.3.13.3.

5.3.13.3 Actions related to transmission of RRCResumeRequest or
RRCResumeRequestl message

The UE shall set the contents of RRCResumeRequest or RRCResumeRequest1l message as follows:
1> if field useFullResumel D is signalled in S BL1.:
2> select RRCResumeRequest1 as the message to use;
2> set the resumel dentity to the stored fulll-RNTI value;
1> dse
2> select RRCResumeRequest as the message to use;
2> set the shortResumel dentity to the stored shortl-RNTI value;
1> restore the RRC configuration and security context from the stored UE AS context except the cellGroupConfig;
1> set the resumeMAC-I to the 16 least significant bits of the MAC-I calculated:
2> over the ASN.1 encoded as per clause 8 (i.e., amultiple of 8 bits) VarResumeMAC-Inpult;

2> with the Krrcint key in the UE Inactive AS Context and the previously configured integrity protection
algorithm; and

2> with al input bits for COUNT, BEARER and DIRECTION set to binary ones,
Editor's Note: FFS Additional input to VarResumeMAC-Input (replay attacks mitigation).

1> restore the RRC configuration and the Kgne and Krreine keys from the UE Inactive AS context except the
cellGroupConfig and pdcp-Config;

1> derive the Kgng key based on the current Kgng or the NH, using the stored nextHopChainingCount value, as
specified in TS 33.501 [11];

1> derive the Krrcenc Key, the Krreint key, the Kupint key and the Kypenc key;

1> configure lower layersto apply integrity protection for al radio bearers except SRBO using the configured
agorithm and the Krreint key and Kupine key derived in this subclause immediately, i.e., integrity protection shall
be applied to all subsequent messages received and sent by the UE;

NOTE 1. Only DRBswith previously configured UP integrity protection shall resume integrity protection.
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1> configure lower layersto apply ciphering for all radio bearers except SRBO and to apply the configured
ciphering algorithm, the Krrcenc key and the Kupenc key derived in this subclause, i.e. the ciphering configuration
shall be applied to all subsequent messages received and sent by the UE;

1> re-establish PDCP entities for SRB1;
1> resume SRB1;
1> submit the selected message RRCResumeRequest or RRCResumeRequest1 for transmission to lower layers.
NOTE 2: Only DRBs with previously configured UP ciphering shall resume ciphering.
If lower layersindicate an integrity check failure while T319 is running, perform actions specified in 5.3.13.5.

The UE shall continue cell re-selection related measurements as well as cell re-selection eval uation.

5.3.134 Reception of the RRCResume by the UE
The UE shall:
1> stop timer T319;
1> stop timer T380, if running;
1> if the RRCResume includes the fullConfig:
2> perform the full configuration procedure as specified in 5.3.5.11;
1> dse
2> if drb-ContinueROHC is included:
3> indicate to lower layers that drb-ContinueROHC is configured,;
2> restore the master CellGroup and pdcp-Config from the UE Inactive AS context;
1> discard the UE Inactive AS context except the ran-NotificationAreal nfo;
1> if the RRCResume includes the master CellGroup:
2> perform the cell group configuration for the received master CellGroup according to 5.3.5.5;
1> if the RRCResume includes the radioBearer Config:
2> perform the radio bearer configuration according to 5.3.5.6;
1> resume SRB2 and all DRBs;

1> if stored, discard the cell reselection priority information provided by the cellReselectionPriorities or inherited
from another RAT,;

1> stop timer T320, if running;
1> if the RRCResume message includes the measConfig:
2> perform the measurement configuration procedure as specified in 5.5.2;
1> resume measurements if suspended;
1> if T390 is running:
2> stop timer T390 for all access categories,
2> perform the actions as specified in 5.3.14.4.
1> stop timer T302, if running;
1> enter RRC_CONNECTED;
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1> indicate to upper layers that the suspended RRC connection has been resumed,;
1> stop the cell re-selection procedure;

1> consider the current cell to be the PCell;

1> set the content of the of RRCResumeCompl ete message as follows:

2> if the upper layer provides NAS PDU, set the dedicatedNAS-Message to include the information received
from upper layers;

2> if the upper layer providesa PLMN, set the selectedPLMN-Identity to PLMN selected by upper layers (TS
24.501 [23]) from the PLMN(s) included in the pimn-ldentityList in SB1,

2> if the master CellGroup contains the reportUplinkTxDirectCurrent:
3> include the uplinkTxDirectCurrentList;
1> submit the RRCResumeComplete message to lower layers for transmission;
1> the procedure ends.
5.3.13.5 T319 expiry or Integrity check failure from lower layers while T319 is running
The UE shall:

1> if timer T319 expires or upon receiving Integrity check failure indication from lower layers while T319 is
running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure'.

5.3.13.6 Cell re-selection or cell selection while T390, T319 or T302 is running (UE in
RRC_INACTIVE)

The UE shall:
1> if cell reselection occurs while T319 or T302 is running:

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure;

1> elseif cell selection or reselection occurs while T390 is running:
2> stop T390 for all access categories;
2> perform the actions as specified in 5.3.14.4.
5.3.13.7 Reception of the RRCSetup by the UE
The UE shall:
1> perform the RRC connection setup procedure as specified in 5.3.3.4.
5.3.13.8 RNA update
In RRC_INACTIVE dtate, the UE shall:
1> if T380 expires, or
1> if RNA Update istriggered at reception of SIB1, as specified in 5.2.2.4.2:
2> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause set to rna-Update;
1> if barring is aleviated for Access Category '8, as specified in 5.3.14.4:

2> if upper layers do not request RRC the resumption of an RRC connection, and
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2> if the variable pendingRnaUpdate is set to true:
3> initiate RRC connection resume procedure in 5.3.13.2 with resumeCause value set to rna-Update.

If the UE in RRC_INACTIVE state fail s to find a suitable cell and camps on the acceptable cell to obtain limited
service as defined in TS 38.304 [20], the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'other.
5.3.13.9 Reception of the RRCRelease by the UE
The UE shall:

1> perform the actions as specified in 5.3.8.

5.3.13.10  Reception of the RRCReject by the UE
The UE shall:

1> perform the actions as specified in 5.3.15.

5.3.13.11 Inability to comply with RRCResume
The UE shall:
1> if the UE is unable to comply with (part of) the configuration included in the RRCResume message;

2> perform the actions upon going to RRC_IDLE as specified in 5.3.11 with release cause 'RRC Resume
failure'.

NOTE 1: The UE may apply above failure handling also in case the RRCResume message causes a protocol error
for which the generic error handling as defined in 10 specifies that the UE shall ignore the message.

NOTE 2: If the UE is unable to comply with part of the configuration, it does not apply any part of the
configuration, i.e. thereis no partial success/failure.

5.3.13.12 Inter RAT cell reselection
Upon reselecting to an inter-RAT cell, the UE shall:

1> perform the actions upon going to RRC_IDLE as specified in 5.3.11, with release cause 'other'.

5.3.14 Unified Access Control
5.3.141 General

The purpose of this procedure is to perform access barring check for an access attempt associated with a given Access
Category and one or more Access |dentities upon request from upper layers according to TS 24.501 [23] or the RRC
layer.

After a handover resulting in change of PCell in RRC_CONNECTED the UE shall defer access barring checks until it
has obtained valid UAC information (from SIB1) from the target cell.

5.3.14.2 Initiation
Upon initiation of the procedure, the UE shall:
1> if timer T390 is running for the Access Category:
2> consider the access attempt as barred;
1> if timer T302 is running and the Access Category is neither '2' nor '0":
2> consider the access attempt as barred;

1> else:
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2> if the Access Category is'0":
3> consider the access attempt as allowed;
2> else

3> if SB1 includes uac-BarringPer PLMN-List and the uac-BarringPer PLMN-List contains an UAC-
BarringPerPLMN entry with the plmn-ldentitylndex corresponding to the PLMN selected by upper layers
(see TS 24.501 [23]):

4> select the UAC-BarringPer PLMN entry with the plmn-Identityl ndex corresponding to the PLMN
selected by upper layers;

4> in the remainder of this procedure, use the selected UAC-BarringPerPLMN entry (i.e. presence or
absence of access barring parametersin this entry) irrespective of the uac-BarringForCommon
included in SIB1,;

3> elseif SIB1 includes uac-BarringFor Common:

4> in the remainder of this procedure use the uac-BarringForCommon (i.e. presence or absence of these
parameters) included in S B1;

3> ese
4> consider the access attempt as allowed,;

3> if uac-BarringForCommon is applicable or the uac-ACBarringListType indicated that uac-
ExplicitACBarringList is used:

4> if the corresponding UAC-BarringPerCatList contains a UAC-BarringPerCat entry corresponding to
the Access Category:

5> select the UAC-BarringPerCat entry;

5> if the uac-BarringlnfoSetList contain a UAC-BarringlnfoSet entry corresponding to the sel ected
uac-barringlnfoSetindex in the UAC-BarringPer Cat:

6> select the UAC-BarringlnfoSet entry;

6> perform access barring check for the Access Category as specified in 5.3.14.5, using the
selected UAC-BarringlnfoSet as "UAC barring parameter";

5> else:
6> consider the access attempt as allowed,;
4> else:
5> consider the access attempt as allowed;
3> elseif the uac-ACBarringListType indicated that uac-ImplicitACBarringList isindicated:

4> select the uac-Barringl nfoSetindex corresponding to the Access Category in the uac-
ImplicitACBarringList;

4> if the uac-BarringlnfoSetList contain the UAC-BarringlnfoSet entry corresponding to the selected
uac-BarringlnfoSetl ndex:

5> select the UAC-BarringlnfoSet entry;

5> perform access barring check for the Access Category as specified in 5.3.14.5, using the selected
UAC-BarringinfoSet as "UAC barring parameter”;

4> else

5> consider the access attempt as allowed;
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3> else
4> consider the access attempt as allowed;
1> if the access barring check was requested by upper layers:
2> if the access attempt is considered as barred:
3> if timer T302 is running:

4> inform the upper layer that access barring is applicable for al access categories except categories '0'
and '2', upon which the procedure ends;

3> dse

4> inform upper layers that the access attempt for the Access Category is barred, upon which the
procedure ends;

2> else

3> inform upper layers that the access attempt for the Access Category is allowed, upon which the procedure
ends;

1> else:

2> the procedure ends.

5.3.14.3 Void

5.3.14.4 T302, T390 expiry or stop (Barring alleviation)
The UE shall:
1> if timer T302 expires or is stopped, and if timer T390 corresponding to an Access Category is not running; or

1> if timer T390 corresponding to an Access Category other than '2' expires or is stopped, and if timer T302 is not
running; or

1> if timer T390 corresponding to the Access Category '2' expires or is stopped:
2> consider the barring for this Access Category to be alleviated;
1> when barring for an access category is considered being alleviated:
2> if the Access Category was informed to upper layers as barred:
3> inform upper layers about barring alleviation for the Access Category.
2> if barring is alleviated for Access Category '8":
3> perform actions specified in 5.3.13.8;
5.3.14.5 Access barring check
The UE shall:
1> if one or more Access I dentities are indicated according to TS 24.501 [23], and

1> if for at least one of these Access |dentities the corresponding bit in the uac-BarringForAccessl dentity contained
in "UAC barring parameter" is set to zero:

2> consider the access attempt as allowed;
1> else:
2> draw arandom number ‘rand' uniformly distributed in the range: 0 <rand < 1;

2> if 'rand' is lower than the value indicated by uac-BarringFactor included in "UAC barring parameter":

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 72 ETSI TS 138 331 V15.4.0 (2019-04)

3> consider the access attempt as allowed;
2> ese
3> consider the access attempt as barred;
1> if the access attempt is considered as barred:
2> draw arandom number 'rand’ that is uniformly distributed in therange 0 <rand < 1;

2> start timer T390 for the Access Category with the timer value calculated as follows, using the uac-
BarringTime included in "AC barring parameter”:

T390 = (0.7+ 0.6 + rand) = uac-BarringTime.
5.3.15 RRC connection reject
5.3.15.1 Initiation

The UE initiates the procedure upon the reception of RRCReject when the UE tries to establish or resume an RRC
connection.

5.3.15.2 Reception of the RRCReject by the UE
The UE shall:
1> stop timer T300, if running;
1> stop timer T319, if running;
1> stop timer T302, if running;
1> reset MAC and release the default MAC Cell Group configuration;
1> if waitTime is configured in the RRCReject:
2> start timer T302, with the timer value set to the waitTime;
1> if RRCRgect isreceived in response to a request from upper layers:
2> inform the upper layer that access barring is applicable for all access categories except categories '0' and '2';
1> if RRCReject isreceived in response to an RRCSetupReguest:
2> inform upper layers about the failure to setup the RRC connection, upon which the procedure ends;
1> elseif RRCReject is received in response to an RRCResumeReqguest or an RRCResumeRequest1:
2> if resumeistriggered by upper layers:
3> inform upper layers about the failure to resume the RRC connection;

Editor's Note: FFS In which cases upper layers are informed that a resume failure occurred upon the reception of
RRC Regject.

2> if resumeistriggered due to an RNA update:
3> set the variable pendingRnaUpdate to true;

2> discard the current Kgng, the Krrecene key, the Krreine key, Kurine key and Kypene key derived in accordance
with 5.3.13.3;

2> suspend SRB1, upon which the procedure ends;

The RRC_INACTIVE UE shall continue to monitor paging while the timer T302 is running.
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54 Inter-RAT mobility
541 Introduction

NR support network controlled inter-RAT mobility between NR and E-UTRA which can be connected to either EPC or
5GC.

5472 Handover to NR
5421 General

IE_E' Network

< RRCReconfiguration (sent via other RAT)

RRCReconfigurationComplete

>

Figure 5.4.2.1-1: Handover to NR, successful

The purpose of this procedure is to, under the control of the network, transfer a connection between the UE and another
Radio Access Network (e.g. E-UTRAN) to NR.

The handover to NR procedure applies when SRBs, possibly in combination with DRBS, are established in another
RAT. Handover from E-UTRA to NR applies only after integrity has been activated in E-UTRA.

5422 Initiation

The RAN using another RAT initiates the handover to NR procedure, in accordance with the specifications applicable
for the other RAT, by sending the RRCReconfiguration message via the radio access technology from which the inter-
RAT handover is performed.

The network applies the procedure as follows:
- to activate ciphering, possibly using NULL agorithm, if not yet activated in the other RAT;
- tore-establish SRBs and one or more DRBs;

5.4.2.3 Reception of the RRCReconfiguration by the UE

The UE shall:
1> perform RRC reconfiguration procedure as specified in 5.3.5;

NOTE: If the UE is connected to 5GC of the source E-UTRA cell, the delta configuration for PDCP and SDAP
can be used for intra-system inter-RAT handover.

5.4.3 Mobility from NR
543.1 General

Network

MobilityFromNRCommand

Figure 5.4.3.1-1: Mobility from NR, successful
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ILJ_E| Network

MobilityFromNRCommand

RRC connection re-establishment

g

Figure 5.4.3.1-2: Mobility from NR, failure

The purpose of this procedureisto move a UE in RRC_CONNECTED to acell using other RAT, e.g. E-UTRA. The
mobility from NR procedure covers the following type of mobility:

- handover, i.e. the MobilityFromNRCommand message includes radio resources that have been alocated for the
UE inthe target cell;

543.2 Initiation

The network initiates the mobility from NR procedure to a UE in RRC_CONNECTED, possibly in responseto a
MeasurementReport message, by sending a MobilityFromNRCommand message. The network applies the procedure as
follows:

- the procedureisinitiated only when AS-security has been activated, and SRB2 with at least one DRB are setup
and not suspended.

5.4.3.3 Reception of the MobilityFromNRCommand by the UE
The UE shall:
1> if T390 isrunning:
2> stop timer T390 for all access categories,
2> perform the actions as specified in 5.3.14.4;
1> if the targetRAT-Typeis set to eutra:
2> consider inter-RAT mobility asinitiated towards E-UTRA;
2> forward the nas-SecurityParamFromNR to the upper layers, if included;

1> accessthe target cell indicated in the inter-RAT message in accordance with the specifications of the target RAT.

5434 Successful completion of the mobility from NR
Upon successfully completing the handover, at the source side the UE shall:
1> reset MAC;
1> stop al timersthat are running;
1> release ran-NotificationArealnfo, if stored;
1> release the AS security context including the Krrcenc Key, the Kgrrcint, the Kupint key and the Kupenc Key, if stored;
1> release dl radio resources, including release of the RLC entity and the MAC configuration;
1> if delta configuration is used:

2> maintain source RAT configuration of PDCP and SDAP for applicable RBs which is used for target RAT
RBs;

1> ese
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2> release the associated PDCP entity and SDAP entity for all established RBs;

1> indicate the release of the RRC connection to upper layers together with the rel ease cause 'other'.

5.4.3.5 Mobility from NR failure
The UE shall:
1> if the UE does not succeed in establishing the connection to the target radio access technology; or

1> if the UE is unable to comply with any part of the configuration included in the MobilityFromNRCommand
message; or

1> if thereis aprotocol error intheinter RAT information included in the MobilityFromNRCommand message,
causing the UE to fail the procedure according to the specifications applicable for the target RAT:

2> revert back to the configuration used in the source PCell;

2> initiate the connection re-establishment procedure as specified in subclause 5.3.7.
5.5 Measurements
55.1 Introduction

The network may configure an RRC_CONNECTED UE to perform measurements and report them in accordance with
the measurement configuration. The measurement configuration is provided by means of dedicated signalling i.e. using
the RRCReconfiguration.

The network may configure the UE to perform the following types of measurements:
- NR measurements;
- Inter-RAT measurements of E-UTRA frequencies.
The network may configure the UE to report the following measurement information based on SSYPBCH block(s):
- Measurement results per SS'PBCH block;
- Measurement results per cell based on SS/PBCH block(s);
- SS/PBCH block(s) indexes.
The network may configure the UE to report the following measurement information based on CSI-RS resources:
- Measurement results per CSI-RS resource;
- Measurement results per cell based on CSI-RS resource(s);
- CSI-RS resource measurement identifiers.
The measurement configuration includes the following parameters:
1. Measurement objects: A list of objects on which the UE shall perform the measurements.

- For intra-frequency and inter-frequency measurements a measurement object indicates the frequency/time
location and subcarrier spacing of reference signals to be measured. Associated with this measurement
object, the network may configure alist of cell specific offsets, alist of 'blacklisted' cells and alist of
‘whitelisted' cells. Blacklisted cells are not applicable in event evaluation or measurement reporting.
Whitelisted cells are the only ones applicable in event evaluation or measurement reporting.

- ThemeasObjectld of the MO which corresponds to each serving cell isindicated by servingCelIMO within
the serving cell configuration.

- For inter-RAT E-UTRA measurements a measurement object isasingle E-UTRA carrier frequency.
Associated with this E-UTRA carrier frequency, the network can configure alist of cell specific offsets, alist
of 'blacklisted' cellsand alist of 'whitelisted’ cells. Blacklisted cells are not applicable in event evaluation or
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measurement reporting. Whitelisted cells are the only ones applicable in event eval uation or measurement
reporting.

2. Reporting configurations: A list of reporting configurations where there can be one or multiple reporting
configurations per measurement object. Each reporting configuration consists of the following:

- Reporting criterion: The criterion that triggers the UE to send a measurement report. This can either be
periodical or asingle event description.

- RStype: The RS that the UE uses for beam and cell measurement results (SS/PBCH block or CSI-RS).

- Reporting format: The quantities per cell and per beam that the UE includes in the measurement report (e.g.
RSRP) and other associated information such as the maximum number of cells and the maximum number
beams per cell to report.

3. Measurement identities: A list of measurement identities where each measurement identity links one
measurement object with one reporting configuration. By configuring multiple measurement identities, it is
possible to link more than one measurement object to the same reporting configuration, as well asto link more
than one reporting configuration to the same measurement object. The measurement identity isalso included in
the measurement report that triggered the reporting, serving as a reference to the network.

4. Quantity configurations: The quantity configuration defines the measurement filtering configuration used for
al event evaluation and related reporting, and for periodical reporting of that measurement. For NR
measurements, the network may configure up to 2 quantity configurations with areference in the NR
measurement object to the configuration that isto be used. In each configuration, different filter coefficients can
be configured for different measurement quantities, for different RS types, and for measurements per cell and per
beam.

5. Measurement gaps: Periods that the UE may use to perform measurements.

A UE in RRC_CONNECTED maintains a measurement object list, a reporting configuration list, and a measurement
identities list according to signalling and procedures in this specification. The measurement object list possibly includes
NR measurement object(s) and inter-RAT objects. Similarly, the reporting configuration list includes NR and inter-
RAT reporting configurations. Any measurement object can be linked to any reporting configuration of the same RAT
type. Some reporting configurations may not be linked to a measurement object. Likewise, some measurement objects
may not be linked to a reporting configuration.

The measurement procedures distinguish the following types of cells:
1. TheNR serving cell(s) - these are the SpCell and one or more SCells.
2. Listed cells - these are cells listed within the measurement object(s).

3. Detected cells - these are cells that are not listed within the measurement object(s) but are detected by the UE on
the SSB frequency(ies) and subcarrier spacing(s) indicated by the measurement object(s).

For NR measurement object(s), the UE measures and reports on the serving cell(s), listed cells and/or detected cells. For
inter-RAT measurements object(s) of E-UTRA, the UE measures and reports on listed cells and detected cells.

Whenever the procedural specification, other than contained in sub-clause 5.5.2, refersto afield it concerns afield
included in the VarMeasConfig unless explicitly stated otherwise i.e. only the measurement configuration procedure
coversthe direct UE action related to the received measConfig.

5.5.2 Measurement configuration
55.21 General

The network applies the procedure as follows:

- to ensure that, whenever the UE has a measConfig, it includes a measObject for the SpCell and for each NR
SCell to be measured;

- to configure at most one measurement identity using a reporting configuration with the reportType set to
reportCGl;
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to ensure that for all SSB based measurements there is at most one measurement object with the same
ssbFrequency;

to ensure that all measurement objects configured in this specification and in TS 36.331 [10] with the same
ssbFrequency have the same sshSubcarrier Spacing;

to ensure that a smtcl included in any measurement object with the same ssbFrequency has the same value, and
that a smtc2 included in any measurement object with the same ssbFrequency has the same value;

to ensure that, if a measurement object has the same ssbFregquency as a measurement object configured in TS
36.331[10]:

- for that ssbFrequency, the measurement window according to the smtc configured in TS 36.331 [10] includes
the measurement window according to the smtcl configured in TS 38.331, or vice-versa, with an accuracy of
the maximum receive timing difference specified in TS 38.133 [14].

- if both measurement objects are used for RSSI measurements, bits in measurementSots in both objects
corresponding to the same slot are set to the same value. Also, the endSymbol is the same in both objects.

The UE shall:

1>

1>

1>

1>

1>

1>

1>

1>

1>

1>

if the received measConfig includes the measObject ToRemoveL.ist:

2> perform the measurement object removal procedure as specified in 5.5.2.4;

if the received measConfig includes the measObject ToAddModList:

2> perform the measurement object addition/modification procedure as specified in 5.5.2.5;
if the received measConfig includes the reportConfigToRemoveL.ist:

2> perform the reporting configuration removal procedure as specified in 5.5.2.6;

if the received measConfig includes the reportConfigToAddModList:

2> perform the reporting configuration addition/modification procedure as specified in 5.5.2.7;
if the received measConfig includes the quantityConfig:

2> perform the quantity configuration procedure as specified in 5.5.2.8;

if the received measConfig includes the measldToRemoveList:

2> perform the measurement identity removal procedure as specified in 5.5.2.2;

if the received measConfig includes the measldToAddModList:

2> perform the measurement identity addition/modification procedure as specified in 5.5.2.3;
if the received measConfig includes the measGapConfig:

2> perform the measurement gap configuration procedure as specified in 5.5.2.9;

if the received measConfig includes the measGapSharingConfig:

2> perform the measurement gap sharing configuration procedure as specified in 5.5.2.11;

if the received measConfig includes the s-MeasureConfig:

2> if sMeasureConfig is set to ssb-RSRP, set parameter ssh-RSRP of s-MeasureConfig within VarMeasConfig
to the lowest value of the RSRP ranges indicated by the received val ue of s-MeasureConfig;

2> else, set parameter csi-RSRP of s-MeasureConfig within VarMeasConfig to the lowest value of the RSRP
ranges indicated by the received value of s-MeasureConfig.

5.5.2.2 Measurement identity removal

The UE shall:
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1> for each measld included in the received measldToRemovel.ist that is part of the current UE configuration in
VarMeasConfig:
2> remove the entry with the matching measld from the measl dList within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportLigt, if included;

2> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the measldToRemoveL.ist includes any measlid
value that is not part of the current UE configuration.

5.5.2.3 Measurement identity addition/modification
The network applies the procedure as follows:

- configure ameasld only if the corresponding measurement object, the corresponding reporting configuration and
the corresponding quantity configuration, are configured.

The UE shall:
1> for each measld included in the received measldToAddModList:
2> if an entry with the matching measld exists in the measldList within the VarMeasConfig:
3> replace the entry with the value received for this measld;
2> else
3> add a new entry for this measld within the VarMeasConfig;
2> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld.

2> if thereportTypeis set to reportCGl in the reportConfig associated with this measld;
3> if the measObject associated with this measld concerns E-UTRA:
4> gtart timer T321 with the timer value set to 1 second for this measld;
3> if the measObject associated with this measld concerns NR:
4> if the measObject associated with this measld concerns FR1:
5> start timer T321 with the timer value set to 2 seconds for this measld;
4> if the measObject associated with this measld concerns FR2:
5> start timer T321 with the timer value set to 16 seconds for this measld;
5.5.24 Measurement object removal
The UE shall:

1> for each measObjectld included in the received measObjectToRemovel.ist that is part of measObjectList in
VarMeasConfig:

2> remove the entry with the matching measObjectld from the measObjectList within the VarMeasConfig;
2> remove all measld associated with this measObjectld from the measl dList within the VarMeasConfig, if any;
2> if ameasld isremoved from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;
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3> stop the periodical reporting timer or timer T321, whichever is running, and reset the associated
information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the measObjectToRemovelist includes any
measObjectld value that is not part of the current UE configuration.

5.5.25 Measurement object addition/modification
The UE shall:
1> for each measObjectld included in the received measObjectToAddModList:

2> if an entry with the matching measObjectld exists in the measObjectList within the VarMeasConfig, for this
entry:

3> reconfigure the entry with the value received for this measObject, except for the fields
cellsToAddModList, blackCellsToAddModList, whiteCellsToAddModList, cellsToRemoveList,
blackCellsToRemoveL.ist and whiteCellsToRemoveL.ist;

3> if the received measObject includes the cellsToRemoveL.ist:
4> for each physCellld included in the cellsSToORemovelL.ist:
5> remove the entry with the matching physCellld from the cellsToAddModList;
3> if the received measObject includes the cellsToAddModList:
4> for each physCellld value included in the cellsToAddModList:
5> if an entry with the matching physCellld exists in the cellsToAddModList:
6> replace the entry with the value received for this physCellld;
5> else:
6> add a new entry for the received physCellld to the cellsToAddModList;
3> if the received measObject includes the blackCellsToRemoveL.ist:
4> for each pci-Rangelndex included in the blackCellsToRemoveList:
5> remove the entry with the matching pci-Rangel ndex from the blackCellsToAddModList;

NOTE: For each pci-Rangelndex included in the blackCellsToRemoveL.ist that concerns overlapping ranges of
cells, acell isremoved from the black list of cellsonly if al cell indexes containing it are removed.

3> if the received measObject includes the blackCellsToAddModList:
4> for each pci-Rangelndex included in the blackCellsToAddModL.ist:
5> if an entry with the matching pci-Rangelndex is included in the blackCellsToAddModList:
6> replace the entry with the value received for this pci-Rangelndex;
5> else:
6> add a new entry for the received pci-Rangel ndex to the blackCellsToAddModList;
3> if the received measObject includes the whiteCellsToRemoveL.ist:
4> for each pci-Rangelndex included in the whiteCellSToRemoveL.ist:
5> remove the entry with the matching pci-Rangel ndex from the whiteCellsToAddModList;
3> if the received measObject includes the whiteCellsToAddModList:
4> for each pci-Rangel ndex included in the whiteCellsToAddModList:
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5> if an entry with the matching pci-Rangelndex is included in the whiteCellsToAddModList:
6> replace the entry with the value received for this pci-Rangel ndex;
5> else:
6> add a new entry for the received pci-Rangel ndex to the whiteCellsToAddModList;
3> for each measld associated with this measObjectld in the measldList within the VarMeasConfig, if any:
4> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld;

2> ese

3> add anew entry for the received measObject to the measObjectList within VarMeasConfig.

5.5.2.6 Reporting configuration removal
The UE shall:

1> for each reportConfigld included in the received reportConfigToRemovel.ist that is part of the current UE
configuration in VarMeasConfig:

2> remove the entry with the matching reportConfigld from the reportConfigList within the VarMeasConfig;
2> remove all measld associated with the reportConfigld from the measldList within the VarMeasConfig, if any;
2> if ameasld is removed from the measldList:

3> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

3> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld.

NOTE: The UE does not consider the message as erroneous if the reportConfigToRemoveList includes any
reportConfigld value that is not part of the current UE configuration.

5.5.2.7 Reporting configuration addition/modification
The UE shall:
1> for each reportConfigld included in the received reportConfigToAddModList:

2> if an entry with the matching reportConfigld exists in the reportConfigList within the VarMeasConfig, for
thisentry:

3> reconfigure the entry with the value received for this reportConfig;

3> for each measld associated with this reportConfigld included in the measl dList within the
VarMeasConfig, if any:

4> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

4> stop the periodical reporting timer or timer T321, whichever one is running, and reset the associated
information (e.g. timeToTrigger) for this measld,;

2> else
3> add anew entry for the received reportConfig to the reportConfigList within the VarMeasConfig.

NOTE: UE does not need to retain the reportConfig with the associated cell ForWhichToReportCGIl and measid
after reporting cgi-Info.
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5.5.2.8 Quantity configuration
The UE shall:
1> for each RAT for which the received quantityConfig includes parameter(s):

2> set the corresponding parameter(s) in guantityConfig within VarMeasConfig to the value of the received
quantityConfig parameter(s);

1> for each measld included in the measldList within VarMeasConfig:
2> remove the measurement reporting entry for this measld from the VarMeasReportList, if included;

2> stop the periodical reporting timer or timer T321, whichever oneis running, and reset the associated
information (e.g. timeToTrigger) for this measld.

5.5.2.9 Measurement gap configuration
The UE shall:
1> if gapFR1 is set to setup:
2> if an FR1 measurement gap configuration is already setup, release the FR1 measurement gap configuration;

2> setup the FR1 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> if mgta is configured, apply the specified timing advance to the gap occurrences calculated above (i.e. the UE
starts the measurement mgta ms before the gap subframe occurrences);

1> elseif gapFRL1 is set to release:
2> release the FR1 measurement gap configuration;
1> if gapFR2 is set to setup:
2> if an FR2 measurement gap configuration is already setup, release the FR2 measurement gap configuration;

2> setup the FR2 measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> if mgta is configured, apply the specified timing advance to the gap occurrences calculated above (i.e. the UE
starts the measurement mgta ms before the gap subframe occurrences);

1> elseif gapFR2 is set to release:
2> release the FR2 measurement gap configuration;
1> if gapUE is set to setup:

2> if aper UE measurement gap configuration is already setup, release the per UE measurement gap
configuration;
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2> setup the per UE measurement gap configuration indicated by the measGapConfig in accordance with the
received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following
condition:

SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T= MGRP/10 as defined in TS 38.133 [14];

2> if mgta is configured, apply the specified timing advance to the gap occurrences calculated above (i.e. the UE
starts the measurement mgta ms before the gap subframe occurrences);

1> elseif gapUE is set to release:
2> release the per UE measurement gap configuration.

NOTE 1: For gapFR2 configuration, the SFN and subframe of a serving cell on FR2 frequency is used in the gap
calculation

NOTE 2: For gapFR1 or gapUE configuration, the SFN and subframe of the PCell is used in the gap calculation.

5.5.2.10 Reference signal measurement timing configuration

The UE shall setup the first SS/PBCH block measurement timing configuration (SMTC) in accordance with the
received periodicityAndOffset parameter (providing Periodicity and Offset value for the following condition) in the
smtcl configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell
meeting the following condition:

SFN mod T = (FLOOR (Offset/10));
if the Periodicity islarger than sf5:
subframe = Offset mod 10;
else:
subframe = Offset or (Offset +5);
with T = CEIL (Periodicity/10).

If smtc2 is present, for cellsindicated in the pci-List parameter in smtc2 in the same MeasObjectNR, the UE shall setup
an additional SS/PBCH block measurement timing configuration (SMTC) in accordance with the received periodicity
parameter in the smtc2 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration
parameter from the smtcl configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of

the NR SpCell meeting the above condition:

On the indicated ssbFrequency, the UE shall not consider SS/PBCH block transmission in subframes outside the SMTC
occasion for RRM measurements based on SS/PBCH blocks and for RRM measurements based on CSI-RS.

5.5.2.11 Measurement gap sharing configuration
The UE shall:
1> if gapSharingFRL is set to setup:

2> if an FR1 measurement gap sharing configuration is already setup, release the measurement gap sharing
configuration;

2> setup the FR1 measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received measGapSharingScheme as defined in TS 38.133 [14];

1> elseif gapSharingFRL is set to release:
2> release the FR1 measurement gap sharing configuration;

1> if gapSharingFR2 is set to setup:
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2> if an FR2 measurement gap sharing configuration is already setup, release the measurement gap sharing
configuration;

2> setup the FR2 measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received measGapSharingScheme as defined in TS 38.133 [14];

1> elseif gapSharingFR2 is set to release:
2> release the FR2 measurement gap sharing configuration.
1> if gapSharingUE is set to setup:

2> if aper UE measurement gap sharing configuration is already setup, release the per UE measurement gap
sharing configuration;

2> setup the per UE measurement gap sharing configuration indicated by the measGapSharingConfig in
accordance with the received measGapSharingScheme as defined in TS 38.133 [14];

1> elseif gapSharingUE is set to release:

2> release the per UE measurement gap sharing configuration.
5.5.3 Performing measurements
55.3.1 General

An RRC_CONNECTED UE shall derive cell measurement results by measuring one or multiple beams associated per
cell as configured by the network, as described in 5.5.3.3. For al cell measurement resultsin RRC_CONNECTED the
UE appliesthe layer 3 filtering as specified in 5.5.3.2, before using the measured results for evaluation of reporting
criteria and measurement reporting. For cell measurements, the network can configure RSRP, RSRQ or SINR as trigger
guantity. Reporting quantities can be the same as trigger quantity or combinations of quantities (i.e. RSRP and RSRQ;
RSRP and SINR; RSRQ and SINR; RSRP, RSRQ and SINR).

The network may also configure the UE to report measurement information per beam (which can either be measurement
results per beam with respective beam identifier(s) or only beam identifier(s)), derived as described in 5.5.3.3a. If beam
measurement information is configured to be included in measurement reports, the UE applies the layer 3 beam filtering
as specified in 5.5.3.2. On the other hand, the exact layer 1 filtering of beam measurements used to derive cell
measurement results is implementation dependent.

The UE shall:

1> whenever the UE has a measConfig, perform RSRP and RSRQ measurements for each serving cell for which
servingCelIMO is configured as follows:

2> if at least one measld included in the measldList within VarMeasConfig contains an rsType set to ssbh:

3> if at least one measld included in the measldList within VarMeasConfig contains a reportQuantityRS
Indexes and maxNrofRS-IndexesToReport and contains an rsType set to ssb:

4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on SS/PBCH block, as
described in 5.5.3.33;

3> derive serving cell measurement results based on SS/PBCH block, as described in 5.5.3.3;
2> if at least one measld included in the measldList within VarMeasConfig contains an rsType set to csi-rs:

3> if at least one measld included in the measl dList within VarMeasConfig contains a reportQuantityRS-
Indexes and maxNrofRS-IndexesToReport and contains an rsType set to csi-rs:

4> derive layer 3 filtered RSRP and RSRQ per beam for the serving cell based on CSI-RS, as described
in5.5.3.3g;

3> derive serving cell measurement results based on CSI-RS, as described in 5.5.3.3;

1> if at least one measld included in the measldList within VarMeasConfig contains SINR as trigger quantity and/or
reporting quantity:
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2> if the associated reportConfig contains rsType set to ssb:
3> if the measld contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:

4> derive layer 3filtered SINR per beam for the serving cell based on SS/PBCH block, as described in
5.5.3.3g;

3> derive serving cell SINR based on SS/PBCH block, as described in 5.5.3.3;
2> if the associated reportConfig contains rsType set to csi-rs:
3> if the measld contains a reportQuantityRS-Indexes and maxNrofRS-IndexesToReport:
4> derive layer 3 filtered SINR per beam for the serving cell based on CSI-RS, as described in 5.5.3.33;
3> derive serving cell SINR based on CSI-RS, as described in 5.5.3.3;
1> for each measld included in the measldList within VarMeasConfig:
2> if the reportType for the associated reportConfig is set to reportCGl:

3> perform the corresponding measurements on the frequency and RAT indicated in the associated
measObject using availableidle periods;

3> if the cell indicated by reportCGl field for the associated measObject isan NR cell and that indicated cell
is broadcasting SIB1 (see TS 38.213 [13], clause 13):

4> try to acquire SB1 in the concerned cell;
3> if the cell indicated by reportCGl field isan E-UTRA cell:
4> try to acquire SystemlnformationBlockTypel in the concerned cell;
2> if the reportType for the associated reportConfig is periodical or eventTriggered:
3> if ameasurement gap configuration is setup, or
3> if the UE does not require measurement gaps to perform the concerned measurements:
4> if ssMeasureConfig is not configured, or

4> if ssMeasureConfig is set to ssh-RSRP and the NR SpCell RSRP based on SS/PBCH block, after layer
3filtering, islower than ssb-RSRP, or

4> if ssMeasureConfig is set to csi-RSRP and the NR SpCell RSRP based on CSI-RS, after layer 3
filtering, islower than csi-RSRP:

5> if the measObject is associated to NR and the rsTypeis set to csi-rs:

6> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 filtered beam measurements only based on CSI-RS for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.33;

6> derive cell measurement results based on CSI-RS for each trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to NR and the rsType is set to ssh:

6> if reportQuantityRS-1ndexes and maxNrofRS-IndexesToReport for the associated reportConfig
are configured:

7> derive layer 3 beam measurements only based on SS/PBCH block for each measurement
quantity indicated in reportQuantityRS-Indexes, as described in 5.5.3.3a;
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6> derive cell measurement results based on SS/PBCH block for each trigger quantity and each
measurement quantity indicated in reportQuantityCell using parameters from the associated
measObject, as described in 5.5.3.3;

5> if the measObject is associated to E-UTRA:

6> perform the corresponding measurements associated to neighbouring cells on the frequencies
indicated in the concerned measObject;

2> perform the evaluation of reporting criteria as specified in 5.5.4.

5.5.3.2 Layer 3 filtering
The UE shall:

1> for each cell measurement quantity and for each beam measurement quantity that the UE performs
measurements according to 5.5.3.1:

2> filter the measured result, before using for evaluation of reporting criteria or for measurement reporting, by
the following formula:

Fn= (l - a)*Fn—l + a*Mn
where
Mn isthe latest received measurement result from the physical layer;

Fn isthe updated filtered measurement result, that is used for evaluation of reporting criteria or for
measurement reporting;

Fn-1isthe old filtered measurement result, where Fo is set to M1 when the first measurement result from
the physical layer is received; anda = 1/2/4 where k; is the filter Coefficient for the corresponding
measurement quantity of the i:th QuantityConfigNR in quantityConfigNR-List, and i isindicated by
quantityConfiglndex in MeasObjectNR,;

2> adapt the filter such that the time characteristics of the filter are preserved at different input rates, observing
that the filter Coefficient k assumes a sample rate equal to X ms; The value of X is equivalent to oneintra-
frequency L1 measurement period as defined in TS 38.133 [14] assuming non-DRX operation, and depends
on frequency range.

NOTE 1: If kissetto 0, no layer 3 filtering is applicable.

NOTE 2: Thefiltering is performed in the same domain as used for evaluation of reporting criteria or for
measurement reporting, i.e., logarithmic filtering for logarithmic measurements.

NOTE 3: Thefilter input rate isimplementation dependent, to fulfil the performance requirements setin TS
38.133[14]. For further details about the physical layer measurements, see TS 38.133[14].

5.5.3.3 Derivation of cell measurement results

The network may configure the UE to derive RSRP, RSRQ and SINR measurement results per cell associated to NR
measurement objects based on parameters configured in the measObject (e.g. maximum number of beamsto be
averaged and beam consolidation thresholds) and in the reportConfig (rsType to be measured, SS/PBCH block or CSI-
RS).

The UE shall:
1> for each cell measurement quantity to be derived based on SS/PBCH block:
2> if nrofSS-BlocksToAverage in the associated measObject is not configured; or
2> if absThreshSS-BlocksConsolidation in the associated measObject is not configured; or

2> if the highest beam measurement quantity value is below or equal to absThreshSS-BlocksConsolidation:
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3> derive each cell measurement quantity based on SS/PBCH block as the highest beam measurement
quantity value, where each beam measurement quantity is described in TS 38.215 [9];
2> else

3> derive each cell measurement quantity based on SS/PBCH block as the linear power scale average of the
highest beam measurement quantity val ues above absThreshSS-BlocksConsolidation where the total
number of averaged beams shall not exceed nrofSS-BlocksToAverage;

2> apply layer 3 cell filtering as described in 5.5.3.2;
1> for each cell measurement quantity to be derived based on CSI-RS:

2> consider a CSI-RS resource to be applicable for deriving cell measurements when the concerned CSI-RS
resource isincluded in the csi-rs-CelIMobility including the physCellld of the cell in theCS-RS
ResourceConfigMobility in the associated measObject;

2> if nrofCS-RS-ResourcesToAverage in the associated measObject is not configured; or
2> if absThreshCS-RS-Consolidation in the associated measObject is not configured; or
2> if the highest beam measurement quantity value is below or equal to absThreshCS-RS-Consolidation:

3> derive each cell measurement quantity based on applicable CSI-RS resources for the cell as the highest
beam measurement quantity value, where each beam measurement quantity is described in TS 38.215[9];

2> else

3> derive each cell measurement quantity based on CSI-RS as the linear power scale average of the highest
beam measurement quantity values above absThreshC3-RS-Consolidation where the total number of
averaged beams shall not exceed nrofC3-RS-ResourcesToAverage;

2> apply layer 3 cell filtering as described in 5.5.3.2.

5.5.3.3a Derivation of layer 3 beam filtered measurement
The UE shall:
1> for each layer 3 beam filtered measurement quantity to be derived based on SS/PBCH block;

2> derive each configured beam measurement quantity based on SS/PBCH block as described in TS 38.215[9],
and apply layer 3 beam filtering as described in 5.5.3.2;

1> for each layer 3 beam filtered measurement quantity to be derived based on CSI-RS;

2> derive each configured beam measurement quantity based on CSI-RS as described in TS 38.215 [9], and
apply layer 3 beam filtering as described in 5.5.3.2.

554 Measurement report triggering

554.1 General
If security has been activated successfully, the UE shall:
1> for each measld included in the measl dList within VarMeasConfig:
2> if the corresponding reportConfig includes a reportType set to eventTriggered or periodical;
3> if the corresponding measObject concerns NR;
4> if the eventAl or eventA2 is configured in the corresponding reportConfig:
5> consider only the serving cell to be applicable;

4> if the eventA3 or eventAS5 is configured in the corresponding reportConfig:
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5> if aserving cell is associated with a measObjectNR and neighbours are associated with another
measObjectNR, consider any serving cell associated with the other measObjectNR to be a
neighbouring cell as well;

4> for measurement events other than eventAl or eventA2:
5> if useWhiteCellList is set to TRUE:

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell isincluded in the whiteCellsToAddModList defined
within the VarMeasConfig for this measld;

5> dlse

6> consider any neighbouring cell detected based on parameters in the associated measObjectNR
to be applicable when the concerned cell is not included in the blackCellsToAddModList
defined within the VarMeasConfig for this measl d;

3> elseif the corresponding measObject concerns E-UTRA,;

4> consider any neighbouring cell detected on the associated frequency to be applicable when the
concerned cell is not included in the blackCellsToAddModListEUTRAN defined within the
VarMeasConfig for this measld;

2> elseif the corresponding reportConfig includes a reportType set to reportCGl:

3> consider the cell detected on the associated measObject which has a physical cell identity matching the
value of the cellForWhichToReportCGI included in the corresponding reportConfig within the
VarMeasConfig to be applicable;

2> if the reportType is set to eventTriggered and if the entry condition applicable for this event, i.e. the event
corresponding with the eventl d of the corresponding reportConfig within VarMeasConfig, is fulfilled for one
or more applicable cells for all measurements after layer 3 filtering taken during timeToTrigger defined for
this event within the VarMeasConfig, while the VarMeasReportList does not include a measurement
reporting entry for this measld (afirst cell triggers the event):

3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measl d;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> elseif thereportTypeis set to eventTriggered and if the entry condition applicable for this event, i.e. the
event corresponding with the eventld of the corresponding reportConfig within VarMeasConfig, is fulfilled
for one or more applicable cells not included in the cellsTriggeredList for al measurements after layer 3
filtering taken during timeToTrigger defined for this event within the VarMeasConfig (a subsequent cell
triggers the event):

3> set the number OfReportsSent defined within the VarMeasReportList for thismeasid to 0;

3> include the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measl d;

3> initiate the measurement reporting procedure, as specified in 5.5.5;

2> elseif thereportTypeis set to eventTriggered and if the leaving condition applicable for this event is fulfilled
for one or more of the cellsincluded in the cellsTriggeredList defined within the VarMeasReportList for this
measld for all measurements after layer 3 filtering taken during timeToTrigger defined within the
VarMeasConfig for this event:

3> remove the concerned cell(s) in the cellsTriggeredList defined within the VarMeasReportList for this
measld,;
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3> if reportOnLeave is set to TRUE for the corresponding reporting configuration:
4> initiate the measurement reporting procedure, as specified in 5.5.5;

3> if the cellsTriggeredList defined within the VarMeasReportList for this measld is empty:
4> remove the measurement reporting entry within the VarMeasReportList for this measld;
4> stop the periodical reporting timer for this measld, if running;

2> if reportTypeis set to periodical and if a (first) measurement result is available:

3> include a measurement reporting entry within the VarMeasReportList for this measld;

3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> if the reportAmount exceeds 1:

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell;

3> else(i.e. the reportAmount is equal to 1):

4> initiate the measurement reporting procedure, as specified in 5.5.5, immediately after the quantity to
be reported becomes available for the NR SpCell and for the strongest cell among the applicable cells;

2> upon expiry of the periodical reporting timer for this measld:
3> initiate the measurement reporting procedure, as specified in 5.5.5.
2> if reportType is set to reportCGl;
3> if the UE acquired the S B1 or SystemlnformationBlockTypel for the requested cell; or
3> if the UE detects that the requested NR cell is not transmitting SIB1 (see TS 38.213 [13], clause 13):
4> stop timer T321;
4> include a measurement reporting entry within the VarMeasReportList for this measld;
4> set the number OfReportsSent defined within the VarMeasReportList for this measld to O;
4> initiate the measurement reporting procedure, as specified in 5.5.5;
2> upon the expiry of T321 for this measld:
3> include a measurement reporting entry within the VarMeasReportList for this measld;
3> set the number OfReportsSent defined within the VarMeasReportList for this measid to 0;

3> initiate the measurement reporting procedure, as specified in 5.5.5.

5.5.4.2 Event Al (Serving becomes better than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A1-2, as specified below, is fulfilled;

1> for this measurement, consider the NR serving cell corresponding to the associated measObjectNR associated
with this event.

Inequality A1-1 (Entering condition)
Ms—Hys > Thresh

Inequality A1-2 (Leaving condition)
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Ms+ Hys< Thresh

The variables in the formula are defined as follows:
Msis the measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh isthe threshold parameter for this event (i.e. al-Threshold as defined within reportConfigNR for this event).
Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hysis expressed in dB.
Thresh is expressed in the same unit as Ms.

5.5.4.3 Event A2 (Serving becomes worse than threshold)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A2-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A2-2, as specified below, is fulfilled;
1> for this measurement, consider the serving cell indicated by the measObjectNR associated to this event.

Inequality A2-1 (Entering condition)

Ms + Hys < Thresh

Inequality A2-2 (Leaving condition)

Ms—Hys > Thresh

The variablesin the formula are defined as follows:
Msis the measurement result of the serving cell, not taking into account any offsets.
Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh isthe threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigNR for this event).
Msisexpressed in dBmin case of RSRP, or in dB in case of RSRQ and RS-SINR.
Hysis expressed in dB.
Thresh is expressed in the same unit as Ms.

5544 Event A3 (Neighbour becomes offset better than SpCell)

The UE shall:
1> consider the entering condition for this event to be satisfied when condition A3-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A3-2, as specified below, is fulfilled;
1> use the SpCell for Mp, Ofp and Ocp.

NOTE  Thecdl(s) that triggers the event has reference signals indicated in the measObjectNR associated to this
event which may be different from the NR SpCell measObjectNR.

Inequality A3-1 (Entering condition)
Mn + Ofn + Ocn —Hys> Mp + Ofp + Ocp + Off
Inequality A3-2 (Leaving condition)
Mn + Ofn + Ocn + Hys< Mp + Ofp + Ocp + Off
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The variablesin the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn isthe measurement object specific offset of the reference signal of the neighbour cell (i.e. offsetMO as defined
within measObjectNR corresponding to the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectNR
corresponding to the frequency of the neighbour cell), and set to zero if not configured for the neighbour cell.

Mp is the measurement result of the SpCell, not taking into account any offsets.

Ofp is the measurement object specific offset of the SpCell (i.e. offsetMO as defined within measObjectNR
corresponding to the SpCell).

Ocp isthe cell specific offset of the SpCell (i.e. celllndividual Offset as defined within measObjectNR corresponding
to the SpCell), and is set to zero if not configured for the SpCell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off isthe offset parameter for this event (i.e. a3-Offset as defined within reportConfigNR for this event).
Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Ofp, Ocp, Hys, Off are expressed in dB.
5545 Event A4 (Neighbour becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A4-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A4-2, as specified below, is fulfilled.
Inequality A4-1 (Entering condition)
Mn + Ofn + Ocn —Hys> Thresh
Inequality A4-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn is the measurement object specific offset of the neighbour cell (i.e. celllndividual Offset as defined within
measObjectNR corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Thresh isthe threshold parameter for this event (i.e. ad-Threshold as defined within reportConfigNR for this event).
Mn isexpressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.

5.5.4.6 Event A5 (SpCell becomes worse than threshold1 and neighbour becomes
better than threshold2)

The UE shall:
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1> consider the entering condition for this event to be satisfied when both condition A5-1 and condition A5-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition A5-3 or condition A5-4, i.e. at least
one of the two, as specified below, is fulfilled;

1> use the SpCell for Mp.

NOTE: The parameters of the reference signal(s) of the cell(s) that triggers the event are indicated in the
measObjectNR associated to the event which may be different from the measObjectNR of the NR SpCell.

Inequality A5-1 (Entering condition 1)

Mp + Hys< Threshl

Inequality A5-2 (Entering condition 2)

Mn + Ofn + Ocn — Hys > Thresh2

Inequality A5-3 (Leaving condition 1)

Mp —Hys > Threshl

Inequality A5-4 (Leaving condition 2)

Mn + Ofn + Ocn + Hys < Thresh2

The variablesin the formula are defined as follows:
Mp is the measurement result of the NR SpCell, not taking into account any offsets.
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the neighbour cell (i.e. offsetMO as defined within measObjectNR
corresponding to the neighbour cell).

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within measObjectNR
corresponding to the neighbour cell), and set to zero if not configured for the neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).

Threshl isthe threshold parameter for this event (i.e. a5-Thresholdl as defined within reportConfigNR for this
event).

Thresh2 is the threshold parameter for this event (i.e. a5-Threshold2 as defined within reportConfigNR for this
event).

Mn, Mp are expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.
Ofn, Ocn, Hys are expressed in dB.
Threshlis expressed in the same unit as Mp.
Thresh2 is expressed in the same unit as Mn.
5.5.4.7 Event A6 (Neighbour becomes offset better than SCell)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition A6-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition A6-2, as specified below, is fulfilled;

1> for this measurement, consider the (secondary) cell corresponding to the measObjectNR associated to this event
to be the serving cell.

NOTE: Thereference signal(s) of the neighbour(s) and the reference signal(s) of the SCell are both indicated in
the associated measObjectNR.
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Inequality A6-1 (Entering condition)
Mn + Ocn —Hys> Ms+ Ocs + Off
Inequality A6-2 (Leaving condition)
Mn + Ocn + Hys< Ms+ Ocs + Off
The variablesin the formula are defined as follows:
Mn is the measurement result of the neighbouring cell, not taking into account any offsets.

Ocn isthe cell specific offset of the neighbour cell (i.e. celllndividual Offset as defined within the associated
measObjectNR), and set to zero if not configured for the neighbour cell.

Msis the measurement result of the serving cell, not taking into account any offsets.

Ocsisthe cell specific offset of the serving cell (i.e. celllndividual Offset as defined within the associated
measObjectNR), and is set to zero if not configured for the serving cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigNR for this event).
Off isthe offset parameter for this event (i.e. a6-Offset as defined within reportConfigNR for this event).

Mn, Msare expressed in dBm in case of RSRP, or in dB in case of RSRQ and RS-SINR.

Ocn, Ocs, Hys, Off are expressed in dB.

5.5.4.8 Event B1 (Inter RAT neighbour becomes better than threshold)
The UE shall:
1> consider the entering condition for this event to be satisfied when condition B1-1, as specified below, is fulfilled;
1> consider the leaving condition for this event to be satisfied when condition B1-2, as specified below, is fulfilled;
Inequality B1-1 (Entering condition)
Mn + Ofn + Ocn —Hys> Thresh
Inequality B1-2 (Leaving condition)
Mn + Ofn + Ocn + Hys < Thresh
The variables in the formula are defined as follows:
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the neighbour inter-
RAT cell).

Ocn isthe cell specific offset of the inter-RAT neighbour cell (i.e. celllndividual Offset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiginterRAT for this event).

Thresh isthe threshold parameter for this event (i.e. b1-ThresholdEUTRA as defined within reportConfiglnter RAT
for this event).

Mn isexpressed in dBm or in dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.

Thresh is expressed in the same unit as Mn.
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5.54.9 Event B2 (PCell becomes worse than threshold1 and inter RAT neighbour
becomes better than threshold?2)

The UE shall:

1> consider the entering condition for this event to be satisfied when both condition B2-1 and condition B2-2, as
specified below, are fulfilled;

1> consider the leaving condition for this event to be satisfied when condition B2-3 or condition B2-4, i.e. at least
one of the two, as specified below, is fulfilled;

Inequality B2-1 (Entering condition 1)

Mp + Hys< Threshl

Inequality B2-2 (Entering condition 2)

Mn + Ofn + Ocn — Hys > Thresh2

Inequality B2-3 (Leaving condition 1)

Mp — Hys > Threshl

Inequality B2-4 (Leaving condition 2)

Mn + Ofn + Ocn + Hys < Thresh2

The variablesin the formula are defined as follows:
Mp is the measurement result of the PCell, not taking into account any offsets.
Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the measurement object specific offset of the frequency of the inter-RAT neighbour cell (i.e. eutra-Q-
OffsetRange as defined within the measObjectEUTRA corresponding to the frequency of the inter-RAT
neighbour cell).

Ocn isthe cell specific offset of the inter-RAT neighbour cell (i.e. celllndividual Offset as defined within the
measObjectEUTRA corresponding to the neighbour inter-RAT cell), and set to zero if not configured for the
neighbour cell.

Hysisthe hysteresis parameter for this event (i.e. hysteresis as defined within reportConfiglnterRAT for this event).

Threshl isthe threshold parameter for this event (i.e. b2-Thresholdl as defined within reportConfigl nter RAT for
this event).

Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2EUTRA as defined within
reportConfiglnter RAT for this event).

Mp isexpressed in dBm in case of RSRP, or in dB in case of RSRQ and SINR.

Mn isexpressed in dBm or dB, depending on the measurement quantity of the inter-RAT neighbour cell.
Ofn, Ocn, Hys are expressed in dB.

Threshl is expressed in the same unit as Mp.

Thresh2 is expressed in the same unit as Mn.
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5.5.5 Measurement reporting
5551 General

e

MeasurementReport

Figure 5.5.5.1-1: Measurement reporting

The purpose of this procedure is to transfer measurement results from the UE to the network. The UE shall initiate this
procedure only after successful security activation.

For the measld for which the measurement reporting procedure was triggered, the UE shall set the measResults within
the MeasurementReport message as follows:

1> set the measld to the measurement identity that triggered the measurement reporting;

1> set the measResultServingCell within measResultServingMOList to include, for each NR serving cell that is
configured with servingCelIMO, RSRP, RSRQ and the available SINR, derived based on the rsType if indicated
in the associated reportConfig, otherwise based on SSB if available, otherwise based on CSI-RS;

1> set the servCellld within measResultServingMOList to include each NR serving cell that is configured with
servingCelIMO, if any;

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportQuantityRS-1ndexes and maxNrofRS-1ndexesToReport:

2> for each serving cell configured with servingCelIMO, include beam measurement information according to
the associated reportConfig as described in 5.5.5.2;

1> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportAddNeighMeas:

2>for each serving cell measObjectld referenced in the measldList, other than the measObjectld corresponding
with the measld that triggered the measurement reporting:

3> set the measResultBestNeighCell within measResultServingMOList to include the physCellld and the
available measurement quantities based on the reportQuantityCell and rsType indicated in reportConfig
of the non-serving cell corresponding to the concerned measObjectNRwith the highest measured RSRP if
RSRP measurement results are available for cells corresponding to this measObjectNR, otherwise with
the highest measured RSRQ if RSRQ measurement results are available for cells corresponding to this
measObjectNR, otherwise with the highest measured SINR,;

3> if the reportConfig associated with the measld that triggered the measurement reporting includes
reportQuantityRS-1ndexes and maxNrofRS-|ndexesToReport:

4> for each best non-serving cell included in the measurement report:

5>include beam measurement information according to the associated reportConfig as described in
55.5.2;

1> if thereis at least one applicable neighbouring cell to report:
2> if thereportTypeis set to eventTriggered or periodical:

3> set the measResultNeighCells to include the best neighbouring cells up to maxReportCells in accordance
with the following:

4> if the reportType is set to eventTriggered:
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5> include the cellsincluded in the cellsTriggeredList as defined within the VarMeasReportList for
this measld;
4> else:

5> include the applicable cells for which the new measurement results became available since the last
periodical reporting or since the measurement was initiated or reset;

4> for each cell that isincluded in the measResultNeighCells, include the physCellld;
4> if the reportType is set to eventTriggered or periodical:

5> for each included cell, include the layer 3 filtered measured results in accordance with the
reportConfig for this measld, ordered as follows:

6> if the measObject associated with this measld concerns NR:
7> if rsType in the associated reportConfig is set to ssb:

8> set resultsSSB-Cell within the measResult to include the SS'/PBCH block based
quantity(ies) indicated in the reportQuantityCell within the concerned reportConfig, in
decreasing order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best
cell isincluded first:

9> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured,
include beam measurement information as described in 5.5.5.2;

7> elseif rsTypein the associated reportConfig is set to csi-rs:

8> set resultsCI-RS-Cell within the measResult to include the CSI-RS based quantity(ies)
indicated in the reportQuantityCell within the concerned reportConfig, in decreasing
order of the sorting quantity, determined as specified in 5.5.5.3, i.e. the best cell is
included first:

9> if reportQuantityRS-Indexes and maxNrofRS-IndexesToReport are configured,
include beam measurement information as described in 5.5.5.2;

6> if the measObject associated with this measld concerns E-UTRA:

7> set the measResult to include the quantity(ies) indicated in the reportQuantity within the
concerned reportConfiginterRAT in decreasing order of the sorting quantity, determined as
specified in 5.5.5.3, i.e. the best cell isincluded first;

2> else
3> if the cell indicated by cellForWhichToReportCGl isan NR cell:
4> if plmn-IdentitylnfoList of the cgi-Info for the concerned cell has been obtained:

5> include the plmn-ldentityl nfoList including plmn-IdentityList, trackingAreaCode (if available),
ranac (if available) and cellldentity for each entry of the plmn-ldentitylnfoList;

5> include frequencyBandList if available;
4> elseif MIB indicatesthe SIB1 is not broadcast:

5> include the noS B1 including the ssb-Subcarrier Offset and pdcch-ConfigS B1 obtained from MIB
of the concerned cell;

3> if the cell indicated by cellForWhichToReportCGl isan E-UTRA cell:
4> if all mandatory fields of the cgi-Info-EPC for the concerned cell have been obtained:

5> include in the cgi-Info-EPC the fields broadcasted in E-UTRA Systeml nformati onBlockTypel
associated to EPC;
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4> if UE isE-UTRA/5GC capable and all mandatory fields of the cgi-1nfo-5GC for the concerned cell
have been obtained:

5> include in the cgi-Info-5GC the fields broadcasted in E-UTRA Systeml nformationBlockTypel
associated to 5GC;

4> include the freqBandindicator;

4> if the cell broadcasts the multiBandInfoList, include the multiBandInfoList;

4> if the cell broadcasts the fregBandlndicatorPriority, include the fregBandindicator Priority;
1> increment the number OfReportsSent as defined within the VarMeasReportList for this measid by 1,
1> stop the periodical reporting timer, if running;

1> if the number OfReportsSent as defined within the VarMeasReportList for this measld is less than the
reportAmount as defined within the corresponding reportConfig for this measl d:

2> start the periodical reporting timer with the value of reportinterval as defined within the corresponding
reportConfig for this measld;

1> else
2> if thereportTypeis set to periodical:
3> remove the entry within the VarMeasReportList for this measld;
3> remove this measld from the measldList within VarMeasConfig;
1> if the UE is configured with EN-DC:
2> if SRB3is configured:

3> submit the MeasurementReport message via SRB3 to lower layers for transmission, upon which the
procedure ends;

2> ese

3> submit the MeasurementReport message via the E-UTRA MCG embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].

1> dse
2> submit the MeasurementReport message to lower layers for transmission, upon which the procedure ends.
5.5.5.2 Reporting of beam measurement information
For beam measurement information to be included in a measurement report the UE shall:
1> if reportTypeis set to eventTriggered:
2> consider the trigger quantity as the sorting quantity;
1> if reportTypeis set to periodical:
2> if asingle reporting quantity is set to TRUE in reportQuantityRS-I ndexes;
3> consider the configured single quantity as the sorting quantity;
2> ese
3> if rarpisset to TRUE;
4> consider RSRP as the sorting quantity;
3> dse

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 97 ETSI TS 138 331 V15.4.0 (2019-04)

4> consider RSRQ as the sorting quantity;

1> set rsIndexResults to include up to maxNrofRS-IndexesToReport SS/PBCH block indexes or CSI-RSindexesin
order of decreasing sorting quantity as follows:

2> if the measurement information to be included is based on SS/'PBCH block:

3> include within resultsSSB-Indexes the index associated to the best beam for that SS/PBCH block sorting
quantity and if absThreshSS-BlocksConsolidation isincluded in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshSS-BlocksConsolidation;

3> if includeBeamMeasurements is configured, include the SS/PBCH based measurement results for the
guantities in reportQuantityRS-Indexes set to TRUE for each SS/PBCH blockindex;

2> elseif the beam measurement information to be included is based on CSI-RS:

3> include within resultsCS -RS-Indexes the index associated to the best beam for that CSI-RS sorting
quantity and, if absThreshCS-RS-Consolidation isincluded in the VarMeasConfig for the measObject
associated to the cell for which beams are to be reported, the remaining beams whose sorting quantity is
above absThreshCS -RS-Consolidation;

3> if includeBeamMeasurementsis configured, include the CSI-RS based measurement results for the
guantities in reportQuantityRS-Indexes set to TRUE for each CSI-RS index.

5.5.5.3 Sorting of cell measurement results

The UE shall determine the sorting quantity according to parameters of the reportConfig associated with the measld that
triggered the reporting:

1> if thereportTypeis set to eventTriggered:

2> for an NR cell, consider the quantity used in the in the aN-Threshold (for eventAl, eventA2 and eventA4) or
in the a5-Threshold2 (for eventA5) or in the aN-Offset (for eventA3 and eventA6) as the sorting quantity;

2> for an E-UTRA cell, consider the quantity used in the bN-ThresholdEUTRA as the sorting quantity;
1> if thereportTypeis set to periodical:

2> determine the sorting quantity according to reportQuantityCell for an NR cell, and according to
reportQuantity for an E-UTRA cell, as below:

3> if asingle quantity is set to TRUE:
4> consider this quantity as the sorting quantity;
3> ese:
4> if rarpisset to TRUE;
5> consider RSRP as the sorting quantity;
4> else:

5> consider RSRQ as the sorting quantity.
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55.6 Location measurement indication
556.1 General

ue]

LocationMeasurementlndication

Figure 5.5.5.1-1: Location measurement indication

The purpose of this procedure is to indicate to the network that the UE is going to start/stop location related
measurements which require measurement gaps.

NOTE: Itisanetwork decision to configure the measurement gap.

55.6.2 Initiation
The UE shall:

1> if and only if upper layersindicate to start performing location measurements and the UE requires measurement
gaps for these measurements while measurement gaps are either not configured or not sufficient:

2> initiate the procedure to indicate start;

NOTE 1. The UE verifies the measurement gap situation only upon receiving the indication from upper layers. If at
this point in time sufficient gaps are available, the UE does not initiate the procedure. Unlessit receivesa
new indication from upper layers, the UE is only allowed to further repeat the procedure in the same
PCell once per frequency of the target RAT if the provided measurement gaps are insufficient.

1> if and only if upper layersindicate to stop performing location measurements:
2> initiate the procedure to indicate stop.

NOTE 2: The UE may initiate the procedure to indicate stop even if it did not previously initiate the procedure to
indicate start.

5.5.6.3 Actions related to transmission of LocationMeasurementindication message
The UE shall set the contents of LocationMeasurementlndication message as follows:
1> set the measurementindication as follows:
2> if the procedureisinitiated to indicate start of location related measurements:
3> set the measurementlndication to setup Locationmeasurement! nfo;
3> if the procedure isinitiated for RSTD measurements towards E-UTRA:;

4> et the locationMeasurementl nfoto the value eutra-RSTDaccording to the information received from
upper layers,

Editor's Note: Initiation of the procedure to start measurements other than RSTD measurements towards E-UTRA is
FFS.

2> elseif the procedureisinitiated to indicate stop of |ocation related measurements:
3> set the measurementindication to release;

1> submit the LocationMeasurementl ndication message to lower layers for transmission, upon which the procedure
ends.
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5.6 UE capabilities

5.6.1 UE capability transfer
56.1.1 General

This clause describes how the UE compiles and transfers its UE capability information upon receiving a
UECapabilityEnquiry from the network.

IE_E| Network

< UECapabilityEngiry

UECapabilitylnformation >

Figure 5.6.1.1-1: UE capability transfer

56.1.2 Initiation

The network initiates the procedure to aUE in RRC_CONNECTED when it needs (additional) UE radio access
capability information.

5.6.1.3 Reception of the UECapabilityEnquiry by the UE
The UE shall set the contents of UECapabilityl nformation message as follows:
1> if the ue-CapabilityRAT-ReguestList contains a UE-CapabilityRAT-Request with rat-Type set to nr:

2> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-NR-
Capability and with the rat-Type set to nr;

2> include the supportedBandCombinationList, featureSets and featureSetCombinations as specified in clause
5.6.1.4;

1> if the ue-CapabilityRAT-ReguestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra-nr:
2> if the UE supports EN-DC:

3> include in the ue-CapabilityRAT-ContainerList a UE-CapabilityRAT-Container of the type UE-MRDC-
Capability and with the rat-Type set to eutra-nr;

3> include the supportedBandCombinationList and featureSetCombinations as specified in clause 5.6.1.4;
1> if the ue-CapabilityRAT-RequestList contains a UE-CapabilityRAT-Request with rat-Type set to eutra:
2> if the UE supports E-UTRA:

3> include in the ue-CapabilityRAT-Container List a ue-CapabilityRAT-Container of the type UE-EUTRA-
Capability and with the rat-Type set to eutra as specified in TS 36.331 [10], clause 5.6.3.3;

1> submit the UECapabilitylnformation message to lower layers for transmission, upon which the procedure ends.

5.6.1.4 Setting band combinations, feature set combinations and feature sets
supported by the UE

The UE invokes the procedures in this clause if the NR or E-UTRA network requests UE capabilities for nr, eutra-nr or
eutra. This procedure isinvoked once per requested rat-Type (see clause 5.6.1.3 for capability enquiry by the NR
network; see TS 36.331 [10], clause 5.6.3.3 for capability enquiry by the E-UTRA network). The UE shall ensure that
the feature set IDs and feature set combination IDs are consistent across feature sets, feature set combinations and band
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combinationsin all three UE capability containers that the network queries with the same FregBandList and with the
same eutra-nr-only flag (where applicable).

NOTE: For EN-DC, the gNB needs the capabilities for RAT types nr and eutra-nr and it uses the featureSetsin
the UE-NR-Capabilities together with the featureSetCombinations in the UE-MRDC-Capabilities to
determine the NR UE capabilities for the supported MRDC band combinations. Similarly, the eNB needs
the capabilities for RAT types eutra and eutra-nr and it uses the featureSetsEUTRA-r15 in the UE-
EUTRA-Capabilities together with the featureSetCombinations in the UE-M RDC-Capabilities to
determine the E-UTRA UE capabilities for the supported MRDC band combinations. Hence, the IDs used
in the featureSets must match the IDs referred to in featureSetCombinations across all three containers.
The requirement on consistency implies that there are no undefined feature sets and feature set
combinations.

NOTE: If the UE cannot include all feature sets and feature set combinations due to message size or list size
constraints, it is up to UE implementation which feature sets and feature set combinations it prioritizes.

The UE shall:

1> compile alist of "candidate band combinations” only consisting of bands included in FregBandList, and
prioritized in the order of FregBandList (i.e. first include band combinations containing the first-listed band, then
include remaining band combinations containing the second-listed band, and so on), where for each band in the
band combination, the parameters of the band do not exceed maxBandwidthRequestedDL,
maxBandwidthRequestedUL,, maxCarriersRequestedDL, maxCarriersRequestedUL, ca-BandwidthClassDL-
EUTRA or ca-BandwidthClassUL-EUTRA, whichever are received;

1> for each band combination included in the list of "candidate band combinations':
2> if the network (E-UTRA) included the eutra-nr-only field, or
2> if the requested rat-Type is eutra:
3> remove the NR-only band combination from the list of "candidate band combinations’;

NOTE: The (E-UTRA) network may request capabilities for nr but indicate with the eutra-nr-only flag that the
UE shall not include any NR band combinations in the UE-NR-Capabilities. In this case the procedural
text above removes al NR-only band combinations from the candidate list and thereby also avoids
inclusion of corresponding feature set combinations and feature sets below.

2> if itisregarded as afallback band combination with the same capabilities of another band combination
included in the list of "candidate band combinations':

3> remove the band combination from the list of "candidate band combinations";

NOTE: Evenif the network reguests (only) capabilities for nr, it may include E-UTRA band numbersin the
FreqBandList to ensure that the UE includes all necessary feature sets needed for subsequently requested
eutra-nr capabilities. At this point of the procedure the list of "candidate band combinations’ contains all
NR- and/or E-UTRA-NR band combinations that match the filter (FreqBandList) provided by the NW
and that match the eutra-nr-flag (if RAT-Type nr is requested by E-UTRA). In the following, this
candidate list is used to derive the band combinations, feature set combinations and feature sets to be
reported in the requested capability container.

1> if srs-SwitchingTimeRequest is received:
2> include srs-CarrierSwitch for each band combination if SRS carrier switching is supported;
2> set srs-SwitchingTimeRequested to true;

1> if the requested rat-Typeisnr:

2> include into supportedBandCombinationList as many NR-only band combinations as possible from the list of
"candidate band combinations”, starting from the first entry;

3> if srs-SwitchingTimeRequest is received:

4> if SRS carrier switching is supported;
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5> include srs-SwitchingTimesListNR and srs-SwitchingTimesLiStEUTRA for each band combination;
4> set srs-SwitchingTimeReguested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous,

2> compile alist of "candidate feature set combinations' referenced from the list of " candidate band

combinations' excluding entries (rows in feature set combinations) for fallback band combinations with same
or lower capabilities;

NOTE: Thislist of "candidate feature set combinations' contains the feature set combinations used for NR-only
aswell as E-UTRA-NR band combinations. It is used to derive alist of NR feature sets referred to from

the feature set combinations in the UE-NR-Capabilities and from the feature set combinationsin a UE-
MRDC-Capabilities container.

2> include into featureSets the feature sets referenced from the " candidate feature set combinations' excluding
entries (feature sets per CC) for fallback band combinations with same or lower capabilities and where the
parameters do not exceed maxBandwidthRequestedDL, maxBandwidthRequestedUL,
maxCarriersRequestedDL or maxCarriersRequestedUL, whichever are received;

1> elsg, if the requested rat-Typeis eutra-nr:

2> include into supportedBandCombinationList as many E-UTRA-NR band combinations as possible from the
list of "candidate band combinations’, starting from the first entry;

3> if srs-SwitchingTimeReguest is received:

4> if SRS carrier switching is supported;

5> include srs-SwitchingTimesListNR and srs-SwitchingTimesListEUTRA for each band combination;
4> set srs-SwitchingTimeRequested to true;

2> include, into featureSetCombinations, the feature set combinations referenced from the supported band
combinations as included in supportedBandCombinationList according to the previous,

1> else (if the requested rat-Type is eutra):

2> compile alist of "candidate feature set combinations’ referenced from the list of "candidate band

combinations” excluding entries (rowsin feature set combinations) for fallback band combinations with same
or lower capabilities;

NOTE: Thislist of "candidate feature set combinations' contains the feature set combinations used for E-UTRA-

NR band combinations. It is used to derive alist of E-UTRA feature setsreferred to from the feature set
combinations in a UE-M RDC-Capabilities container.

2> include into featureSetsEUTRA the feature sets referenced from the " candidate feature set combinations'

excluding entries (feature sets per CC) for fallback band combinations with same or lower capabilities and

where the parameters do not exceed ca-BandwidthClassDL-EUTRA and ca-BandwidthClassUL-EUTRA,
whichever are received;

1> include the received FregBandList in the field appliedFregBandListFilter of the requested UE capability;
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5.6.1.5 Void
5.7 Other

57.1 DL information transfer
5711 General

Network

DLInformationTransfer

Figure 5.7.1.1-1: DL information transfer

The purpose of this procedureisto transfer NAS dedicated information from NG-RAN to aUE in
RRC_CONNECTED.

57.1.2 Initiation

The network initiates the DL information transfer procedure whenever there is a need to transfer NAS dedicated
information. The network initiates the DL information transfer procedure by sending the DLInformationTransfer

message.
5.7.1.3 Reception of the DLInformationTransfer by the UE
Upon receiving DLInformationTransfer message, the UE shall:
1> if dedicatedNAS-Message is included:
2> forward dedicatedNAS-Message to upper layers.
5.7.2 UL information transfer

Editor's Note: It is assumed that NAS triggers the Unified Access Control specified in 5.3.x before initiating this
procedure. UE performs this procedure if the access attempt is allowed according to 5.3.14.

5721 General

UE

ULInformationTransfer

Figure 5.7.2.1-1: UL information transfer
The purpose of this procedure isto transfer NAS dedicated information from the UE to the network.

57.2.2 Initiation

A UE in RRC_CONNECTED initiates the UL information transfer procedure whenever there is a need to transfer NAS
dedicated information. The UE initiates the UL information transfer procedure by sending the ULInformationTransfer
message.

5.7.2.3 Actions related to transmission of ULInformationTransfer message

The UE shall set the contents of the ULInformationTransfer message as follows:
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1> if the upper layer provides NAS PDU:
2> set the dedicatedNAS-Message to include the information received from upper layers

1> submit the ULInformationTransfer message to lower layers for transmission, upon which the procedure ends.
5.7.2.4 Failure to deliver ULInformationTransfer message

The UE shall:

1> if AS security is not started and radio link failure occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers; or

1> if mohility (i.e. handover, RRC connection re-establishment) occurs before the successful delivery of
ULInformationTransfer messages has been confirmed by lower layers:

2> inform upper layers about the possible failure to deliver the information contained in the concerned
ULInformationTransfer messages.

57.3 SCG failure information
5.7.3.1 General

IE_E' Network

RRC reconfiguration

<

SCGFailurel nformation

Figure 5.7.3.1-1: SCG failure information

The purpose of this procedureisto inform E-UTRAN or NR MN about an SCG failure the UE has experienced i.e.
SCG radio link failure, failure of SCG reconfiguration with sync, SCG configuration failure for RRC message on
SRB3, SCG integrity check failure and exceeding the maximum uplink transmission timing difference.

Editor's Note: SCG failure considers the case of exceeding the maximum uplink transmission timing difference if
RAN1 decides that EN-DC supports the synchronised operation case. FFS how to capture

Editor's Note: FFS whether to include the handling of SCell Failurein CA duplication casein
SCGfailureinformation procedure and whether to rename SCGfailureinformation.

5.7.3.2 Initiation

A UE initiates the procedure to report SCG failures when SCG transmission is not suspended and when one of the
following conditionsis met:

1> upon detecting radio link failure for the SCG, in accordance with subclause 5.3.10.3;
1> upon reconfiguration with sync failure of the SCG, in accordance with subclause 5.3.5.8.3;
1> upon SCG configuration failure, in accordance with subclause 5.3.5.8.2;
1> upon integrity check failure indication from SCG lower layers concerning SRB3.
Upon initiating the procedure, the UE shall:
1> suspend SCG transmission for all SRBs and DRBS;
1> reset SCG-MAC,

1> stop T304, if running;
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1> if the UE is operating in EN-DC:

2> initiate transmission of the SCGFailurel nformationNR message as specified in TS 36.331 [10], clause
5.6.13a

Editor's Note: The section for transmission of SCGFailurelnformation in NR RRC entity for SA is FFS_Standalone.

5.7.3.3 Failure type determination
Editor's Note: FFS/ TODO: Either use this section also for NR-DC or change section title (add "for EN-DC").
The UE shall set the SCG failure type as follows:
1> if the UE initiates transmission of the SCGFailurel nformationNR message due to T310 expiry:
2> set the failureType as t310-Expiry;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide reconfiguration with
sync failure information for an SCG:

2> set the failureType as synchReconfigFailure-SCG;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide random access
problem indication from SCG MAC:

2> set the failureType as randomA ccessProblem;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message to provide indication from SCG
RL C that the maximum number of retransmissions has been reached:

2> set the failureType as rlc-MaxNumRetx;
1> elseif the UE initiates transmission of the SCGFailurel nformationNR message due to SRB3 IP check failure:
2> set the failureType as srb3-IntegrityFailure;

1> elseif the UE initiates transmission of the SCGFailurel nformationNR message due to Reconfiguration failure of
NR RRC reconfiguration message:

2> set the failureType as scg-reconfigFailure.

Editor's Note: FFS: whether to include rrc-Transactionldentifier information.

5.7.3.4 Setting the contents of MeasResultSCG-Failure
The UE shall set the contents of the MeasResultSCG-Failureas follows:
1> for each MeasOjectNR for which ameasld is configured and measurement results are available;
2> include an entry in measResultsPerMOL.ist;
2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to ssh:
3> set sshFrequency to the value indicated by ssbFrequency as included in the MeasObjectNR,;
2> if there isameasld configured with the MeasObjectNR and a reportConfig which has rsType set to csi-rs:

3> set refFreqCS-RSto the value indicated by refFreqCS-RS asincluded in the associated measurement
object;

2> if aserving cell is associated with the MeasObjectNR:

3> set measResultServingCell to include the available quantities of the concerned cell and in accordance with
the performance requirementsin [FFS_Ref];

2> set the measResultNeighCellList to include the best measured cells, ordered such that the best cell islisted
first, and based on measurements collected up to the moment the UE detected the failure, and set its fields as
follows;
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3> ordering the cells with sorting as follows:

4> based on SS/PBCH block if SS/PBCH block measurement results are available and otherwise based
on CSI-RS,

4> using RSRP if RSRP measurement results are available, otherwise using RSRQ if RSRQ
measurement results are available, otherwise using SINR,

3> for each neighbour cell included:
4> include the optional fields that are available.

NOTE: The measured quantities are filtered by the L3 filter as configured in the mobility measurement
configuration. The measurements are based on the time domain measurement resource restriction, if
configured. Blacklisted cells are not required to be reported.

57.4 UE Assistance Information
574.1 General

IE_E| Network

RRC reconfiguration

<

UEAss stancel nformation >

Figure 5.7.4.1-1: UE Assistance Information

The purpose of this procedure is to inform the network of the UE's delay budget report carrying desired
increment/decrement in the Uu air interface delay, connected mode DRX cycle length or overheating assistance
information.

57.4.2 Initiation

A UE capable of providing delay budget report in RRC_CONNECTED may initiate the procedure in several cases,
including upon being configured to provide delay budget report and upon change of delay budget preference.

A UE capable of providing overheating assistance information in RRC_CONNECTED may initiate the procedure if it
was configured to do so, upon detecting internal overheating, or upon detecting that it is no longer experiencing an
overheating condition.

Upon initiating the procedure, the UE shall:
1> if configured to provide delay budget report:

2> if the UE did not transmit a UEAssi stancel nformation message with delayBudgetReport since it was
configured to provide delay budget report; or

2> if the current delay budget is different from the one indicated in the last transmission of the
UEAssi stancel nformation message and timer T342 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.7.4.3;
1> if configured to provide overheating assistance information:
2> if the overheating condition has been detected and T345 is not running; or

2> if the current overheating assistance information is different from the one indicated in the last transmission of
the UEAss stancel nformation message and timer T345 is not running:

3> initiate transmission of the UEAssi stancel nformation message in accordance with 5.7.4.3;
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5.7.4.3 Actions related to transmission of UEAssistancelnformation message
The UE shall set the contents of the UEAssi stancel nformation message for delay budget report as follows:
1> if configured to provide delay budget report:
2> if the UE prefers an adjustment in the connected mode DRX cycle length:
3> set delayBudgetReport to typel according to adesired value;
2> start or restart timer T342 with the timer value set to the delayBudgetReportingProhibitTimer.
The UE shall set the contents of the UEAssi stancel nformation message for overhesating assistance indication:
1> if the UE experiences internal overheating:
2> if the UE prefers to temporarily reduce the number of maximum secondary component carriers:
3> include reducedMaxCCsin the OverheatingAssistance | E;

3> set reducedCCsDL to the number of maximum SCells the UE prefers to be temporarily configured in
downlink;

3> set reducedCCsUL to the number of maximum SCells the UE prefers to be temporarily configured in
uplink;

2> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR1:
3> include reducedMaxBW-FR1 in the OverheatingAssistance | E;

3> set reducedBW-FR1-DL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all downlink carriers of FR1;

3> set reducedBW-FR1-UL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across al uplink carriers of FR1,;

2> if the UE prefers to temporarily reduce maximum aggregated bandwidth of FR2;
3> include reducedMaxBW-FR2 in the OverheatingAssistance | E;

3> set reducedBW-FR2-DL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all downlink carriers of FR2;

3> set reducedBW-FR2-UL to the maximum aggregated bandwidth the UE prefers to be temporarily
configured across all uplink carriers of FR2;

2> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating
on FR1:

3> include reducedMaxMIMO-LayersFR1 in the OverheatingAssistance | E;

3> set reducedMIMO-LayersFR1-DL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in downlink;

3> set reducedMIMO-LayersFR1-UL to the number of maximum MIMO layers of each serving cell
operating on FR1 the UE prefers to be temporarily configured in uplink;

2> if the UE prefers to temporarily reduce the number of maximum MIMO layers of each serving cell operating
on FR2:

3> include reducedMaxMIMO-LayersFR2 in the OverheatingAssistance | E;

3> set reducedMIMO-LayersFR2-DL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in downlink;

3> set reducedMIMO-LayersFR2-UL to the number of maximum MIMO layers of each serving cell
operating on FR2 the UE prefers to be temporarily configured in uplink;
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2> start timer T345 with the timer value set to the overheatinglndicationProhibitTimer;
1> else (if the UE no longer experiences an overheating condition):

2> do not include reducedMaxCCs, reducedMaxBW-FR1, reducedMaxBW-FR2, reducedMaxMIMO-LayersFR1
and reducedMaxMIMO-LayersFR2 in OverheatingAssistance | E;

2> start timer T345 with the timer value set to the over heatinglndicationProhibitTimer.
5.7.5 Failure information
5.75.1 General

UE Network

Failurelnformation

\ 4

Figure 5.7.5.1-1: Failure information
The purpose of this procedure is to inform the network about a failure detected by the UE.

5.75.2 Initiation

A UE initiates the procedure when there is a need inform the network about a failure detected by the UE. In particular,
the UE initiates the procedure when the following condition is met:

1> upon detecting failure for an RLC bearer, in accordance with 5.3.10.3;
Upon initiating the procedure, the UE shall:
1> initiate transmission of the Failurel nformation message as specified in 5.7.5.3;
5.75.3 Actions related to transmission of Failurelnformation message
The UE shall:
1> if initiated to provide RLC failure information:
2> set logical Channelldentity to the logical channel identity of the failing RLC bearer;
2> set cellGrouplndication to the cell group of the failing RLC bearer;
2> set failureType to the type of failure that was detected;
1> if used to inform the network about a failure for an MCG RLC bearer:
2> submit the Failurel nformation message to lower layers for transmission via SRB1;

1> elseif used to inform the network about afailure for an SCG RLC bearer: and if the UE is configured with EN-
DC:

2> if SRB3is configured;
3> submit the Failurel nformation message to lower layers for transmission via SRB3;

2> elsg;
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3> submit the Failurelnformation message viathe E-UTRA MCG embedded in E-UTRA RRC message
ULInformationTransferMRDC as specified in TS 36.331 [10].
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6 Protocol data units, formats and parameters (ASN.1)

6.1 General
6.1.1 Introduction

The contents of each RRC message is specified in sub-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 syntax of the information elements that are defined as stand-al one abstract typesis further specified in asimilar
manner in sub-clause 6.3.

6.1.2 Need codes and conditions for optional downlink fields

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 statement in the abstract syntax. All comment text tags are available for use in the downlink direction only. The meaning of
each tag is specified in table 6.1.2-1.

If conditions are used, a conditional presence table is provided for the message or information element specifying the need of the field for each condition case. The table also
specifies whether UE maintains or releases the value in case the field is not present. The conditions clarify what the UE may expect regarding the setting of the message by the
network. Violation of conditionsis regarded as invalid network behaviour, which the UE is not required to cope with. Hence the general error handling defined in 10.4 does not
apply in case afield is absent although it is mandatory according to the CondC or CondM condition.

For guidelines on the use of need codes and conditions, see Annex A.6 and A.7.

Table 6.1.2-1: Meaning of abbreviations used to specify the need for fields to be present

Abbreviation Meaning
CondC conditionTag Configuration condition
Presence of the field is conditional to other configuration settings.
CondM conditionTag Message condition
Presence of the field is conditional to other fields included in the message.
Need S Specified

Used for (configuration) fields, whose field description or procedure specifies the UE behavior performed upon receiving a
message with the field absent (and not if field description or procedure specifies the UE behavior when field is not configured).
Need M Maintain

Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
maintains the current value.

Need N No action (one-shot configuration that is not maintained)

Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving
message with the field absent, the UE takes no action.

Need R Release

Used for (configuration) fields that are stored by the UE i.e. not one-shot. Upon receiving a message with the field absent, the UE
releases the current value.
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6.2 RRC messages

6.2.1 General message structure
- NR-RRC-Definitions
This ASN.1 segment is the start of the NR RRC PDU definitions.

- ASNLISTART
- TAG NR- RRC- DEFI NI TI ONS- START

NR- RRC- Def i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

- TAG NR- RRC- DEFI NI TI ONS- STOP
- ASNLSTOP

- BCCH-BCH-Message

ETSI TS 138 331 V15.4.0 (2019-04)

The BCCH-BCH-Message classis the set of RRC messages that may be sent from the network to the UE viaBCH on the BCCH logical channel.

- ASNLSTART
- TAG BCCH BCH MESSAGE- START
BCCH BCH Message :: = SEQUENCE {
message BCCH- BCH- MessageType
}
BCCH BCH MessageType :: = CHO CE {
mb M B,
messageCl assExt ensi on SEQUENCE {}

- TAG BCCH- BCH MESSAGE- STOP
- ASNLSTCP

- BCCH-DL-SCH-Message

The BCCH-DL-SCH-Message class isthe set of RRC messages that may be sent from the network to the UE viaDL-SCH on the BCCH logical channel.

- ASNLSTART
- TAG BCCH DL- SCH MESSAGE- START
BCCH- DL- SCH Message :: = SEQUENCE {
message BCCH- DL- SCH MessageType

}
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BCCH- DL- SCH- MessageType ::=
cl
syst em nf ormati on

CHOI CE {
CHO CE {

Syst enm nf ormati on,

syst em nf or mati onBl ockTypel S| B1

.

messageC assExt ensi on

- TAG BCCH- DL- SCH MESSAGE- STCP

- ASNLSTCP

SEQUENCE {}

- DL-CCCH-Message
The DL-CCCH-Message class is the set of RRC messages that may be sent from the Network to the UE on the downlink CCCH logical channel.

- ASNLISTART
- TAG DL- CCCH MESSAGE- START

DL- CCCH Message :: =
nmessage
}

DL- CCCH MessageType :: =
cl
rrcRej ect
rrcSetup
spar e2
sparel
H

messageC assExt ensi on

-- TAG DL- CCCH- MESSAGE- STOP
- ASNLSTCP

SEQUENCE {
DL- CCCH MessageType

CHO CE {
CHO CE {
RRCRej ect ,
RRCSet up,
NULL,
NULL

SEQUENCE {}

- DL-DCCH-Message
The DL-DCCH-Message class is the set of RRC messages that may be sent from the network to the UE on the downlink DCCH logical channel.

- ASNLSTART
- TAG DL- DCCH MESSAGE- START

DL- DCCH Message :: =
nmessage
}

DL- DCCH MessageType :: =
cl
rrcReconfiguration

SEQUENCE {
DL- DCCH MessageType

CHOI CE {
CHO CE {

RRCReconf i gur ati on,
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rrcResune RRCResure,

rrcRel ease RRCRel ease,

rrcReest abl i shrent RRCReest abl i shnent ,
securi t yModeComrand Securi t yModeConmand,

dl I nf or mati onTr ansfer DLI nf or mati onTr ansfer,
ueCapabi | i t yEnquiry UECapabi i t yEnqui ry,
count er Check Count er Check,

mobi | i t yFr orNRConmmand Mobi I'i t yFr onNRConmand,

spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL
I
messageCl assExt ensi on SEQUENCE {}

- TAG DL- DCCH- MESSAGE- STOP
- ASNLSTCP

- PCCH-Message

The PCCH-Message classis the set of RRC messages that may be sent from the Network to the UE on the PCCH logical channel.

- ASNISTART
- TAG PCCH PCH MESSAGE- START
PCCH Message :: = SEQUENCE {
nmessage PCCH MessageType
}
PCCH MessageType :: = CHO CE {
cl CHO CE {
pagi ng Pagi ng,
sparel NULL
b,
messageC assExt ensi on SEQUENCE {}

- TAG PCCH- PCH MESSAGE- STOP
- ASNLSTCP

- UL-CCCH-Message

The UL-CCCH-Message class is the set of 48bit RRC messages that may be sent from the UE to the Network on the uplink CCCH logical channel.

- ASNLISTART
- TAG UL- CCCH MESSAGE- START

UL- CCCH Message :: = SEQUENCE {
message UL- CCCH MessageType
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}

UL- CCCH MessageType :: = CHO CE {

cl CHO CE {
rrcSet upRequest RRCSet upRequest ,
rr cResuneRequest RRCResuneRequest ,
rrcReest abl i shment Request RRCReest abl i shment Request ,
rrcSyst eml nf oRequest RRCSyst eml nf oRequest

H

messageCl assExt ensi on SEQUENCE {}

-- TAG UL- CCCH MESSAGE- STOP
- ASNLSTCP

- UL-CCCH1-Message
The UL-CCCH1-Message classis the set of 64bit RRC messages that may be sent from the UE to the Network on the uplink CCCH1 logical channel.

- ASNLISTART
- TAG UL- CCCH1- MESSAGE- START

UL- CCCH1- Message :: = SEQUENCE {
message UL- CCCHL- MessageType
}
UL- CCCHL- MessageType :: = CHO CE {
cl CHO CE {
rrcResuneRequest 1 RRCResuneRequest 1,

spare3 NULL,
spare2 NULL,
sparel NULL

b
messageC assExt ensi on SEQUENCE {}

-- TAG UL- CCCH1- MESSAGE- STOP
- ASNLSTCP

- UL-DCCH-Message

The UL-DCCH-Message class is the set of RRC messages that may be sent from the UE to the network on the uplink DCCH logical channel.

- ASNL1START
- TAG UL- DCCH MESSAGE- START
UL- DCCH Message :: = SEQUENCE {
message UL- DCCH MessageType
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}
UL- DCCH MessageType :: = CHO CE {
cl CHOI CE {
measur enment Repor t Measur enent Report,
rrcReconfigurati onConpl ete RRCReconf i gur at i onConpl et e,
rrcSetupConpl ete RRCSet upConpl et e,
rr cReest abl i shment Conpl et e RRCReest abl i shnent Conpl et e,
rrcResunmeConpl et e RRCResuneConpl et e,
securityhMbdeConpl et e SecurityModeConpl et e,
securityMdeFail ure SecurityhMdeFail ure,
ul I nformati onTr ansf er ULI nf or mat i onTr ansfer,
| ocati onMeasur enent | ndi cati on Locat i onMeasur enent | ndi cat i on,
ueCapabi l i tyl nformation UECapabi i tyl nf or mati on,
count er CheckResponse Count er CheckResponse,
ueAssi st ancel nformati on UEAssi st ancel nf or mat i on,
failurelnformation Fai | urel nformati on,
spare3 NULL,
spare2 NULL, sparel NULL
H
messageCl assExt ensi on SEQUENCE {}
}

TAG- UL- DCCH- MESSAGE- STOP
ASN1STOP
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6.2.2 Message definitions
— CounterCheck

The Counter Check message is used by the network to indicate the current COUNT M SB values associated to each DRB and to request the UE to compare these to its COUNT
MSB values and to report the comparison results to the network.

Signalling radio bearer: SRB1
RLC-SAP: AM

Logical channel: DCCH
Direction: Network to UE

CounterCheck message

-- ASNLISTART
- TAG COUNTERCHECK- START

Count er Check :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
count er Check Count er Check- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Count er Check-1Es :: = SEQUENCE {
dr b- Count MSB- | nf oLi st DRB- Count MSB- | nf oLi st ,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count MSB- | nfoLi st ::= SEQUENCE (Sl ZE (1..maxDRB)) OF DRB- Count MSB-1nfo
DRB- Count MSB-Info ::= SEQUENCE {
drb-ldentity DRB- I dentity,
count MSB- Upl i nk | NTEGER( 0. . 33554431) ,
count MSB- Downl i nk | NTEGER( 0. . 33554431)
}

- TAG COUNTERCHECK- STCP
- ASNLSTOP
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CounterCheck-IEs field descriptions

drb-CountMSB-InfoList
Indicates the MSBs of the COUNT values of the DRBs.

DRB-CountMSB-Info field descriptions

countMSB-Downlink

Indicates the value of 25 MSBs from RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.
countMSB-Uplink

Indicates the value of 25 MSBs from TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

- CounterCheckResponse
The Counter CheckResponse message i s used by the UE to respond to a Counter Check message.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

CounterCheckResponse message

- ASNLSTART
- TAG COUNTERCHECKRESPONSE- START
Count er CheckResponse :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
count er CheckResponse Count er CheckResponse- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Count er CheckResponse-| Es :: = SEQUENCE {
dr b- Count | nf oLi st DRB- Count I nf oLi st ,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
DRB- Count | nfoLi st ::= SEQUENCE (SI ZE (0..maxDRB)) OF DRB- Count | nfo
DRB- Count Info ::= SEQUENCE {
drb-ldentity DRB- I dentity,
count - Upl i nk | NTEGER( 0. . 4294967295) ,
count - Downl i nk | NTEGER( 0. . 4294967295)
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}

- TAG COUNTERCHECKRESPONSE- STOP
- ASNLSTCP

CounterCheckResponse-IEs field descriptions

drb-CountinfoList
Indicates the COUNT values of the DRBs.

DRB-Countlinfo field descriptions

count-Downlink

Indicates the value of RX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.
count-Uplink

Indicates the value of TX_NEXT — 1 (specified in TS 38.323 [5]) associated to this DRB.

- DLInformationTransfer
The DLInformationTransfer message is used for the downlink transfer of NAS dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet. If SRB2 is suspended, the network does not send this message until SRB2 is resumed.)
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

DLInformationTransfer message

- ASN1START
- TAG DLI NFORVATI ONTRANSFER- START
DLI nformationTransfer ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
dl I nformati onTr ansfer DLI nf or mat i onTr ansfer-1 Es,
critical ExtensionsFuture SEQUENCE {}
}
}
DLI nformationTransfer-1Es ::= SEQUENCE {
dedi cat edNAS- Message Dedi cat edNAS- Message OPTI ONAL, -- Need N
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

- TAG DLI NFORVATI ONTRANSFER- STOP
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- ASNLSTCP

— Failurelnformation
The Failurelnformation message is used to inform the network about a failure detected by the UE.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network

Failurelnformation message

- ASNLSTART
- TAG FAI LURElI NFORVATI ON- START
Failurelnformation ::= SEQUENCE {
critical Extensions CHO CE {
failurelnformation Fai | urel nf ormati on-1Es,
critical ExtensionsFuture SEQUENCE {}
}
}
Failurelnformation-1Es ::= SEQUENCE {
failurel nfoRLC Bearer Fai | ur el nf oRLC- Bear er OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
Fai | urel nfoRLC- Bearer ::= SEQUENCE {
cel |l Goupld Cel | Groupl d,
| ogi cal Channel | dentity Logi cal Channel I dentity,
failureType ENUVERATED {dupl i cation, spare3, spare2, sparel}
}

- TAG FAI LUREl NFORNMATI ON- STOP
- ASNLSTOP
- LocationMeasurementindication
The LocationMeasurementIndication message is used to indicate that the UE is going to either start or stop location related measurement which requires measurement gaps.
Signalling radio bearer: SRB1
RLC-SAP: AM
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Logical channel: DCCH
Direction: UE to Network

LocationMeasurementindication message

-- ASNLSTART
-- TAG LOCATI ONVEASUREMENTI NDI CATI ON- START
Locati onMeasurenent I ndication ::=  SEQUENCE {
critical Extensions CHO CE {
| ocati onMeasur enent | ndi cati on Locat i onMeasur enent | ndi cat i on- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
Locat i onMeasur enent | ndi cation-1Es ::= SEQUENCE {
measur enment | ndi cati on Set upRel ease {Locati onMeasurenent | nf o},
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTIl ONAL,
nonCritical Extension SEQUENCE( } OPTI ONAL
}

-- TAG LOCATI ONVEASURENENTI NDI CATI ON- STOP

-~ ASNLSTOP

- MIB

The MIB includes the system information transmitted on BCH.
Signalling radio bearer: N/A
RLC-SAP. TM
Logical channel: BCCH

Direction: Network to UE

MIB

-- ASNLISTART
-- TAG M B- START
MB ::= SEQUENCE {

syst enfr aneNunber BI T STRING (SI ZE (6)),

subCarri er Spaci ngConmon ENUVERATED {scs15o0r 60, scs30or 120},

ssh-Subcarrier O f set | NTEGER (0. . 15),

dnr s- TypeA- Posi tion ENUVERATED {pos2, pos3},

pdcch- Confi gSl B1 PDCCH- Confi gSI B1,

cel | Barred ENUVERATED { barred, notBarred},
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i ntraFreqgResel ection ENUVERATED {al | owed, not Al | oned},
spare BI T STRING (SI ZE (1))
}
- TAG M B- STOP
- ASNLSTOP
MIB field descriptions
cellBarred

Barred means the cell is barred, as defined in TS 38.304 [20].

dmrs-TypeA-Position

Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.2) and uplink (see TS 38.211 [16], clause 6.4.1.1.3).

intraFregReselection

Controls cell selection/reselection to intra-frequency cells when the highest ranked cell is barred, or treated as barred by the UE, as specified in TS 38.304 [20}.
pdcch-ConfigSIB1

See TS 38.213 [13]. Determines a common ControlResourceSet (CORESET) a common search space and necessary PDCCH parameters. If the field ssb-SubcarrierOffset
indicates that SIB1 is not present, the field pdcch-ConfigSIB1 indicate the frequency positions where the UE may find SS/PBCH block with SIB1 or the frequency range where
the network does not provide SS/PBCH block with SIB1 (see TS 38.213 [13], clause 13).

ssb-SubcarrierOffset

Corresponds to ksss (see TS 38.213 [13]), which is the frequency domain offset between SSB and the overall resource block grid in number of subcarriers. (See TS 38.211
[16], clause 7.4.3.1).

The value range of this field may be extended by an additional most significant bit encoded within PBCH as specified in TS 38.213 [13].

This field may indicate that this cell does not provide SIB1 and that there is hence no CORESET#0 configured in MIB (see TS 38.213 [13], clause 13). In this case, the field
pdcch-ConfigSIB1 may indicate the frequency positions where the UE may (not) find a SS/PBCH with a control resource set and search space for SIB1 (see TS 38.213 [13],
clause 13).

subCarrierSpacingCommon

Subcarrier spacing for SIB1, Msg.2/4 for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on a carrier frequency <6GHz, the value scs150r60
corresponds to 15 Khz and the value scs300r120 corresponds to 30 kHz. If the UE acquires this MIB on a carrier frequency >6GHz, the value scs150r60 corresponds to 60
Khz and the value scs300r120 corresponds to 120 kHz.

systemFrameNumber

The 6 most significant bit (MSB) of the 10-bit System Frame Number. The 4 LSB of the SFN are conveyed in the PBCH transport block as part of channel coding (i.e. outside
the MIB encoding), as defined in clause 7.1 in TS 38.212 [17].

- MeasurementReport

The MeasurementReport message is used for the indication of measurement results.
Signalling radio bearer: SRB1, SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network
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MeasurementReport message

-- ASNLISTART
- - TAG MEASUREMENTREPORT- START
Measur ement Report :: = SEQUENCE {
critical Extensions CHO CE {
measur enment Repor t Measur ement Report - | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
Measur enent Report-1Es ::= SEQUENCE {
nmeasResul ts MeasResul ts,
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}

-- TAG MEASUREMENTREPORT- STOP
-- ASNISTOP
- MobilityFromNRCommand
The MobilityFromNRCommand message is used to command handover from NR to E-UTRA (connected to EPC or 5GC).
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

MobilityFromNRCommand message

-- ASN1START
-- TAG MBI LI TYFROVNRCOVIVAND- START
Mobi I'i t yFr omNRConmand : : = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
mobi | i t yFr orNRCommand Mobi I'i t yFr omNRConmand- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
Mobi I'i t yFr omNRConmand- | Es :: = SEQUENCE {
t ar get RAT- Type ENUVERATED { eutra, spare3, spare2, sparel, ...},
t ar get RAT- MessageCont ai ner OCTET STRI NG,
nas- Securi t yPar anfr om\R OCTET STRI NG OPTI ONAL, -- Cond HO ToEPC
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| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

OCTET STRI NG
SEQUENCE {}

- TAG MBI LI TYFROVNRCOMVAND- STOP

- ASNLSTCP
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OPTI ONAL,
OPTI ONAL

MobilityFromNRCommand-IEs field descriptions

nas-SecurityParamFromNR

NAS COUNT.

This field is used to deliver the key synchronisation and Key freshness for the NR to LTE/EPC handovers as specified in TS 33.501 [11] and contains the 4 LSB of the downlink

targetRAT-MessageContainer

The field contains a message specified in another standard, as indicated by the targetRAT-Type, and carries information about the target cell identifier(s) and radio parameters
relevant for the target radio access technology. NOTE 1. A complete message is included, as specified in the other standard.

targetRAT-Type
Indicates the target RAT type.

NOTE 1. The correspondence between the value of the targetRAT-Type, the standard to apply, and the message contained within the targetRAT-MessageContainer is
shown in the table below:

targetRAT-Type

Standard to apply

targetRAT-MessageContainer

eutra

3GPP TS 36.331 [10] (clause 5.4.2)

RRCConnectionReconfiguration

Conditional Presence

Explanation

HO-ToEPC

This field is mandatory present in case of inter system handover. Otherwise it is absent.

- Paging

The Paging message is used for the notification of one or more UEs.

Signalling radio bearer: N/A
RLC-SAP: TM
Logica channel: PCCH

Direction: Network to UE

-- ASNLISTART
- TAG PAG NG START

Paging ::=

Paging message

SEQUENCE {
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pagi ngRecor dLi st Pagi ngRecor dLi st OPTI ONAL, -- Need N
| ateNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCH{ } OPTI ONAL

}

Pagi ngRecordLi st ::= SEQUENCE (S| ZE(1.. maxNr of PageRec)) OF Pagi ngRecord

Pagi ngRecord :: = SEQUENCE {
ue-ldentity Pagi ngUE- I denti ty,
accessType ENUVERATED { non3GPP} OPTI ONAL, -- Need N

}

Pagi ngUE- I dentity ::= CHO CE {
ng- 5G S- TVl NG 5G S- TMBI,
ful I'l-RNTI I - RNTI - Val ue,

}

- TAG PAG NG STOP
- ASNLSTOP

PagingRecord field descriptions
accessType

It indicates whether Paging is originated due to the PDU sessions from the non-3GPP access.

- RRCReestablishment

The RRCReestablishment message is used to re-establish SRB1.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

- ASNLSTART
- TAG RRCREESTABLI SHVENT- START

RRCReest abl i shnent :: =
rrc-Transactionldentifier
critical Extensions

rrcReest abl i shrment
critical Extensi onsFuture

RRCReestablishment message

SEQUENCE {
RRC- Transacti onl dentifier,
CHO CE {
RRCReest abl i shnent - | Es,
SEQUENCE {}
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}

RRCReest abl i shment-1Es ::=
next HopChai ni ngCount
| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

- TAG RRCREESTABLI SHVENT- STOP
- ASNLSTCP

SEQUENCE {
Next HopChai ni ngCount ,
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL

- RRCReestablishmentComplete

The RRCReestablishmentComplete message is used to confirm the successful completion of an RRC connection re-establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

- ASNLSTART

RRCReestablishmentComplete message

- TAG RRCREESTABLI SHVENTCOVPLETE- START

RRCReest abl i shnent Conpl ete :: =
rrc-Transactionldentifier
critical Extensions

rr cReest abl i shment Conpl et e
critical Extensi onsFuture

}

RRCReest abl i shnent Conpl ete-1Es ::=
| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

SEQUENCE {
RRC- Transacti onl denti fi er,
CHOI CE {
RRCReest abl i shnent Conpl et e- | Es,
SEQUENCE {}

SEQUENCE {
OCTET STRI NG OPTI ONAL,
SEQUENCE {} OPTI ONAL

- TAG RRCREESTABLI SHVENTCOVPLETE- STOP

- ASNLSTCP

- RRCReestablishmentRequest

The RRCReestablishmentRequest message is used to request the reestablishment of an RRC connection.

Signalling radio bearer: SRBO
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RLC-SAP: TM
Logical channel: CCCH

Direction: UE to Network

- ASNLSTART

RRCReestablishmentRequest message

- TAG RRCREESTABLI SHVENTREQUEST- START

RRCReest abl i shnent Request :: =
rr cReest abl i shment Request

}

RRCReest abl i shnment Request-1Es ::
ue-ldentity
reest abl i shment Cause
spare

}

Reest abUE- I dentity ::=
c- RNTI
physCel | | d
short MAC- |

}

Reest abl i shnent Cause :: =

SEQUENCE {
RRCReest abl i shnent Request - | Es

SEQUENCE {
Reest abUE- | dentity,
Reest abl i shnment Cause,
BIT STRING (SI ZE (1))

SEQUENCE {
RNTI - Val ue,
PhysCel I 1 d,
Shor t MAC- |

ENUVERATED {reconfigurationFail ure, handoverFailure, otherFailure,

- TAG RRCREESTABLI SHVENTREQUEST- STOP

- ASNLISTOP

sparel}
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ReestabUE-Identity field descriptions

physcCellld

The Physical Cell Identity of the PCell the UE was connected to prior to the failure.

RRCReestablishmentRequest-IEs field descriptions

reestablishmentCause

used by the UE.

Indicates the failure cause that triggered the re-establishment procedure. gNB is not expected to reject a RRCReestablishmentRequest due to unknown cause value being

ue-ldentity

UE identity included to retrieve UE context and to facilitate contention resolution by lower layers.
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- RRCReconfiguration

The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource
configuration (including RBs, MAC main configuration and physical channel configuration) including and security configuration.

Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message

ASN1START
TAG RRCRECONFI GURATI ON- START
RRCReconfiguration ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
rrcReconfiguration RRCReconfi gurati on-1 Es,
critical ExtensionsFuture SEQUENCE {}
}
}
RRCReconfiguration-1Es ::= SEQUENCE {

radi oBear er Config Radi oBear er Confi g OPTI ONAL, Need M
secondaryCel | G oup OCTET STRI NG ( CONTAI NI NG Cel | G- oupConfi g) OPTI ONAL, Need M
nmeasConfig MeasConfi g OPTI ONAL, Need M
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ension RRCReconf i gur ati on-v1530-1 Es OPTI ONAL

}

RRCReconfi guration-v1530-1Es ::= SEQUENCE {
mast er Cel | G oup OCTET STRI NG ( CONTAI NI NG Cel | G oupConfi g) OPTI ONAL, Need M
full Config ENUVERATED {true} OPTI ONAL, Cond Ful | Config
dedi cat edNAS- Messageli st SEQUENCE (S| ZE(1..maxDRB)) OF Dedi cat edNAS- Message OPTI ONAL, Cond nonHO
mast er KeyUpdat e Mast er KeyUpdat e OPTI ONAL, Cond

Mast er KeyChange
dedi cat edSI B1- Del i very OCTET STRI NG ( CONTAI NI NG S| B1) OPTI ONAL, Need N
dedi cat edSyst enml nf or mati onDel i very OCTET STRI NG ( CONTAI NI NG Syst enl nf or mati on) OPTI ONAL, Need N
ot her Confi g O her Config OPTI ONAL, Need M
nonCriti cal Ext ensi on RRCReconfi gurati on-v1540-1 Es OPTI ONAL

}

RRCReconfi guration-v1540-1Es ::= SEQUENCE {
ot her Conf i g- v1540 O her Confi g-v1540 OPTI ONAL, -- Need M
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

Mast er KeyUpdate :: = SEQUENCE {
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keySet Changel ndi cat or BOOLEAN,
next HopChai ni ngCount Next HopChai ni ngCount ,

nas- Cont ai ner OCTET STRI NG OPTI ONAL, -- Cond securityNASC

- TAG RRCRECONFI GURATI ON- STCP
- ASNLSTOP

RRCReconfiguration-IEs field descriptions

dedicatedNAS-MessageList

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for each PDU in the list.
dedicatedSIB1-Delivery

This field is used to transfer SIB1 to the UE.

dedicatedSystemInformationDelivery

This field is used to transfer SIB6, SIB7, SIB8 to the UE.

fullConfig

Indicates that the full configuration option is applicable for the RRCReconfiguration message.

keySetChangelndicator

True is used in an intra-cell handover when a Kgngs key is derived from a Kawvr key taken into use through the latest successful NAS SMC procedure, or N2 handover procedure
with Kavr change, as described in TS 33.501 [11] for Kgng re-keying. False is used in an intra-NR handover when the new Kgngs key is obtained from the current Kgne key or
from the NH as described in TS 33.501 [11].

masterCellGroup

Configuration of master cell group.

nas-Container

This field is used to transfer UE specific NAS layer information between the network and the UE. The RRC layer is transparent for this field, although it affects activation of AS-
security after inter-system handover to NR. The content is defined in TS 24.501 [23].

nextHopChainingCount

Parameter NCC: See TS 33.501 [11]

otherConfig

Contains configuration related to other configurations.

radioBearerConfig

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP. In EN-DC this field may only be present if the RRCReconfiguration is transmitted over SRB3.
secondaryCellGroup

Configuration of secondary cell group (EN-DC).
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Conditional Presence Explanation
nonHO The field is not present in case of reconfiguration with sync within NR or to NR; otherwise it is optionally present, need N.
securityNASC This field is mandatory present in case of inter system handover. Otherwise the field is optionally present, need N.
MasterKeyChange This field is mandatory present in case of Handover with change of the security algorithms (as indicated in

SecurityAlgorithmConfig in SecurityConfig, included in the received RadioBearerConfig). If ReconfigurationWithSync is
included for other cases, this field is optionally present, need N. Otherwise the field is absent.

FullConfig The field is mandatory present in case of inter-system handover from E-UTRA/EPC to NR. It is optionally present, Need N,
during reconfiguration with sync and also in first reconfiguration after reestablishment; or for intra-system handover from E-
UTRA/5GC to NR. It is not present otherwise.

- RRCReconfigurationComplete
The RRCReconfigurationCompl ete message is used to confirm the successful completion of an RRC connection reconfiguration.
Signalling radio bearer: SRB1 or SRB3
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

RRCReconfigurationComplete message

- ASNLSTART
- TAG RRCRECONFI GURATI ONCOVPLETE- START
RRCReconfi gurati onConpl ete :: = SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fier,
critical Extensions CHO CE {
rrcReconfigurati onConpl ete RRCReconf i gur at i onConpl et e- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
RRCReconf i gurati onConpl ete-1Es ::= SEQUENCE {
| ateNonCri ti cal Ext ension OCTET STRI NG OPTI ONAL,
nonCritical Extension RRCReconf i gur at i onConpl et e- v1530- | Es OPTI ONAL
}
RRCReconfi gurati onConpl et e-v1530-1Es ::= SEQUENCE {
upl i nkTxDi rect Current Li st Upl i nkTxDi rect Current Li st OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}

- TAG RRCRECONFI GURATI ONCOVPLETE- STCP
- ASNLSTOP
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RRCReconfigurationComplete-v1530-IEs field descriptions

uplinkTxDirectCurrentList
The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent).

- RRCReject
The RRCReject message is used to reject an RRC connection establishment or an RRC connection resumption.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logical channel: CCCH
Direction: Network to UE

RRCReject message

- ASNLSTART
- TAG RRCREJECT- START
RRCRej ect ::= SEQUENCE {
critical Extensions CHO CE {
rrcRej ect RRCRej ect - | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
RRCRej ect-1Es ::= SEQUENCE {
wai t Ti ne Rej ect Wai t Ti ne OPTI ONAL, -- Need N
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL

- TAG RRCREJECT- STOP

- ASNL1STOP

RRCReject-IEs field descriptions
waitTime
Wait time value in seconds. The field is always included in case of resume or initial setup.

- RRCRelease

The RRCRelease message is used to command the release of an RRC connection or the suspension of the RRC connection.
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Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

-- ASNLISTART
- - TAG RRCRELEASE- START

RRCRel ease :: =
rrc-Transactionldentifier
critical Extensions

rrcRel ease

critical Extensi onsFuture

}

RRCRel ease-1Es ::=
redirectedCarrierlnfo
cel | Resel ectionPriorities
suspendConfig
deprioritisationReq
deprioritisationType
deprioritisationTi mer

| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

}
RRCRel ease-v1540-1Es :: =
wai t Ti ne
nonCriti cal Ext ensi on
}
RedirectedCarrierlinfo ::=
nr
eutra
}

Redi rectedCarrierl nfo- EUTRA :: =

eut r aFr equency
cnType-r15
}

CarrierlnfoNR ::=
carrierFreq
ssbSubcarri er Spaci ng
sntc

130

RRCRelease message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHOI CE {
RRCRel ease- | Es,
SEQUENCE {}

SEQUENCE {
Redi rectedCarrierlnfo
Cel | Resel ectionPriorities
SuspendConfi g
SEQUENCE {
ENUVERATED {frequency,

OCTET STRI NG
RRCRel ease-v1540- | Es

SEQUENCE {
Rej ect Wai t Ti ne
SEQUENCE {}

CHO CE {
Carrierl nf oNR,

Redi rect edCarri er | nf o- EUTRA,

SEQUENCE {
ARFCN- Val ueEUTRA,

ENUVERATED { epc, fi veGC}

SEQUENCE {
ARFCN- Val ueNR,
Subcarri er Spaci ng,
SSB- MIc

nr},
ENUVERATED {m n5, mi nl0, m nl5, m n30}

OPTI ONAL,
OPTI ONAL

ETSI

Need N
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}

SuspendConfig :: =
ful | I -RNTI
short |- RNTI
ran- Pagi ngCycl e
ran-NotificationAreal nfo
t 380
next HopChai ni ngCount

Peri odi cRNAU- Ti ner Val ue :: =

Cel | Resel ectionPriorities ::
fregPriorityLi st EUTRA
fregPriorityLi stNR
t 320

}

Pagi ngCycle ::=

FregPriorityLi stEUTRA :: =

FregPriorityListNR ::=

FregPriorityEUTRA :: =
carrierFreq
cel | Resel ectionPriority
cel | Resel ecti onSubPriority

}

FregPriorityNR :: =
carrierFreq
cel | Resel ectionPriority
cel | Resel ecti onSubPriority

}

RAN- Noti ficationArealnfo ::=
cel | Li st
ran- AreaConfi gLi st

}

PLMN- RAN- AreaCel | List ::=

PLM\- RAN- AreaCel | :: =
pl m-ldentity
ran- AreaCel | s

SEQUENCE {
| - RNTI - Val ue,
Short | - RNTI - Val ue,
Pagi ngCycl e,
RAN- Not i fi cati onAreal nfo
Per i odi cRNAU- Ti nmer Val ue
Next HopChai ni ngCount ,

ENUVERATED { nin5, minl0, mn20, min30, min60, mnl20, nin360, m n720}

SEQUENCE {
FreqPriorityLi st EUTRA
FreqPriorityLi stNR
ENUVERATED {m n5, m nl0, m n20, m n30, m n60, m nl20, m nl80,

ENUVERATED {rf32, rf64, rf128, rf256}
SEQUENCE (SI ZE (1..maxFreq)) OF FreqPriorityEUTRA
SEQUENCE (Sl ZE (1..maxFreq)) OF FregPriorityNR

SEQUENCE {
ARFCN- Val ueEUTRA,
Cel | Resel ectionPriority,
Cel | Resel ecti onSubPriority

SEQUENCE {
ARFCN- Val ueNR,
Cel | Resel ectionPriority,
Cel | Resel ecti onSubPriority

CHO CE {
PLM\- RAN- Ar eaCel | Li st
PLMN\- RAN- Ar eaConf i gLi st ,

SEQUENCE (SI ZE (1.. maxPLMNIdentities)) OF PLM\-RAN AreaCel |
SEQUENCE {

PLM\- I dentity
SEQUENCE (SI ZE (1..32)) OF Cellldentity

ETSI
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PLM\- RAN- Ar eaConfigLi st ::= SEQUENCE (Sl ZE (1..maxPLMNIdentities)) OF PLM\- RAN- AreaConfig
PLM\- RAN- AreaConfig :: = SEQUENCE {
pl m-ldentity PLM\- I dentity OPTI ONAL, -- Need S
ran- Area SEQUENCE (Sl ZE (1..16)) OF RAN- AreaConfig
}
RAN- AreaConfig ::= SEQUENCE {
t racki ngAr eaCode Tr acki ngAr eaCode,
ran- Ar eaCodeli st SEQUENCE (Sl ZE (1..32)) OF RAN- AreaCode OPTI ONAL -- Need R
}
- TAG RRCRELEASE- STCP
- ASNLSTOP
RRCRelease field descriptions
cnType

Indicate that the UE is redirected to EPC or 5GC.

deprioritisationReq

Indicates whether the current frequency or RAT is to be de-prioritised.

deprioritisationTimer

Indicates the period for which either the current carrier frequency or NR is deprioritised. Value minN corresponds to N minutes.

suspendConfig

Indicates configuration for the RRC_INACTIVE state.

t380

Refers to the timer that triggers the periodic RNAU procedure in UE. Value min5 corresponds to 5 minutes, value min10 corresponds to 10 minutes and so on.
ran-PagingCycle

Refers to the UE specific cycle for RAN-initiated paging. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.
redirectedCarrierinfo

Indicates a carrier frequency (downlink for FDD) and is used to redirect the UE to an NR or an inter-RAT carrier frequency, by means of cell selection at transition to
RRC_IDLE or RRC_INACTIVE as specified in TS 38.304 [20]

CarrierInfoNR field descriptions

carrierFreq

Indicates the redirected NR frequency.

ssbSubcarrierSpacing

Subcarrier spacing of SSB in the redirected SSB frequency. Only the values 15 or 30 (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.

smtc

The SSB periodicity/offset/duration configuration for the redirected SSB frequency. It is based on timing reference of PCell. If the field is absent, the UE uses the SMTC
configured in the measObjectNR having the same SSB frequency and subcarrier spacing.
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RAN-NotificationArealnfo field descriptions

cellList

A list of cells configured as RAN area.
ran-AreaConfigList

A list of RAN area codes or RA code(s) as RAN area.

PLMN-RAN-AreaConfig field descriptions

plmn-ldentity

PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE uses the ID of the registered PLMN.

ran-AreaCodeList

The sum of RAN-AreaCodes all PLMNs does not exceed 32

ran-Area

Indicates whether TA code(s) or RAN area code(s) are used for the RAN notification area. The network uses only TA code(s) or RAN area code(s) to configure a UE.

PLMN-RAN-AreaCell field descriptions

plmn-ldentity

PLMN Identity to which the cells in ran-AreaCells belong. If the field is absent the UE uses the ID of the registered PLMN.
ran-AreaCells

The sum of cells from all PLMNs does not exceed 32

- RRCResume
The RRCResume message is used to resume the suspended RRC connection.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

RRCResume message

- ASNLSTART
- TAG RRCRESUME- START
RRCResune ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
rrcResune RRCResurme- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
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RRCResune- | Es :: = SEQUENCE {
radi oBearer Config Radi oBear er Confi g OPTI ONAL, -- Need M
mast er Cel | Group OCTET STRI NG ( CONTAI NI NG Cel | GroupConfi g) OPTI ONAL, -- Need M
nmeasConfig MeasConfi g OPTI ONAL, -- Need M
full Config ENUVERATED {t rue} OPTI ONAL, -- Need N
| at eNonCri ti cal Ext ensi on CCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE{ } OPTI ONAL

- TAG RRCRESUME- STOP
- ASNLSTCP

RRCResume-IEs field descriptions

masterCellGroup

Configuration of the master cell group (NR Standalone):
radioBearerConfig

Configuration of Radio Bearers (DRBs, SRBs) including SDAP/PDCP.

Editor's Note: FFS Whether secondary group can be resumed.

- RRCResumeComplete
The RRCResumeCompl ete message is used to confirm the successful completion of an RRC connection resumption.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

RRCResumeComplete message

- ASNLSTART
- TAG RRCRESUVECOVPLETE- START
RRCResuneConpl ete ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
rrcResunmeConpl et e RRCResuneConpl et e- | Es,
critical Extensi onsFuture SEQUENCE {}
}
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RRCResuneConpl ete-1Es :: = SEQUENCE {
dedi cat edNAS- Message Dedi cat edNAS- Message OPTI ONAL,
sel ect edPLM\- I dentity I NTEGER ('1..nmaxPLMN) OPTI ONAL,
upl i nkTxDi rect Current Li st Upl i nkTxDi rect Current Li st OPTI ONAL,
| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE( } OPTI ONAL
}

- TAG RRCRESUMECOVPLETE- STOP
- ASNLSTCP

RRCResumeComplete-IEs field descriptions

selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

uplinkTxDirectCurrentList

The Tx Direct Current locations for the configured serving cells and BWPs if requested by the NW (see reportUplinkTxDirectCurrent).

- RRCResumeRequest
The RRCResumeRequest is the 48bit message used to request the resumption of a suspended RRC connection or perform an RNA update.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logica channel: CCCH
Direction: UE to Network

RRCResumeRequest message

-- ASN1START
- TAG RRCRESUVEREQUEST- START
RRCResunmeRequest :: = SEQUENCE {
rr cResuneRequest RRCResumnmeRequest - | Es

}

RRCResunmeRequest -1 Es :: = SEQUENCE {
resunel dentity Short | - RNTI - Val ue,
resuneNVAC | BI T STRING (SI ZE (16)),
resuneCause ResuneCause,
spare BI T STRING (SI ZE (1))

- - TAG RRCRESUMEREQUEST- STCP
- ASNLSTOP
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RRCResumeRequest field descriptions

resumeCause

due to unknown cause value being used by the UE.

Provides the resume cause for the RRC connection resume request as provided by the upper layers or RRC. The network is not expected to reject an RRCResumeRequest

resumeldentity
UE identity to facilitate UE context retrieval at gNB.

resumeMAC-|

Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the security configuration as specified in 5.3.13.3.

- RRCResumeRequestl

The RRCResumeRequestl is the 64 bit message used to request the resumption of a suspended RRC connection or perform an RNA update.

Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH1

Direction: UE to Network

-- ASNISTART
- TAG RRCRESUVEREQUEST1- START
RRCResuneRequest 1 :: = SEQUENCE {
rrcResuneRequest 1 RRCResumnmeRequest 1- | Es
}
RRCResuneRequest 1- 1 Es :: = SEQUENCE {
resunel dentity | - RNTI - Val ue,
resuneNVAC | BI T STRING (SI ZE (16)),
resuneCause ResuneCause,
spare BI T STRING (SI ZE (1))

-- TAG RRCRESUMEREQUEST1- STOP
- ASNLSTOP

RRCResumeRequestl message

ETSI
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RRCResumeRequestl-IEs field descriptions

resumeCause

Provides the resume cause for the RRCResumeRequestl as provided by the upper layers or RRC. A gNB is not expected to reject an RRCResumeRequestl due to unknown
cause value being used by the UE.

resumeldentity

UE identity to facilitate UE context retrieval at gNB.

resumeMAC-I|

Authentication token to facilitate UE authentication at gNB. The 16 least significant bits of the MAC-I calculated using the security configuration as specified in 5.3.13.3.

- RRCSetup
The RRCSetup message is used to establish SRB1.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logical channel: CCCH
Direction: Network to UE

RRCSetup message

- ASNLSTART
- TAG RRCSETUP- START
RRCSetup ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansacti onl denti fi er,
critical Extensions CHO CE {
rrcSetup RRCSet up- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
RRCSet up-1Es :: = SEQUENCE {
radi oBear er Confi g Radi oBear er Confi g,
mast er Cel | G oup OCTET STRI NG ( CONTAI NI NG Cel | GroupConfig),
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}

- TAG RRCSETUP- STCP
- ASNLSTCP
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RRCSetup-IEs field descriptions

masterCellGroup

The network configures only the RLC bearer for the SRB1, mac-CellGroupConfig, physicalCellGroupConfig and spCellConfig.
radioBearerConfig

Only SRB1 can be configured in RRC setup.

- RRCSetupComplete

The RRCSetupComplete message is used to confirm the successful completion of an RRC connection establishment.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

RRCSetupComplete message

- ASNLSTART
- TAG RRCSETUPCOVPLETE- START
RRCSet upConpl ete ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
rrcSet upConpl et e RRCSet upConpl et e- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
RRCSet upConpl ete-1Es ::= SEQUENCE {

sel ect edPLM\- | dentity

I NTEGER (1. . maxPLMN),

regi st er edAVF Regi st er edAMF OPTI ONAL,
guani - Type ENUVERATED {native, napped} OPTI ONAL,
s-nssai - Li st SEQUENCE (Sl ZE (1..maxNrof S-NSSAl')) OF S-NSSAl  OPTI ONAL,
dedi cat edNAS- Message Dedi cat edNAS- Message,
ng- 5G S- TMSI - Val ue CHO CE {

ng- 5G S- TVSI NG 5G S- TMvSI

ng-5G S- TMSI - Part 2 BI T STRING (SI ZE (9))

OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCH{ } OPTI ONAL

}

Regi st er edAMF :: = SEQUENCE {
pl m-1ldentity PLM\- I dentity OPTI ONAL,
anf-ldentifier AMF- | dentifier

}
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- TAG RRCSETUPCOWPLETE- STOP
- ASNLSTCP

RRCSetupComplete-IEs field descriptions

guami-Type

This field is used to indicate whether the guami included is native (derived from native 5G-GUTI) or mapped (from EPS, derived from EPS GUTI).
ng-5G-S-TMSI-Part2

The leftmost 9 bits of 5G-S-TMSI.

registeredAMF

This field is used to transfer the AMF where the UE is registered, as provided by upper layers.

selectedPLMN-Identity

Index of the PLMN selected by the UE from the plmn-IdentityList fields included in SIB1.

Editor's Note: FFS Field description of 5GC identifiers and other information.

- RRCSetupRequest
The RRCSetupRequest message is used to request the establishment of an RRC connection.
Signalling radio bearer: SRBO
RLC-SAP. TM
Logical channel: CCCH
Direction: UE to Network

RRCSetupRequest message

-- ASNLISTART
- TAG RRCSETUPREQUEST- START

RRCSet upRequest :: = SEQUENCE {
rrcSet upRequest RRCSet upRequest - | Es

}

RRCSet upRequest-1Es ::= SEQUENCE {
ue-ldentity Initial UE-1dentity,
est abl i shment Cause Est abl i shnent Cause,
spare BI T STRING (SI ZE (1))

}

Initial UE-ldentity ::= CHO CE {
ng-5G S-TVBI - Part 1 BIT STRING (Sl ZE (39)),
r andonVval ue BI T STRING (Sl ZE (39))
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Est abl i shnent Cause :: = ENUMERATED {
emergency, highPriorityAccess, nt-Access, np-Signalling,
no- Dat a, no- Voi ceCall, np-VideoCall, nmp-SMS, nps-PriorityAccess, nts-PriorityAccess,
spare6, spare5, spared, spare3, spare2, sparel}

- TAG RRCSETUPREQUEST- STOP
- ASNLSTOP

RRCSetupRequest-IEs field descriptions

establishmentCause

Provides the establishment cause for the RRC request in accordance with the information received from upper layers. gNB is not expected to reject a RRCSetupRequest due
to unknown cause value being used by the UE.

ue-ldentity

UE identity included to facilitate contention resolution by lower layers.

InitialUE-Identity field descriptions

ng-5G-S-TMSI-Partl

The rightmost 39 bits of 5G-S-TMSI.
randomValue

Integer value in the range 0 to 2%° - 1.

- RRCSysteminfoRequest

The RRCSysteml nfoRequest message is used to request SI message(s) required by the UE, for which si-BroadcastStatus in si-Schedulinglnfo in SB1 is set to notBroadcasting,
when no si-RequestConfig or si-RequestConfigSUL isincluded in the si-Schedulinglinfo.

Signalling radio bearer: SRBO
RLC-SAP: TM
Logical channel: CCCH

Direction: UE to NR

RRCSystemInfoRequest message

- ASNLSTART
- TAG RRCSYETEM NFOREQUEST- START
RRCSyst eml nf oRequest :: = SEQUENCE {
critical Extensions CHO CE {
rrcSyst em nf oRequest - r 15 RRCSyst eml nf oRequest - r 15- 1 Es,
critical Extensi onsFuture SEQUENCE {}
}
}
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RRCSyst eml nf oRequest -r15-1Es ::=
request ed- Sl - Li st
spare

- TAG RRCSYETEM NFOREQUEST- STOP
- ASNLSTOP

SEQUENCE {

141

BI T STRI NG (SI ZE (naxSl - Message) ),

BI T STRING (SI ZE (12))

--32bits
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RRCSystemInfoRequest-r15-1Es field descriptions

requested-Sl-List

Contains a list of requested S| messages. According to the order of entry in the list of SI messages configured by schedulinginfoList in si-Schedulinginfo in SIB1, first bit
corresponds to first/left most listed SI message, second to second listed S| message, and so on

- SecurityModeCommand

The SecurityModeCommand message is used to command the activation of AS security.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: Network to UE

- ASNLISTART
- TAG SECURI TYMODECOMVAND- START

Securit yModeCommand :: =
rrc-Transactionldentifier
critical Extensions

securit yModeComand
critical Extensi onsFuture

}

SecurityModeCommand- | Es :: =
securi tyConfi gSMC

| at eNonCri ti cal Ext ensi on
nonCriti cal Ext ensi on

}

SecurityConfigSMC :: =
securityAl gorithnConfig

SecurityModeCommand message

SEQUENCE {
RRC- Tr ansacti onl denti fi er,
CHOI CE {
Securit yModeComand- | Es,
SEQUENCE {}

SEQUENCE {
SecurityConfi gSMC,

OCTET STRI NG
SEQUENCE{ }

SEQUENCE {
SecurityAl gorithnConfig,

ETSI
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}

- TAG SECURI TYMODECOMVAND- STCP
- ASNLSTCP

- SecurityModeComplete

The SecurityModeComplete message is used to confirm the successful completion of a security mode command.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

-- ASNLISTART
- TAG SECURI TYMODECOVPLETE- START

SecurityMdeConplete :: =
rrc-Transactionldentifier
critical Extensions

securi t yModeConpl et e
critical Extensi onsFuture

}

SecurityMdeConplete-1Es ::=
| at eNonCri ti cal Ext ensi on
nonCri ti cal Ext ensi on

- TAG SECURI TYMODECOVPLETE- STOP
- ASNLSTCP

SecurityModeComplete message

SEQUENCE {
RRC- Transacti onl dentifier,
CHOI CE {
Securit yModeConpl et e- | Es,
SEQUENCE {}

SEQUENCE {
OCTET STRI NG
SEQUENCE{ }

OPTI ONAL,
OPTI ONAL

- SecurityModeFailure

The SecurityModeFailure message is used to indicate an unsuccessful completion of a security mode command.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

ETSI
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Direction: UE to Network

SecurityModeFailure message

-- ASNLISTART
-- TAG SECURI TYMCODEFAI LURE- START
SecurityMddeFailure :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
securi tyModeFail ure Securit yModeFai | ure- | Es,
critical Extensi onsFuture SEQUENCE {}
}
}
SecurityMddeFailure-1Es ::= SEQUENCE {
| at eNonCri ti cal Ext ensi on COCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE( } OPTI ONAL
}

- TAG- SECURI TYMODEFAI LURE- STOP
- ASNLSTOP
- SIB1

SIB1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. It also contains radio resource
configuration information that is common for all UEs and barring information applied to the unified access control.

Signalling radio bearer: N/A
RLC-SAP. TM

Logical channels. BCCH
Direction: Network to UE

SIB1 message

-- ASNLSTART
-- TAG Sl B1- START
SIBL ::= SEQUENCE {
cel | Sel ectionlnfo SEQUENCE {
g- RxLevM n Q RxLevM n,
q- RxLevM nOf f set I NTECER (1..8) OPTI ONAL, -- Need S
q- RxLevM nSUL Q RxLevM n OPTI ONAL, -- Need R
g- Qual M n Q QualMn OPTI ONAL, -- Need S
g- Qual M nOf f set I NTEGER (1..8) OPTI ONAL -- Need S
OPTI ONAL, -- Cond Standal one
cel | AccessRel at edl nfo Cel | AccessRel at edl nf o,
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connEst Fai | ureControl ConnEst Fai | ureCont r ol OPTI ONAL, -- Need R
si - Schedul i ngl nfo Sl - Schedul i ngl nfo OPTI ONAL, -- Need R
servi ngCel | Confi gComron Ser vi ngCel | Confi gCommonS| B OPTI ONAL, -- Need R
i ms- Emer gency Suppor t ENUVERATED {t rue} OPTIl ONAL, -- Need R
eCal | Over | Ms- Suppor t ENUVERATED {t rue} OPTI ONAL, -- Cond Absent
ue- Ti mer sAndConst ant s UE- Ti mer sAndConst ant s OPTI ONAL, -- Need R
uac- Barringl nfo SEQUENCE {

uac- Bar ri ngFor Conmon UAC- Bar r i ngPer Cat Li st OPTI ONAL, -- Need S

uac- Barri ngPer PLM\- Li st UAC- Bar ri ngPer PLM\- Li st OPTI ONAL, -- Need S

uac- Barri ngl nf oSet Li st UAC- Bar ri ngl nf oSet Li st

uac- AccessCat egor yl- Sel ecti onAssi st ancel nfo CHO CE {

pl mConmmon UAC- AccessCat egor y1- Sel ecti onAssi st ancel nf o,
i ndi vi dual PLM\Li st SEQUENCE (Sl ZE (2..maxPLMN)) OF UAC- AccessCat egoryl- Sel ecti onAssi stancel nfo

} OPTI ONAL -- Need S
} OPTIONAL,  -- Need R
useFul | Resunel D ENUVERATED {true} OPTI ONAL, -- Need N
| ateNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE( } OPTI ONAL

}
UAC- AccessCat egor y1- Sel ecti onAssi stancel nfo ::= ENUMERATED {a, b, c}

-- TAG Sl B1- STOP
-- ASNISTOP
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SIB1 field descriptions

cellSelectioninfo

Parameters for cell selection related to the serving cell.

ims-EmergencySupport

Indicates whether the cell supports IMS emergency bearer services for UEs in limited service mode. If absent, IMS emergency call is not supported by the network in the cell
for UEs in limited service mode.

g-QualMin

Parameter "Qquamin” in TS 38.304 [20], applicable for serving cell. If the field is not present, the UE applies the (default) value of negative infinity for Qquaimin.
g-QualMinOffset

Parameter "Qquaiminofiset” In TS 38.304 [20]. Actual value Qquaminofiset = field value [dB]. If the field is not present, the UE applies the (default) value of 0 dB for Qquaminofiset. Affects
the minimum required quality level in the cell.

g-RxLevMin

Parameter "Qmevmin” in TS 38.304 [20], applicable for serving cell.

g-RxLevMinOffset

Parameter "Qrevminoftset” in TS 38.304 [20]. Actual value Qrxievminoftset = field value * 2 [dB]. If absent, the UE applies the (default) value of 0 dB for Qrxievminofiset. Affects the
minimum required Rx level in the cell.

g-RxLevMinSUL

Parameter "QmevminsuL” in TS 38.304 [20], applicable for serving cell

servingCellConfigCommon

Configuration of the serving cell.

uac-AccessCategoryl-SelectionAssistancelnfo

Information used to determine whether Access Category 1 applies to the UE, as defined in TS 22.261 [25]. A UE compliant with this version of the specification shall ignore this
field.

uac-BarringForCommon

Common access control parameters for each access category. Common values are used for all PLMNSs, unless overwritten by the PLMN specific configuration provided in uac-
BarringPerPLMN-List. The parameters are specified by providing an index to the set of configurations (uac-BarringlnfoSetList). UE behaviour upon absence of this field is
specified in clause 5.3.14.2.

ue-TimersAndConstants

Timer and constant values to be used by the UE.

useFullResumelD

Indicates which resume identifier and Resume request message should be used. UE uses full I-RNTI and RRCResumeRequestl if the field is present, or short I-RNTI and
RRCResumeRequest if the field is absent.

Conditional Presence Explanation
Absent The field is not used in this version of the specification, if received the UE shall ignore.
Standalone The field is mandatory present in a cell that supports standalone operation, otherwise it is not present

- Systemlinformation

The Systeml nformation message is used to convey one or more System Information Blocks. All the SIBsincluded are transmitted with the same periodicity.
Signalling radio bearer: N/A
RLC-SAP: TM
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Logical channels: BCCH

Direction: Network to UE

- ASNLISTART
- TAG SYSTEM NFCORVATI ON- START

System nformation ::=
critical Extensions
system nformati on-r15
critical Extensi onsFuture

}

System nformation-1Es ::=
si b- TypeAndI nf o
si b2
si b3
si b4
si b5
si b6
si b7
si b8
si b9

b

| at eNonCri ti cal Ext ensi on
nonCritical Ext ensi on

- TAG SYSTEM NFCRVATI ON- STOP
- ASNLSTCP

SystemInformation message

SEQUENCE {
CHO CE {
Syst em nf ormati on- | Es,
SEQUENCE {}

SEQUENCE {
SEQUENCE (Sl ZE (1..maxSIB)) OF CHO CE {
SI B2,
SI B3,
Sl B4,
SI BS5,
SI B6,
SI B7,
S| B8,
SI B9,

OCTET STRING CPTI ONAL,
SEQUENCE {} OPTI ONAL

— UEAssistancelnformation

The UEAssi stancel nformation message is used for the indication of UE assistance information to the network.

Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH

Direction: UE to Network

ETSI
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UEAssistance Information message

ASN1START
TAG UEASSI STANCEI NFORVATI ON- START
UEAssi st ancel nformation :: = SEQUENCE {
critical Extensions CHO CE {
ueAssi st ancel nformati on UEAssi st ancel nf or mat i on- | Es,
critical ExtensionsFuture SEQUENCE {}
}
}
UEAssi st ancel nformation-1Es ::= SEQUENCE {
del ayBudget Report Del ayBudget Report OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on UEAssi st ancel nf or mat i on-v1540- | Es OPTI ONAL
}
Del ayBudget Report:: = CHO CE {
typel ENUVERATED {
msM nus1280, nsM nus640, nsM nus320, nsM nus160, nsM nus80, nsM nus60, nsM nus40,
msM nus20, ns0, ns20, rs40, ns60, ns80, ns160, ns320, nMs640, nMs1280},
}
UEAssi st ancel nformati on-v1540-1 Es :: = SEQUENCE {
over heat i ngAssi st ance Over heat i ngAssi st ance OPTI ONAL,
nonCritical Extension SEQUENCE {} OPTI ONAL
}
Over heati ngAssi stance :: = SEQUENCE {
r educedMaxCCs SEQUENCE {
reducedCCsDL I NTECER (0..31),
reducedCCsUL I NTECER (0. .31)
} OPTI ONAL,
reducedMaxBW FR1 SEQUENCE {
reducedBW FR1- DL ReducedAggr egat edBandwi dt h,
reducedBW FR1- UL ReducedAggr egat edBandwi dt h
} OPTI ONAL,
r educedMaxBW FR2 SEQUENCE {
reducedBW FR2- DL ReducedAggr egat edBandwi dt h,
reducedBW FR2- UL ReducedAggr egat edBandwi dt h
} OPTI ONAL,
reducedMaxM MO Layer sFR1L SEQUENCE {
reducedM MO Layer sFR1- DL M MO- Layer sDL,
reducedM MO Layer sFR1- UL M MO Layer sUL
} OPTI ONAL,
reducedMaxM MO Layer sFR2 SEQUENCE {
reducedM MO Layer sFR2- DL M MO- Layer sDL,
reducedM MO Layer sFR2- UL M MO- Layer sUL
} OPTI ONAL
}
ReducedAggr egat edBandwi dt h :: = ENUVERATED {mhz0, mhz10, nmhz20, nhz30, nhz40, nhz50, nhz60, nmhz80, nhz100, nmhz200, mhz300, nhz400}
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- TAG UEASSI STANCEI NFORVATI ON- STOP
- ASNLSTCP

UEAssistancelnformation field descriptions

delayBudgetReport

Indicates the UE-preferred adjustment to connected mode DRX.

reducedBW-FR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR1 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedBW-FR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR1 indicated by the field, to address
overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedBW-FR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all downlink carriers of FR2 indicated by the field, to
address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. mhz0 is only applicable for FR2.
reducedBW-FR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum aggregated bandwidth across all uplink carriers of FR2 indicated by the field, to address
overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2. mhzO0 is only applicable for FR2.

reducedCCsDL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink SCells indicated by the field, to address overheating.
reducedCCsUL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink SCells indicated by the field, to address overheating.
reducedMIMO-LayersFR1-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedMIMO-LayersFR1-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR1 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR1.

reducedMIMO-LayersFR2-DL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of downlink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

reducedMIMO-LayersFR2-UL

Indicates the UE's preference on reduced configuration corresponding to the maximum number of uplink MIMO layers of each serving cell operating on FR2 indicated by the
field, to address overheating. This field is allowed to be reported only when UE is configured with serving cells operating on FR2.

typel

Indicates the preferred amount of increment/decrement to the long DRX cycle length with respect to the current configuration. Value in number of milliseconds. Value ms40
corresponds to 40 milliseconds, msMinus40 corresponds to -40 milliseconds and so on.

- UECapabilityEnquiry
The UECapabilityEnquiry message is used to request UE radio access capabilities for NR as well as for other RATS.
Signalling radio bearer: SRB1
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RLC-SAP: AM
Logical channel: DCCH
Direction: Network to UE

UECapabilityEnquiry information element

- ASNLSTART
- TAG UECAPABI LI TYENQUI RY- START
UECapabi lityEnquiry ::= SEQUENCE {
rrc-Transactionldentifier RRC- Transacti onl denti fi er,
critical Extensions CHO CE {
ueCapabi | i t yEnquiry UECapabi | i t yEnqui ry- 1 Es,
critical ExtensionsFuture SEQUENCE {}
}
}
UECapabi l i tyEnquiry-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Request Li st UE- Capabi | i t yRAT- Request Li st ,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL

- TAG UECAPABI LI TYENQUI RY- STOP
- ASNLSTOP
- UECapabilitylInformation
The |E UECapabilitylnformation message is used to transfer UE radio access capabilities requested by the network.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to Network

UECapabilityInformation information element

ASN1START
- TAG UECAPABI LI TYI NFORVATI ON- START
UECapabi lityl nformation ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {
ueCapabi lityl nformation UECapabi | i tyl nf or mati on-1 Es,
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critical ExtensionsFuture SEQUENCE {}
}
}
UECapabi lityl nformation-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Cont ai ner Li st UE- Capabi | i t yRAT- Cont ai ner Li st OPTI ONAL,
| ateNonCriti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE({ } OPTI ONAL
}

- TAG UECAPABI LI TYI NFORMATI ON- STOP
- ASNLSTOP
- ULInformationTransfer
The ULInformationTransfer message is used for the uplink transfer of NAS or non-3GPP dedicated information.
Signalling radio bearer: SRB2 or SRB1 (only if SRB2 not established yet). If SRB2 is suspended, the UE does not send this message until SRB2 is resumed
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to network

ULInformationTransfer message

-- ASNLISTART
-- TAG ULl NFORVATI ONTRANSFER- START
ULl nfor mati onTransfer ::= SEQUENCE {
critical Extensions CHO CE {
ul I nformati onTr ansfer ULI nf or mat i onTr ansfer -1 Es,
critical Extensi onsFuture SEQUENCE {}
}
}
ULl nformationTransfer-1Es ::= SEQUENCE {
dedi cat edNAS- Message Dedi cat edNAS- Message OPTI ONAL,
| ateNonCri ti cal Ext ension OCTET STRI NG OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}

-- TAG ULI NFORVATI ONTRANSFER- STOP
-- ASNISTOP
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6.3 RRC information elements

6.3.0 Parameterized types

- SetupRelease

SetupRel ease allows the ElementTypeParam to be used as the referenced data type for the setup and release entries. See A.3.8 for guidelines.

- ASNLSTART
- TAG SETUP- RELEASE- START

Set upRel ease { El ement TypeParam} ::= CHO CE {
rel ease NULL,
set up El enent TypePar am

- TAG SETUP- RELEASE- STCOP
- ASNLSTCP

6.3.1  System information blocks
— SIB2

SIB2 contains cell re-selection information common for intra-frequency, inter-frequency and/or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-
selection but not necessarily all) as well asintra-frequency cell re-selection information other than neighbouring cell related.

SIB2 information element

- ASNLSTART
- TAG SI B2- START
SIB2 ::= SEQUENCE {
cel | Resel ecti onl nf oCommon SEQUENCE {
nr of SS- Bl ocksToAver age | NTEGER (2. . maxNr of SS- Bl ocksToAver age) OPTI ONAL, -- Need R
absThr eshSS- Bl ocksConsol i dati on Thr eshol dNR OPTI ONAL, -- Need R
rangeToBest Cel | RangeToBest Cel | OPTI ONAL, -- Need R
g- Hyst ENUVERATED {
dBO, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,
dBl12, dB14, dB16, dB18, dB20, dB22, dB24},
speedSt at eResel ecti onPars SEQUENCE {
nmobi | i tySt at eParaneters Mobi | i t ySt at ePar aneters,
g- Hyst SF SEQUENCE {
sf - Medi um ENUVERATED {dB-6, dB-4, dB-2, dBO},
sf-H gh ENUVERATED {dB-6, dB-4, dB-2, dBO}
}
} OPTI ONAL, -- Need R
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cel | Resel ecti onServi ngFreql nfo

b

s- Nonl nt raSear chP

s- Nonl ntraSear chQ

t hr eshSer vi ngLowP

t hr eshSer vi ngLowQ

cell Resel ectionPriority
cel |l Resel ectionSubPriority

intraFreqgCel | Resel ectionl nfo

}

- RxLevM n

g- RxLevM nSUL

g- Qual M n
s-1ntraSear chP

s- I ntraSearchQ

t - Resel ecti onNR
frequencyBandLi st
frequencyBandLi st SUL
p- Max

sntc

ss- RSSI - Measur enent
ssh- ToMeasur e

deri veSSB- | ndexFr ontCel
[
t - Resel ecti onNR- SF
11

i

RangeToBest Cel | ::= @ O f set Range

-- TAG SI B2- STCP
-- ASNISTOP

152

SEQUENCE {

Resel ecti onThreshol d

Resel ecti onThr eshol dQ
Resel ecti onThreshol d,

Resel ecti onThr eshol dQ

Cel | Resel ectionPriority,
Cel | Resel ecti onSubPriority

SEQUENCE {

Q RxLevM n

Q RxLevM n

Q QualMn

Resel ecti onThr eshol d,

Resel ecti onThr eshol dQ

T- Resel ecti on,

Mul ti FrequencyBandLi st NR- SI B
Mul ti FrequencyBandLi st NR- SI B
P- Max

SSB- MIC

SS- RSSI - Measur enment

SSB- ToMeasur e

BOOLEAN,

SpeedSt at eScal eFact or s
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SIB2 field descriptions

absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].
cellReselectioninfoCommon

Cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection.

cellReselectionServingFreqinfo

Information common for non-intra-frequency cell re-selection i.e. cell re-selection to inter-frequency and inter-RAT cells.

deriveSSB-IndexFromCell

This field indicates whether the UE can utilize serving cell timing to derive the index of SS block transmitted by neighbour cell. If this field is set to TRUE, the UE assumes SFN
and frame boundary alignment across cells on the serving frequency as specified in TS 38.133 [14].

frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.3.
intraFreqCellReselectioninfo

Cell re-selection information common for intra-frequency cells.

nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent the UE uses the measurement quantity as specified in TS 38.304 [20].
p-Max

Value in dBm applicable for the intra-frequency neighbouring NR cells. If absent the UE applies the maximum power according to TS 38.101 [15].

g-Hyst

Parameter "Qnyst" in TS 38.304 [20], Value in dB. Value dB1 corresponds to 1 dB, dB2 corresponds to 2 dB and so on.

g-HystSF

Parameter "Speed dependent ScalingFactor for Qhyst" in TS 38.304 [20]. The sf-Medium and sf-High concern the additional hysteresis to be applied, in Medium and High
Mobility state respectively, to Qhyst as defined in TS 38.304 [20]. In dB. Value dB-6 corresponds to -6dB, dB-4 corresponds to -4dB and so on.

g-QualMin

Parameter "Qquamin” in TS 38.304 [20], applicable for intra-frequency neighbour cells. If the field is not present, the UE applies the (default) value of negative infinity for Qquaimin.
g-RxLevMin

Parameter "Qmievmin” in TS 38.304 [20], applicable for intra-frequency neighbour cells.

g-RxLevMinSUL

Parameter "QmevminsuL” in TS 38.304 [20], applicable for intra-frequency neighbour cells.

rangeToBestCell

Parameter "rangeToBestCell" in TS 38.304 [20]. The network configures only non-negative (in dB) values.

s-IntraSearchP

Parameter "SintrasearchP” in TS 38.304 [20]. If this field is not present, the UE applies the (default) value of infinity for Sintrasearchp.

s-IntraSearchQ

Parameter "Sintrasearcn?2 in TS 38.304 [20]. If the field is not present, the UE applies the (default) value of 0 dB for Sintrasearcho-

s-NonintraSearchP

Parameter "Snonintrasearchp” in TS 38.304 [20]. If this field is not present, the UE applies the (default) value of infinity for Snonintrasearchp.

s-NonlintraSearchQ

Parameter "Snonintrasearche” in TS 38.304 [20]. If the field is not present, the UE applies the (default) value of 0 dB for Snonintrasearchq.

smtc

Measurement timing configuration for intra-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms for the intra-frequnecy cells.
ssh-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.
t-ReselectionNR

Parameter "Treselectionnr" in TS 38.304 [20].

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 154 ETSI TS 138 331 V15.4.0 (2019-04)

SIB2 field descriptions

t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for Treselectionnr" in TS 38.304 [20]. If the field is not present, the UE behaviour is specified in TS 38.304 [20].

threshServingLowP

Parameter "Threshsenwing, Lowe™ in TS 38.304 [20].

threshServingLowQ

Parameter "ThFEShServing, LowQ" in TS 38.304 [20]

Conditional Presence

Explanation

RSRQ

The field is optionally present, Need R, if threshServingLowQ is present in SIB2; otherwise it is not present.

- SIB3

SIB3 contains neighbouring cell related information relevant only for intra-frequency cell re-selection. The |E includes cells with specific re-selection parameters as well as

blacklisted cells.

-- ASNLISTART
-- TAG Sl B3- START

SIB3 ::=
i ntraFregNei ghCel | Li st

i ntraFregBl ackCel | Li st
| ateNonCri ti cal Ext ensi on

}
I nt raFr eqNei ghCel | Li st

I ntraFreqNei ghCellInfo ::=
physCel | | d
q- O fsetCel |
g- RxLevM nCOf f set Cel |
g- RxLevM nCf f set Cel | SUL
g- Qual M nOf f set Cel |

}
I ntraFreqBl ackCel I List ::=

-- TAG SI B3- STCP
-- ASNLISTOP

SIB3 information element

SEQUENCE {
I ntraFreqNei ghCel | Li st OPTI ONAL, -- Need R
I ntraFreqBl ackCel | Li st OPTIl ONAL, -- Need R
OCTET STRI NG OPTI ONAL,

SEQUENCE (Sl ZE (1..maxCelllntra)) OF IntraFregNei ghCelllnfo

SEQUENCE {
PhysCel I 1 d,
Q O f set Range,
I NTECER (1..8) OPTI ONAL, -- Need R
I NTEGER (1..8) OPTIONAL,  -- Need R
I NTEGER (1..8) OPTIONAL,  -- Need R

SEQUENCE (S| ZE (1..maxCel | Bl ack)) OF PCl - Range
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SIB3 field descriptions

intraFregBlackCellList
List of blacklisted intra-frequency neighbouring cells.

intraFregNeighCellList
List of intra-frequency neighbouring cells with specific cell re-selection parameters.

g-OffsetCell
Parameter "Qoffsets" in TS 38.304 [20].

g-QualMinOffsetCell
Parameter "Qgquaiminoffsetcel’” in TS 38.304 [20]. Actual value Qquaminofisetcell = field value [dB].

g-RxLevMinOffsetCell
Parameter "Qmievminofisetcell” in TS 38.304 [20]. Actual value Qrxievminofisetcell = field value * 2 [dB].

g-RxLevMinOffsetCellISUL
Parameter "QrxievminoffsetcetisuL” In TS 38.304 [20]. Actual value QrievminofisetcelisuL = field value * 2 [dB].

- SIB4

SIB4 contains information relevant only for inter-frequency cell re-selection i.e. information about other NR frequencies and inter-frequency neighbouring cells relevant for cell

re-selection. The |E includes cell re-sel ection parameters common for a frequency as well as cell specific re-selection parameters.

SIB4 information element

-- ASNLISTART
-- TAG Sl B4- START
SIB4 ::= SEQUENCE {
interFreqCarrierFregli st I nterFreqCarri er FreqglLi st
| ateNonCriti cal Ext ensi on OCTET STRI NG
}
InterFreqCarrierFregList ::= SEQUENCE (Sl ZE (1..maxFreq)) OF InterFreqCarrierFreglnfo
InterFreqCarrierFreglnfo ::= SEQUENCE {
dl -CarrierFreq ARFCN- Val ueNR
frequencyBandLi st Mul ti FrequencyBandLi st NR- SI B
frequencyBandLi st SUL Mul ti FrequencyBandLi st NR- SI B
nr of SS- Bl ocksToAver age I NTECER (2. . nmaxNr of SS- Bl ocksToAver age)
absThr eshSS- Bl ocksConsol i dati on Threshol dNR
sntc SSB- Mrc
ssbSubcarri er Spaci ng Subcarri er Spaci ng
ssb- ToMeasure SSB- ToMeasur e
deri veSSB- | ndexFrontCel | BOOLEAN,
ss- RSSI - Measur enent SS- RSSI - Measur enent
g- RxLevM n Q RxLevM n,
g- RxLevM nSUL Q RxLevM n
g- Qual M n Q QalMn
p- Max P- Max
t - Resel ecti onNR T- Resel ection,
t- Resel ecti onNR- SF SpeedSt at eScal eFact ors
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}

t hreshX- H ghP
t hr eshX- LowP
threshX-Q
t hreshX- H ghQ
t hr eshX- LowQ

cel | Resel ectionPriority
cel | Resel ectionSubPriority
g-OfsetFreq

i nter FregNei ghCel | Li st
interFregBl ackCel | Li st

156

Resel ecti onThr eshol d,
Resel ecti onThr eshol d,
SEQUENCE {
Resel ecti onThr eshol dQ
Resel ecti onThr eshol dQ

Cel | Resel ectionPriority
Cel | Resel ectionSubPriority
Q O f set Range

I nt er Fr eqNei ghCel | Li st

I nt er FreqBl ackCel | Li st

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
DEFAULT dBO,
OPTI ONAL,
OPTI ONAL,

I nt er Fr eqNei ghCel | Li st = SEQUENCE (SI ZE (1..maxCelllnter)) OF InterFregNei ghCelllnfo
I nterFregNei ghCellInfo ::= SEQUENCE {

physCel | | d PhysCel I 1 d,

g- O fset Cel | Q O f set Range,

}

InterFregBl ackCel | List ::=

g- RxLevM nO f set Cel |
g- RxLevM nO f set Cel | SUL
g- Qual M nOf f set Cel |

TAG Sl B4- STOP
ASNLSTOP

I NTEGER (1. . 8)
| NTEGER (1. . 8)
| NTEGER (1. . 8)

SEQUENCE (Sl ZE (1..maxCel I Bl ack)) OF PCl - Range
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SIB4 field descriptions

absThreshSS-BlocksConsolidation

Threshold for consolidation of L1 measurements per RS index. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].
deriveSSB-IndexFromCell

This field indicates whether the UE may use the timing of any detected cell on that frequency to derive the SSB index of all neighbour cells on that frequency. If this field is set
to TRUE, the UE assumes SFN and frame boundary alignment across cells on the neighbor frequency as specified in TS 38.133 [14].

dl-CarrierFreq

This field indicates center frequency of the SS block of the neighbour cells, where the frequency corresponds to a GSCN value as specified in TS 38.101 [15].
frequencyBandList

Indicates the list of frequency bands for which the NR cell reselection parameters apply. The UE behaviour in case the field is absent is described in subclause 5.2.2.4.5.
interFregBlackCellList

List of blacklisted inter-frequency neighbouring cells.

interFreqCarrierFreqList

List of neighbouring carrier frequencies and frequency specific cell re-selection information.

interFregNeighCellList

List of inter-frequency neighbouring cells with specific cell re-selection parameters.

nrofSS-BlocksToAverage

Number of SS blocks to average for cell measurement derivation. If the field is absent, the UE uses the measurement quantity as specified in TS 38.304 [20].
p-Max

Value in dBm applicable for the neighbouring NR cells on this carrier frequency. If absent the UE applies the maximum power according to TS 38.101 [15].
g-OffsetCell

Parameter "Qoffsetsn" in TS 38.304 [20].

g-OffsetFreq

Parameter "Qoffsettrequency” in TS 38.304 [20].

g-QualMin

Parameter "Qquamin” in TS 38.304 [20]. If the field is not present, the UE applies the (default) value of negative infinity for Qquaimin.

g-QualMinOffsetCell

Parameter "Qguaiminoffsetcel’” in TS 38.304 [20]. Actual value Qquaminofisetcell = field value [dB].

g-RxLevMin

Parameter "Qrxlevmin” in TS 38.304 [20].

g-RxLevMinOffsetCell

Parameter "Qmievminoffsetcell” in TS 38.304 [20]. Actual value Qrxievminofisetcell = field value * 2 [dB].

g-RxLevMinOffsetCellSUL

Parameter "QrxievminoffsetcetisuL” In TS 38.304 [20]. Actual value QrievminofisetcelisuL = field value * 2 [dB].

g-RxLevMinSUL

Parameter "Qrxlevmin” in TS 38.304 [20].

smtc

Measurement timing configuration for inter-frequency measurement. If this field is absent, the UE assumes that SSB periodicity is 5 ms in this frequency.
ssb-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]). When the field is absent the UE measures on all SS-blocks.
ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 or 30 (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.

threshX-HighP

Parameter "Threshx, ighe" in TS 38.304 [20].

threshX-HighQ

Parameter "Threshx, Highq" in TS 38.304 [20].
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SIB4 field descriptions

threshX-LowP

Parameter "Threshx, Lowe" in TS 38.304 [20].

threshX-LowQ

Parameter "Threshx, Lowg" in TS 38.304 [20].

t-ReselectionNR

Parameter "Treselectionnr" in TS 38.304 [20].

t-ReselectionNR-SF

Parameter "Speed dependent ScalingFactor for Treselectionnr" in TS 38.304 [20]. If the field is not present, the UE behaviour is specified in TS 38.304 [20].

Conditional Presence

Explanation

RSRQ

The field is mandatory present if threshServingLowQ is present in SIB2; otherwise it is not present.

- SIB5

SIB5 contains information relevant only for inter-RAT cell re-selection i.e. information about E-UTRA frequencies and E-UTRAs neighbouring cells relevant for cell re-

selection. The |E includes cell re-selection parameters common for a frequency.

SIB5 information element

-- ASNLISTART

-- TAG Sl B5- START

SIB5 ::= SEQUENCE {
carrierFreqglLi st EUTRA Carri er FreqglLi st EUTRA OPTI ONAL, -- Need R
t - Resel ecti onEUTRA T- Resel ecti on,
t - Resel ect i onEUTRA- SF SpeedSt at eScal eFact or s OPTIl ONAL, -- Need S
| ateNonCriti cal Ext ension OCTET STRI NG OPTI ONAL,

}

CarrierFreglLi stEUTRA :: = SEQUENCE (Sl ZE (1..maxEUTRA-Carrier)) OF Carrier FreqEUTRA

CarrierFregEUTRA :: = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,
eutra-mul ti Bandl nf oLi st EUTRA- Mul ti Bandl nf oLi st OPTI ONAL, -- Need R
eut ra- FregNei ghCel | Li st EUTRA- Fr eqNei ghCel | Li st OPTI ONAL, -- Need R
eutra- Bl ackCel | Li st EUTRA- Fr eqBIl ackCel | Li st OPTI ONAL, -- Need R
al | onedMeasBandwi dt h EUTRA- Al | onedMeasBandwi dt h,
presenceAnt ennaPort 1 EUTRA- PresenceAnt ennaPort 1,
cel | Resel ectionPriority Cel | Resel ectionPriority OPTI ONAL, -- Need R
cel | Resel ecti onSubPriority Cel | Resel ecti onSubPriority OPTI ONAL, -- Need R

t hreshX- Hi gh
t hreshX- Low
g- RxLevM n
g- Qual M n

p- MaxEUTRA
threshX-Q

Resel ecti onThr eshol d,
Resel ecti onThr eshol d,
I NTEGER (- 70..-22),

| NTEGER (-34..-3),

| NTEGER (- 30..33),
SEQUENCE {

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 159 ETSI TS 138 331 V15.4.0 (2019-04)

t hreshX- H ghQ Resel ect i onThr eshol dQ
t hreshX- LowQ Resel ecti onThr eshol dQ
} OPTI ONAL -- Cond RSRQ
}
EUTRA- FregBl ackCel | Li st ::= SEQUENCE (Sl ZE (1..maxEUTRA- Cel | Bl ack)) OF EUTRA- PhysCel | | dRange
EUTRA- Fr eqNei ghCel | Li st ::= SEQUENCE (Sl ZE (1..maxCel | EUTRA)) OF EUTRA- FregNei ghCel I I nfo
EUTRA- FregNei ghCel I Info :: = SEQUENCE {
physCel | | d EUTRA- PhysCel | 1 d,
g- O fsetCel | EUTRA- Q@ O f set Range,
g- RxLevM nOf f set Cel | I NTEGER (1..8) OPTI ONAL, -- Need R
g- Qual M nOr f set Cel | I NTEGER (1..8) OPTI ONAL -- Need R
}
-- TAG Sl B5- STOP
-- ASNLSTCOP
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SIB5 field descriptions

carrierFregListEUTRA

List of carrier frequencies of E-UTRA.

eutra-BlackCellList

List of blacklisted E-UTRA neighbouring cells.

eutra-multiBandInfoList

Indicates the list of frequency bands in addition to the band represented by carrierFreq for which cell reselection parameters are common, and a list of additionalPmax and
additionalSpectrumEmission values, as defined in TS 36.101 [22], table 6.2.4-1, for the frequency bands in eutra-multiBandInfoList
p-MaxEUTRA

The maximum allowed transmission power in dBm on the (uplink) carrier frequency, see TS 36.304 [27]. In dBm

g-QualMin

Parameter "Qquamin" in TS 36.304 [27]. Actual value Qguamin = field value [dB].

g-QualMinOffsetCell

Parameter "Qquaminoffsetcell” in TS 38.304 [20]. Actual value Qquaminoftsetcell = field value [dB].

g-RxLevMin

Parameter "Qmievmin” in TS 36.304 [27]. Actual value Qievmin = field value * 2 [dBm].

g-RxLevMinOffsetCell

Parameter "Qrxievminoffsetcell” in TS 38.304 [20]. Actual value Qrxievminofisetcell = field value * 2 [dB].

t-ReselectionEUTRA

Parameter "Treselectioneutra" in TS 38.304 [20].

threshX-High

Parameter "Threshx, nighe" in TS 38.304 [20].

threshX-HighQ

Parameter "Threshx, righq" in TS 38.304 [20].

threshX-Low

Parameter "Threshx, Lowe" in TS 38.304 [20].

threshX-LowQ

Parameter "Threshx, Lowg" in TS 38.304 [20].

t-ReselectionEUTRA-SF

Parameter "Speed dependent ScalingFactor for Treselectioneutra” in TS 38.304 [20]. If the field is not present, the UE behaviour is specified in TS 38.304 [20].

Conditional Presence Explanation
RSRQ The field is mandatory present if the threshServingLowQ is present in SIB2; otherwise it is not present.

- SIB6
SIB6 contains an ETWS primary notification.

SIB6 information element

-- ASNLISTART
-- TAG SI B6- START
SIB6 ::= SEQUENCE {
nmessagel dentifier BI T STRING (SI ZE (16)),

ETSI



3GPP TS 38.331 version 15.4.0 Release 15

seri al Nunber
war ni ngType
| at eNonCri ti cal Ext ensi on

TAG- Sl B6- STOP
ASNLSTCP
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BI T STRING (Sl ZE (16)),
OCTET STRING (SI ZE (2)),

OCTET STRI NG OPTI ONAL,

ETSI TS 138 331 V15.4.0 (2019-04)

SIB6 field descriptions

messageldentifier

Identifies the source and type of ETWS notification.

serialNumber

Identifies variations of an ETWS notification.

warningType

Identifies the warning type of the ETWS primary notification and provides information on emergency user alert and UE popup.

- SIB7

SIB7 contains an ETWS secondary notification.

ASNLSTART
TAG- S| B7- START

SIB7 ::=
nmessagel dentifier
seri al Nunber
war ni ngMessageSegment Type
war ni ngMessageSegnent Nunber
war ni ngMessageSegnent
dat aCodi ngSchene
| ateNonCriti cal Ext ension

TAG- Sl B7- STOP
ASNLSTCP

SIB7 information element

SEQUENCE {

BI T STRING (S| ZE (16)),

BI T STRING (Sl ZE (16)),

ENUVERATED { not Last Segnment, | ast Segrent},
I NTEGER (0. . 63),

OCTET STRI NG

OCTET STRING (SI ZE (1))

OCTET STRI NG

OPTI ONAL,
OPTI ONAL,

ETSI
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SIB7 field descriptions

dataCodingScheme
Identifies the alphabet/coding and the language applied variations of an ETWS notification.
messageldentifier

Identifies the source and type of ETWS notification.

serialNumber

Identifies variations of an ETWS notification.

warningMessageSegment

Carries a segment of the Warning Message Contents IE.

warningMessageSegmentNumber

Segment number of the ETWS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second
segment, and so on.

warningMessageSegmentType

Indicates whether the included ETWS warning message segment is the last segment or not.

Conditional Presence Explanation
Segmentl The field is mandatory present in the first segment of SIB7, otherwise it is not present.

- SIB8

SB8 contains a CMAS notification.

SIB8 information element

ASN1START
- TAG SI B8- START

SIB8 ::= SEQUENCE {
messagel dentifier BI T STRING (SI ZE (16)),
seri al Nunber BI T STRING (SI ZE (16)),
war ni ngMessageSegnent Type ENUVERATED { not Last Segnent, | ast Segnent},
war ni ngMessageSegnment Nunber | NTECER (0. .63),
war ni ngMessageSegnent OCTET STRI NG,
dat aCodi ngSchene OCTET STRING (Sl ZE (1)) OPTI ONAL, -- Cond Segnent1
war ni ngAr eaCoor di nat esSegnent OCTET STRI NG OPTIl ONAL, -- Need R
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,

}

- TAG Sl B8- STOP
- ASNLSTCP

ETSI
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SIB8 field descriptions

dataCodingScheme

Identifies the alphabet/coding and the language applied variations of a CMAS notification.

messageldentifier

Identifies the source and type of CMAS notification.

serialNumber

Identifies variations of a CMAS notification.

warningAreaCoordinatesSegment

Carries a segment of the geographical area where the CMAS warning message is valid as defined in [28]. The first octet of the first warningAreaCoordinatesSegment is
equivalent to the first octet of Warning Area Coordinates IE defined in and encoded according to TS 23.041 [29] and so on.

warningMessageSegment

Carries a segment of the Warning Message Contents IE.

warningMessageSegmentNumber

Segment number of the CMAS warning message segment contained in the SIB. A segment number of zero corresponds to the first segment, one corresponds to the second
segment, and so on.

warningMessageSegmentType

Indicates whether the included CMAS warning message segment is the last segment or not.

Conditional Presence Explanation
Segmentl The field is mandatory present in the first segment of SIB8, otherwise it is not present.

- SIB9

SIB9 contains information related to GPS time and Coordinated Universal Time (UTC). The UE may use the parameters provided in this system information block to obtain the
UTC, the GPS and the local time.

NOTE: The UE may use the time information for numerous purposes, possibly involving upper layers e.g. to assist GPS initialisation, to synchronise the UE clock.

SIB9 information element

- ASNLSTART
- TAG SI B9- START
SIB9 ::= SEQUENCE {
timelnfo SEQUENCE {
ti mel nf oUTC | NTEGER (0. .549755813887) ,
dayLi ght Savi ngTi ne BIT STRING (SI ZE (2)) OPTIONAL,  -- Need R
| eapSeconds | NTEGER (-127..128) OPTI ONAL, -- Need R
| ocal Ti meCX f set | NTEGER (-63..64) OPTI ONAL -- Need R
} CPTI ONAL, -- Need R
| ateNonCriti cal Ext ension OCTET STRI NG OPTI ONAL,
}

- TAG Sl B9- STOP
- ASNLSTCP
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SIB9 field descriptions

dayLightSavingTime

Indicates if and how daylight-saving time (DST) is applied to obtain the local time.

leapSeconds

Number of leap seconds offset between GPS Time and UTC. UTC and GPS time are related i.e. GPS time -leapSeconds = UTC time.

localTimeOffset

Offset between UTC and local time in units of 15 minutes. Actual value = field value * 15 minutes. Local time of the day is calculated as UTC time + localTimeOffset.
timelnfoUTC

Coordinated Universal Time corresponding to the SFN boundary at or immediately after the ending boundary of the SI-window in which SIB9 is transmitted. The field counts
the number of UTC seconds in 10 ms units since 00:00:00 on Gregorian calendar date 1 January, 1900 (midnight between Sunday, December 31, 1899 and Monday, January
1, 1900). See NOTE 1. This field is excluded when estimating changes in system information, i.e. changes of timelnfoUTC should neither result in system information change
notifications nor in a modification of SIBValueTag in SIB1.

NOTE 1. The UE may use this field together with the leapSeconds field to obtain GPS time as follows: GPS Time (in seconds) = timelnfoUTC (in seconds) -
2,524,953,600 (seconds) + leapSeconds, where 2,524,953,600 is the number of seconds between 00:00:00 on Gregorian calendar date 1 January, 1900 and
00:00:00 on Gregorian calendar date 6 January, 1980 (start of GPS time).

6.3.2 Radio resource control information elements
- AdditionalSpectrumEmission
The | E Additional SpectrumEmission is used to indicate emission requirements to be fulfilled by the UE (see TS 38.101 [15], section FFS_Section)

AdditionalSpectrumEmission information element

- ASNLSTART
- TAG ADDI TI ONALSPECTRUMEM SSI ON- START

Addi ti onal SpectrunmEm ssion ::= I NTEGER (0..7)

- TAG ADDI TI ONALSPECTRUVMVEM SSI ON- STOP
- ASNLSTCP

- Alpha

The |E Alpha defines possible values of athe pathloss compensation coefficient for uplink power control. alphaO corresponds to the value 0, alpha04 corresponds to the value
0.4, alpha05 corresponds to the value 0.5 and so on. alphal corresponds to value 1. See also clause 7.1 of TS 38.213 [13].

- ASNLSTART
- TAG ALPHA- START

Al pha ::= ENUVERATED {al phaO, al pha04, al pha05, al pha06, al pha07, al pha08, al pha09, al phal}

- TAG ALPHA- STOP
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- ASNLSTCP

- AMF-Identifier
The |IE AMF-Identifier (AMFI) comprises of an AMF Region ID, an AMF Set ID and an AMF Pointer as specified in TS 23.003 [21], clause 2.10.1.

AMF-ldentifier information element

- ASNLSTART
- TAG AMF- | DENTI FI ER- START

AVF-ldentifier ::= BI T STRING (SI ZE (24))

- TAG AVF- | DENTI FI ER- STOP
- ASNLSTCP

— ARFCN-ValueEUTRA

The |IE ARFCN-ValueEUTRA is used to indicate the ARFCN applicable for adownlink, uplink or bi-directional (TDD) E-UTRA carrier frequency, asdefined in TS 36.101
[22].

ARFCN-ValueEUTRA information element

- ASNLISTART
- TAG ARFCN- VALUEEUTRA- START

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

- TAG ARFCN- VALUEEUTRA- STOP
- ASNLSTOP

- ARFCN-ValueNR

The |IE ARFCN-ValueNR is used to indicate the ARFCN applicable for a downlink, uplink or bi-directional (TDD) NR global frequency raster, as defined in TS 38.101 [15],
clause5.4.2.

- ASNLSTART
- TAG ARFCN- VALUE- NR- START

ARFCN- Val ueNR :: = I NTEGER (0. . maxNARFCN)

- TAG ARFCN- VALUE- NR- STCP
- ASNLSTOP
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- BeamFailureRecoveryConfig

The BeamFailureRecoveryConfig |E is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See
also TS 38.321[3], clause 5.1.1.

BeamFailureRecoveryConfig information element

-- ASNLISTART

-- TAG BEAM FAI LURE- RECOVERY- CONFI G- START

Beantai | ureRecoveryConfig ::= SEQUENCE {
r oot Sequencel ndex- BFR I NTEGER (0. .137) OPTI ONAL, -- Need M
rach- Confi gBFR RACH- Confi gCeneri c OPTI ONAL, -- Need M
rsrp- Threshol dSSB RSRP- Range OPTI ONAL, -- Need M
candi dat eBeanRSLi st SEQUENCE ('Sl ZE(1.. maxNr of Candi dat eBeans)) OF PRACH Resour ceDedi cat edBFR OPTIl ONAL, -- Need M
ssb- per RACH Cccasi on ENUVERATED {oneEi ght h, oneFourth, oneHalf, one, two, four, eight, sixteen} OPTI ONAL, -- Need M
ra- ssb- Gccasi onMaskl ndex I NTECER (0. .15) OPTI ONAL, -- Need M
recover ySear chSpacel d Sear chSpacel d OPTI ONAL, -- Cond CF-BFR
ra-Prioritization RA-Prioritization OPTI ONAL, -- Need R
beanfai | ur eRecoveryTi mer ENUVERATED {ns10, ns20, ns40, nms60, nms80, nsl100, nsl1l50, ns200} OPTI ONAL, -- Need M
Ll . . . .
negl- Subcarri er Spaci ng- v1530 Subcarri er Spaci ng OPTI ONAL -- Need M
11

}

PRACH Resour ceDedi cat edBFR : : = CHO CE {
ssb BFR- SSB- Resour ce,
csi-RS BFR- CSI RS- Resour ce

}

BFR- SSB- Resource :: = SEQUENCE {
ssb SSB- | ndex,
ra- Preanbl el ndex I NTECER (0. .63),

}

BFR- CSI RS- Resource :: = SEQUENCE {
csi-RS NZP- CSI - RS- Resour cel d,
ra- Cccasi onli st SEQUENCE ( SI ZE( 1. . maxRA- Cccasi onsPer CSI RS)) OF | NTEGER (0. . maxRA- Cccasi ons- 1) OPTI ONAL, -- Need R
ra- Preanbl el ndex I NTECER (0. .63) OPTI ONAL, -- Need R

}

- - TAG BEAM FAI LURE- RECOVERY- CONFI G- STOP
-- ASNISTOP
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BeamFailureRecoveryConfig field descriptions

beamFailureRecoveryTimer

Timer for beam failure recovery timer. Upon expiration of the timer the UE does not use CFRA for BFR. Value in ms. ms10 corresponds to 10ms, ms20 to 20ms, and so on.
candidateBeamRSList

A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated RA parameters. The network configures these reference
signals to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in which the BeamFailureRecoveryConfig is provided.
msgl-SubcarrierSpacing

Subcarrier spacing for contention free beam failure recovery. Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable. See TS 38.211 [16], clause 5.3.2.
rsrp-ThresholdSSB

L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free Random Access to recover from beam failure. (see TS
38.213 [13], clause 6)

ra-prioritization

Parameters which apply for prioritized random access procedure for BFR (see TS 38.321 [3], clause 5.1.1).

ra-ssb-OccasionMaskIndex

Explicitly signalled PRACH Mask Index for RA Resource selection in TS 38.321 [3]. The mask is valid for all SSB resources

rach-ConfigBFR

Configuration of contention free random access occasions for BFR

recoverySearchSpaceld

Search space to use for BFR RAR. The network configures this search space to be within the linked DL BWP (i.e., within the DL BWP with the same bwp-Id) of the UL BWP in
which the BeamFailureRecoveryConfig is provided. The CORESET associated with the recovery search space cannot be associated with another search space.
ssb-perRACH-Occasion

Number of SSBs per RACH occasion for CF-BFR (L1 parameter 'SSB-per-rach-occasion’)

BFR-CSIRS-Resource field descriptions

csi-RS

The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam for beam failure recovery (BFR).
ra-OccasionList

RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes
provided herein are also configured by prach-Configurationindex and msgl1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency
resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot and Third, in increasing order of indexes for PRACH slots.

If the field is absent the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS.

ra-Preamblelndex

The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index associated with the SSB that is QCLed
with this CSI-RS.

BFR-SSB-Resource field descriptions

ra-Preamblelndex

The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.
ssb

The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR)
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Conditional Presence

Explanation

CF-BFR

The field is mandatory present, Need R, if contention free random access resources for BFR are configured. It is optionally present
otherwise.

- BSR-Config

The |E BSR-Config is used to configure buffer status reporting.

- ASNLSTART
- TAG BSR- CONFI G START

BSR-Config ::=
peri odi cBSR- Ti mer

r et xBSR- Ti mer

| ogi cal Channel SR- Del ayTi nmer

- TAG BSR- CONFI G- STOP
- ASNLSTCP

BSR-Config information element

SEQUENCE {
ENUVERATED { sf1, sf5, sf10, sf16, sf20, sf32, sf40, sf64,
sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity },
ENUVERATED { sf 10, sf20, sf40, sf80, sf160, sf320, sf640, sf1280, sf2560,
sf 5120, sf10240, spareb5, spared, spare3, spare2, sparel},
ENUVERATED { sf20, sf40, sf64, sf128, sf512, sf1024, sf2560, sparel} OPTI ONAL, -- Need R

BSR-Config field descriptions

logicalChannelSR-DelayTimer

Value in number of subframes. sfl corresponds to one subframe, sf2 corresponds to 2 subframes, and so on.

periodicBSR-Timer

Value in number of subframes. Value sfl corresponds to 1 subframe, sf5 corresponds to 5 subframes and so on.

retxBSR-Timer

Value in number of subframes. Value sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes and so on.

— BWP

The BWP |E is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.

For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary
uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters.

- ASNLSTART
- TAG BANDW DTH- PART- START

BWP information element
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BWP :: = SEQUENCE {
| ocat i onAndBandwi dt h I NTEGER (0..37949),
subcarri er Spaci ng Subcarri er Spaci ng,
cyclicPrefix ENUVERATED { ext ended } OPTI ONAL -- Need R
}
- TAG BANDW DTH- PART- STOP
- ASNLSTOP
BWHP field descriptions
cyclicPrefix

Indicates whether to use the extended cyclic prefix for this bandwidth part. If not set, the UE uses the normal cyclic prefix. Normal CP is supported for all subcarrier spacings
and slot formats. Extended CP is supported only for 60 kHz subcarrier spacing. (see TS 38.211 [16], clause 4.2)

locationAndBandwidth

Frequency domain location and bandwidth of this bandwidth part. The value of the field shall be interpreted as resource indicator value (RIV) as defined TS 38.214 [19] with

size
assumptions as described in TS 38.213 [13], clause 12, i.e. setting NBWF=275- The first PRB is a PRB determined by subcarrierSpacing of this BWP and offsetToCarrier

(configured in SCS-SpecificCarrier contained within FrequencyInfoDL / FrequencyinfoUL / FrequencylnfoUL-SIB / FrequencylnfoDL-SIB) corresponding to this subcarrier
spacing. In case of TDD, a BWP-pair (UL BWP and DL BWP with the same bwp-Id) must have the same center frequency (see TS 38.213 [13], clause 12)
subcarrierSpacing

Subcarrier spacing to be used in this BWP for all channels and reference signals unless explicitly configured elsewhere. Corresponds to subcarrier spacing according to TS
38.211 [16], Table 4.2-1. The value kHz15 corresponds to p=0, kHz30 to p=1, and so on. Only the values 15, 30, or 60 kHz (<6GHz), and 60 or 120 kHz (>6GHz) are
applicable. For the initial DL BWP this field has the same value as the field subCarrierSpacingCommon in MIB of the same serving cell.

- BWP-Downlink

The |E BWP-Downlink is used to configure an additional downlink bandwidth part (not for the initial BWP). The field bwp-Id in this |E does not take the value O since that is
reserved for theinitial BWP.

BWP-Downlink information element

- ASNLSTART
- TAG BWP- DONNLI NK- START
BWP- Downl i nk :: = SEQUENCE {
bwp- 1 d BWP- | d,
bwp- Cormon BWP- Downl i nkConmon OPTI ONAL, -- Cond SetupCt her BWP
bwp- Dedi cat ed BWP- Downl i nkDedi cat ed OPTI ONAL, -- Need M
}

- TAG BWP- DOMNLI NK- STOP
- ASNLSTOP
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BWP-Downlink field descriptions

bwp-Id
An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part.
The network configures the BWPs with consecutive IDs.

Conditional Presence Explanation
SetupOtherBWP The field is mandatory present, Need M, upon configuration of a new DL BWP. The field is optionally present, Need M,
otherwise.

- BWP-DownlinkCommon

The |E BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific' and the network ensures the necessary alignment with
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells,
the network provides the common parameters via dedicated signalling.

BWP-DownlinkCommon information element

- ASNLSTART
- TAG BWP- DOANLI NKCOMVON- START
BWP- Downl i nkCommon : : = SEQUENCE {
generi cParaneters BWP,
pdcch- Conf i gConmon Set upRel ease { PDCCH Confi gComon } OPTI ONAL, -- Need M

pdsch- Confi gCommon Set upRel ease { PDSCH Confi gCommon } OPTIl ONAL, -- Need M

- TAG BWP- DOANLI NKCOVMON- STCP
- ASNLSTCP

BWP-DownlinkCommon field descriptions

pdcch-ConfigCommon
Cell specific parameters for the PDCCH of this BWP
pdsch-ConfigCommon
Cell specific parameters for the PDSCH of this BWP

- BWP-DownlinkDedicated
The |E BWP-DownlinkDedicated is used to configure the dedicated (UE specific) parameters of adownlink BWP.

BWP-DownlinkDedicated information element

- ASNLSTART
- TAG BWP- DOMNALI NKDEDI CATED- START
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BWP- Downl i nkDedi cated :: = SEQUENCE {
pdcch-Config Set upRel ease { PDCCH Config } OPTI ONAL, -- Need M
pdsch- Confi g Set upRel ease { PDSCH Config } OPTI ONAL, -- Need M
sps-Config Set upRel ease { SPS-Config } OPTI ONAL, -- Need M
radi oLi nkMoni t ori ngConfi g Set upRel ease { Radi oLi nkMoni toringConfig } OPTI ONAL, -- Need M
}

- TAG BWP- DOMNLI NKDEDI CATED- STOP
- ASNLSTCP

BWP-DownlinkDedicated field descriptions

pdcch-Config

UE specific PDCCH configuration for one BWP

pdsch-Config

UE specific PDSCH configuration for one BWP

sps-Config

UE specific SPS (Semi-Persistent Scheduling) configuration for one BWP. Except for reconfiguration with sync, the NW does not reconfigure sps-Config when there is an
active configured downlink assignment (see TS 38.321 [3]). However, the NW may release the sps-Config at any time.

radioLinkMonitoringConfig

UE specific configuration of radio link monitoring for detecting cell- and beam radio link failure occasions. The maximum number of failure detection resources should be limited
up to 8 for both cell- and beam radio link failure detection in Rel-15.

- BWP-Id
The |E BWP-1d is used to refer to Bandwidth Parts (BWP). Theinitial BWP is referred to by BWP-Id 0. The other BWPs are referred to by BWP-Id 1 to maxNrofBWPs.,

BWP-Id information element

- ASNLSTART
- TAG BWP- | D- START

BWP-1d ::= I NTEGER (0. . maxNr of BWPs)

- TAG BWP- | D- STOP
- ASNLSTOP
- BWP-Uplink

The |E BWP-Uplink is used to configure an additional uplink bandwidth part (not for the initial BWP). The field bwp-Id in this |E does not take the value O since that is reserved
for theinitial BWP.

BWP-Uplink information element

- ASNLSTART
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- TAG BWP- UPLI NK- START

BWP- Uplink ::= SEQUENCE {
bwp- 1 d BWP- | d,
bwp- Cormon BWP- Upl i nkConmon OPTI ONAL, -- Cond SetupCt her BWP
OPTI ONAL, -- Need M

bwp- Dedi cat ed BWP- Upl i nkDedi cat ed

- TAG BWP- UPLI NK- STOP
- ASNLSTCP

BWP-Uplink field descriptions

bwp-Id
An identifier for this bandwidth part. Other parts of the RRC configuration use the BWP-Id to associate themselves with a particular bandwidth part.

The network configures the BWPs with consecutive IDs.

Conditional Presence Explanation
SetupOtherBWP The field is mandatory present, Need M, upon configuration of a new UL BWP. The field is optionally present, Need M,

otherwise.

- BWP-UplinkCommon

The |E BWP-UplinkCommon is used to configure the common parameters of an uplink BWP. They are "cell specific" and the network ensures the necessary alignment with
corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells,

the network provides the common parameters via dedicated signalling.

BWP-UplinkCommon information element

- ASNLSTART
- TAG BWP- UPLI NKCOMMON- START
BWP- Upl i nkCommon : : = SEQUENCE {
generi cParaneters BWP,
rach- Confi gCommon Set upRel ease { RACH Confi gCommon } OPTI ONAL, -- Need M
pusch- Confi gCommon Set upRel ease { PUSCH Confi gCommon } OPTIl ONAL, -- Need M
pucch- Conf i gConmon Set upRel ease { PUCCH Confi gComon } OPTI ONAL, -- Need M
}

- TAG BWP- UPLI NKCOVMON- STOP
- ASNLSTCP
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BWP-UplinkCommon field descriptions

pucch-ConfigCommon

Cell specific parameters for the PUCCH of this BWP.

pusch-ConfigCommon

Cell specific parameters for the PUSCH of this BWP.

rach-ConfigCommon

Configuration of cell specific random access parameters which the UE uses for contention based and contention free random access as well as for contention based beam
failure recovery in this BWP. The NW configures SSB-based RA (and hence RACH-ConfigCommon) only for UL BWPs if the linked DL BWPs (same bwp-Id as UL-BWP) are
the initial DL BWPs or DL BWPs containing the SSB associated to the initial DL BWP. The network configures rach-ConfigCommon, whenever it configures contention free
random access (for reconfiguration with sync or for beam failure recovery).

- BWP-UplinkDedicated
The |E BWP-UplinkDedicated is used to configure the dedicated (UE specific) parameters of a uplink BWP.

BWP-UplinkDedicated information element

- ASNLSTART
- TAG BWP- UPLI NKDEDI CATED- START
BWP- Upl i nkDedi cated ::= SEQUENCE {
pucch-Config Set upRel ease { PUCCH Config } OPTI ONAL, -- Need M
pusch-Config Set upRel ease { PUSCH Config } OPTI ONAL, -- Need M
confi guredG ant Config Set upRel ease { ConfiguredG antConfig } OPTI ONAL, -- Need M
srs-Config Set upRel ease { SRS-Config } OPTIl ONAL, -- Need M
beanfai | ureRecoveryConfi g Set upRel ease { Beanfai |l ureRecoveryConfig } OPTI ONAL, -- Cond SpCel |l Only
}

- TAG BWP- UPLI NKDEDI CATED- STCP
- ASNLSTCP
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BWP-UplinkDedicated field descriptions

beamFailureRecoveryConfig

Configuration of beam failure recovery. If supplementaryUplink is present, the field is present only in one of the uplink carriers, either UL or SUL.

configuredGrantConfig

A Configured-Grant of typl or type2. It may be configured for UL or SUL but in case of typel not for both at a time. Except for reconfiguration with sync, the NW does not
reconfigure configuredGrantConfig when there is an active configured uplink grant Type 2 (see TS 38.321 [3]). However, the NW may release the configuredGrantConfig at
any time.

pucch-Config

PUCCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL, the network configures PUCCH only on the BWPs of one of the
uplinks (normal UL or SUL). The network configures PUCCH-Config at least on non-initial BWP(s) for SpCell and PUCCH ScCell. If supported by the UE, the network may
configure at most one additional SCell of a cell group with PUCCH-Config (i.e. PUCCH ScCell).

For EN-DC, The NW configures at most one serving cell per frequency range with PUCCH. And for EN-DC, if two PUCCH groups are configured, the serving cells of the NR
PUCCH group in FR2 use the same numerology.

The NW may configure PUCCH for a BWP when setting up the BWP. The network may also add/remove the pucch-Config in an RRCReconfiguraiton with
reconfigurationWithSync to move the PUCCH between the UL and SUL carrier of one serving. In other cases, only modifications of a previously configured pucch-Config are
allowed.

If one (S)UL BWP of a serving cell is configured with PUCCH, all other (S)UL BWPs must be configured with PUCCH, too.

pusch-Config

PUSCH configuration for one BWP of the normal UL or SUL of a serving cell. If the UE is configured with SUL and if it has a PUSCH-Config for both UL and SUL, a carrier
indicator field in DCI indicates for which of the two to use an UL grant. See also L1 parameter 'dynamicPUSCHSUL' (see TS 38.213 [13], section FFS_Section)

srs-Config

Uplink sounding reference signal configuration

Conditional Presence Explanation
SpCellOnly The field is optionally present, Need M, in the BWP-UplinkDedicated of an SpCell. It is absent otherwise.

— CellAccessRelatedInfo
The | E Cell AccessRel atedl nfo indicates cell access related information for this cell.

CellAccessRelatedInfo information element

- ASNLSTART
- TAG CELL- ACCESS- RELATED- | NFO- START
Cel | AccessRel at edl nfo = SEQUENCE {
pl m-ldentitylList PLM\- I denti tyl nfolLi st
cel | ReservedFor & her Use ENUVERATED {true} OPTI ONAL, -- Need R
}

-- TAG CELL- ACCESS- RELATED- | NFO- STCP
- ASNLSTCP
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CellAccessRelatedInfo field descriptions

cellReservedForOtherUse
Indicates whether the cell is reserved, as defined in 38.304 [20]. The field is applicable to all PLMNSs.

plmn-ldentityList

PLMN-Identitylnfo respectively.

The PLMN-IdentityList is used to configure a set of PLMN-Identitylnfo elements. Each of those elements contains a list of one or more PLMN Identities and additional
information associated with those PLMNs. The total number of PLMNs in the PLMNIdentitynfoList does not exceed 12. The PLMN index is defined as b1+b2+...+b(n-1)+i If this
PLMN is included at the n-th entry of PLMN-IdentitylnfoList and the i-th entry of its corresponding PLMN-Identitylnfo, where b(j) is the number of PLMN-Identity entries in each

- CellAccessRelatedInfo-EUTRA-5GC
The | E Cell AccessRel atedl nfo-EUTRA-5GC indicates cell access related information for an LTE cell connected to 5GC.

CellAccessRelatedInfo-EUTRA-5GC information element

- ASNLSTART
- TAG CELL- ACCESS- RELATED- | NFO- EUTRA- 5GC- START
Cel | AccessRel at edl nf o- EUTRA-5GC  :: = SEQUENCE {
pl m-ldentityList-eutra-5gc PLM\- I denti tyLi st - EUTRA- 5GC,
t racki ngAr eaCode- eut r a- 5gc Tr acki ngAr eaCode,
ranac- 5gc RAN- Ar eaCode OPTI ONAL,
cellldentity-eutra-5gc Cel | I denti ty- EUTRA- 5GC
}
PLM\- I denti tyLi st - EUTRA- 5GC: : = SEQUENCE (Sl ZE (1..maxPLMN)) OF PLM\-Identity- EUTRA-5GC
PLM\- I denti ty- EUTRA-5GC :: = CHO CE {
pl m-1dentity- EUTRA-5GC PLM\- I dentity,
pl m-i ndex I NTEGER ('1..nmaxPLMN)
}
Cel |l ldentity- EUTRA-5GC :: = CHO CE {
cel lldentity- EUTRA BI T STRING (SI ZE (28)),
cel | 1 d-index I NTEGER (1. . nmaxPLMN)

}

- TAG CELL- ACCESS- RELATED- | NFO- EUTRA- 5GC- STOP
- ASNLSTOP

- CellAccessRelatedInfo-EUTRA-EPC

The | E Cell AccessRel atedl nfo-EUTRA-EPC indicates cell access related information for an LTE cell connected to EPC.

CellAccessRelatedInfo-EUTRA-EPC information element

- ASNLSTART
- TAG CELL- ACCESS- RELATED- | NFO- EUTRA- EPC- START
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Cel | AccessRel at edl nf o- EUTRA-EPC  :: = SEQUENCE {
pl m-ldentityList-eutra-epc PLM\- I denti t yLi st - EUTRA- EPC,
tracki ngAr eaCode- eut r a- epc BI T STRING (SI ZE (16)),
cellldentity-eutra-epc BI T STRING (SI ZE (28))

}

PLM\- I dent i tyLi st - EUTRA- EPC: : = SEQUENCE (SI ZE (1..maxPLMN)) OF PLM\-Ildentity

-- TAG CELL- ACCESS- RELATED- | NFO- EUTRA- EPC- STOP
-- ASNISTOP

— CellGroupConfig

The CellGroupConfig | E is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels
with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).

CellGroupConfig information element

-- ASNLISTART
-- TAG CELL- GROUP- CONFI G- START

-- Configuration of one Cell-Goup:

Cel |l GoupConfig :: = SEQUENCE {
cell Goupld Cel | Groupl d,
rl c- Bear er ToOAddModLi st SEQUENCE (SI ZE(1..maxLC-1D)) OF RLC BearerConfig OPTI ONAL, -- Need N
rl c- Bear er ToRel easeli st SEQUENCE (S| ZE(1..maxLC-1D)) OF Logi cal Channel | dentity OPTI ONAL, -- Need N
mac- Cel | G oupConfi g MAC- Cel | G oupConfi g OPTI ONAL, -- Need M
physi cal Cel | GroupConfig Physi cal Cel | G oupConfi g OPTI ONAL, -- Need M
spCel | Config SpCel | Confi g OPTI ONAL, -- Need M
sCel | ToAddModLi st SEQUENCE (SI ZE (1..maxNrof SCel I s)) OF SCel |l Config OPTI ONAL, -- Need N
sCel | ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof SCel |l s)) OF SCel | | ndex OPTI ONAL, -- Need N
[l _
report Upl i nkTxDi rect Current -v1530 ENUVERATED {t rue} OPTI ONAL -- Cond BWP-Reconfig
}
-- Serving cell specific MAC and PHY paraneters for a SpCell:
SpCel | Config ::= SEQUENCE {
servCel | | ndex ServCel | | ndex OPTI ONAL, -- Cond SCG
reconfi gurati onWthSync Reconf i gurati onWthSync OPTI ONAL, -- Cond ReconfWthSync
rl f-Ti mersAndConst ant s Set upRel ease { RLF-Ti mersAndConstants } OPTI ONAL, -- Need M
rl m nSyncQut O SyncThr eshol d ENUVERATED {n1} OPTI ONAL, -- Need S

spCel | Confi gDedi cat ed ServingCel | Config OPTI ONAL, -- Need M
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}
Reconfigurati onWthSync ::= SEQUENCE {
spCel | Confi gCommon Ser vi ngCel | Conf i gConmmon OPTI ONAL, -- Need M
newUE- | dentity RNTI - Val ue,
t 304 ENUMVERATED {nms50, nms100, nms150, nms200, nms500, nms1000, ns2000, ns10000},
rach- Confi gDedi cat ed CHO CE {
upl i nk RACH- Conf i gDedi cat ed,
suppl ement aryUpl i nk RACH- Conf i gDedi cat ed
} OPTIONAL,  -- Need N
[l
sntc SSB- MIC OPTI ONAL -- Need S
11
}
SCel | Config ::= SEQUENCE {
sCel | I ndex SCel | | ndex,
sCel | Confi gCommon Ser vi ngCel | Confi gConmon OPTI ONAL, -- Cond SCel | Add
sCel | Confi gDedi cat ed Servi ngCel | Config OPTI ONAL, -- Cond SCel | AddMod
[
sntc SSB- MTC OPTI ONAL -- Need S
11
}

- TAG- CELL- GROUP- CONFI G- STOP
- ASNLSTCP

CellGroupConfig field descriptions

mac-CellGroupConfig

MAC parameters applicable for the entire cell group.

ric-BearerToAddModList

Configuration of the MAC Logical Channel, the corresponding RLC entities and association with radio bearers.

reportUplinkTxDirectCurrent

Enables reporting of uplink Direct Current location information upon BWP configuration and reconfiguration. This field is only present when the BWP configuration is modified
or any serving cell is added or removed. This field is not present in the IE CellGroupConfig when provided as part of RRCSetup message.
riminSyncOutOfSyncThreshold

BLER threshold pair index for IS/OOS indication generation, see TS 38.133 [14], Table 8.1.1-1. n1 corresponds to the value 1. When the field is absent, the UE applies the
value 0. Whenever this is reconfigured, UE resets N310 and N311, and stops T310, if running.

sCellToAddModList

List of seconary serving cells (SCells) to be added or modified.

sCellToReleaseList

List of secondary serving cells (SCells) to be released

spCellConfig

Parameters for the SpCell of this cell group (PCell of MCG or PSCell of SCG).
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ReconfigurationWithSync field descriptions

rach-ConfigDedicated

Random access configuration to be used for the reconfiguration with sync (e.g. handover). The UE performs the RA according to these parameters in the firstActiveUplinkBWP
(see UplinkConfig).

smtc

The SSB periodicity/offset/duration configuration of target cell for NR PSCell change and intra-NR handover. The network sets the periodicityAndOffset to indicate the same
periodicity as ssb-periodicityServingCell in spCellConfigCommon. For case of intra-NR handover, the smtc is based on the timing reference of source PCell. For case of NR
PSCell change, it is based on the timing reference of source PSCell. If the field is absent, the UE uses the SMTC configured in the measObjectNR having the same SSB
frequency and subcarrier spacing.

SCellConfig field descriptions

smtc

The SSB periodicity/offset/duration configuration of target cell for NR SCell addition. The network sets the periodicityAndOffset to indicate the same periodicity as ssb-
periodicityServingCell in sCellConfigCommon. The smtc is based on the timing reference of (source) SpCell of associated cell group. If the field is absent, the UE uses the
SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing

SpCellConfig field descriptions

reconfigurationWithSync

Parameters for the synchronous reconfiguration to the target SpCell.

rif-TimersAndConstants

Timers and constants for detecting and triggering cell-level radio link failure. For the SCG, rlf-TimersAndConstants can only be set to setup and is always included at SCG
addition.

servCelllndex

Serving cell ID of a PSCell. The PCell of the Master Cell Group uses ID = 0.

Conditional Presence Explanation

BWP-Reconfig The field is optionally present, Need N, if the BWPs are reconfigured or if serving cells are added or removed in the same
message. Otherwise it is absent.

ReconfWithSync The field is mandatory present in case of SpCell change, PSCell addition, S| update for PSCell and security key change;
otherwise it is optionally present, need M. The field is not present in RRCResume or RRCSetup messages.

SCellAdd The field is mandatory present, need M, upon SCell addition; otherwise it is not present

SCellAddMod The field is mandatory present upon SCell addition; otherwise it is optionally present, need M.

SCG The field is mandatory present in an SpCellConfig for the PSCell. It is absent otherwise.

- CellGroupld

The |E CellGroupld is used to identify acell group. O identifies the master cell group. Other values identify secondary cell groups. In this version of the specification only
values 0 and 1 are supported.

CellGroupld information element

- ASNLSTART
- TAG CELLGROUPI D- START
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Cel | Goupld ::= I NTEGCER (0.. naxSecondaryCel | G oups)

- TAG CELLGROUPI D- STOP
- ASNLSTOP

- Cellldentity
The |E Cellldentity is used to unambiguously identify a cell within a PLMN.

Cellldentity information element
- ASN1START
Cellldentity ::= BI T STRING (Sl ZE (36))

- ASNLSTCP

- CellReselectionPriority

The |E CellReselectionPriority concerns the absolute priority of the concerned carrier frequency, as used by the cell reselection procedure. Corresponds with parameter
"priority" in TS 38.304 [20]. Value 0 means: lowest priority. The UE behaviour for the case the field is absent, if applicable, is specified in TS 38.304 [20].

CellReselectionPriority information element

- ASNLSTART
- TAG CELLRESELECTI ONPRI ORI TY- START

Cel | Resel ectionPriority ::= I NTEGER (0..7)

- TAG CELLRESELECTI ONPRI ORI TY- STOP
- ASNLSTCP

- CellReselectionSubPriority

The |E CellReselectionSubPriority indicates a fractional value to be added to the value of cellResel ectionPriority to obtain the absol ute priority of the concerned carrier
frequency for E-UTRA and NR. Value oDot2 corresponds to 0.2, oDot4 corresponds to 0.4 and so on.

CellReselectionSubPriority information element
- ASNLSTART
Cel | Resel ecti onSubPriority ::= ENUVERATED {oDot 2, oDot4, oDot6, oDot 8}

- ASNLSTCP
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- CGl-Info

The IE CGl-Info indicates cell access related information, which is reported by the UE as part of report CGI procedure.
CGl-Info information element

-- ASNLISTART
-- TAG Cd - I nf 0- START
Cd-Info ::= SEQUENCE {
pl m-1dentityl nfolist PLM\- I denti tyl nfolLi st OPTI ONAL,
frequencyBandLi st Mul ti FrequencyBandLi st NR OPTI ONAL,
noSI B1 SEQUENCE {
ssh-Subcarrier O f set | NTEGER (0. .15),
pdcch- Confi gSlI B1 PDCCH- Conf i gSI B1
} OPTI ONAL,
}
-- TAGCd-Info -STOP
-- ASNLISTOP
CGl-Info field descriptions
noSIB1

Contains ssb-SubcarrierOffset and pdcch-ConfigSIB1 fields acquired by the UE from MIB of the cell for which report CGI procedure was requested by the network in case SIB1
was not broadcast by the cell.

- CodebookConfig
The |E CodebookConfig is used to configure codebooks of Type-1 and Type-Il (see TS 38.214 [19], clause 5.2.2.2)

CodebookConfig information element

-- ASNLISTART
-- TAG CODEBOCKCONFI G- START
CodebookConfig :: = SEQUENCE {
codebookType CHO CE {
typel SEQUENCE {
subType CHO CE {
typel - Si ngl ePanel SEQUENCE {
nr O Ant ennaPort s CHO CE {
two SEQUENCE {
t woTX- CodebookSubset Restri ction BI T STRING (SI ZE (6))
H
nmor eThanTwo SEQUENCE {
nl-n2 CHO CE {
t wo- one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (8)),
t wo- t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (64)),
f our - one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (16)),
t hree-t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (96)),
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si x- one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (24)),
f our -t wo- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (128)),
ei ght - one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (32)),
four-three-Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (192)),
si x-two- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (192)),
t wel ve- one- Typel - Si ngl ePanel - Restriction BI T STRING (SI ZE (48)),
four-four-Typel - Si ngl ePanel -Restriction BI T STRI NG (SI ZE (256)),
ei ght - t wo- Typel - Si ngl ePanel - Restriction BI T STRI NG (SI ZE (256)),
si xt een- one- Typel - Si ngl ePanel - Restriction BI T STRI NG (SI ZE (64))
}
typel - Si ngl ePanel - codebookSubset Restriction-i2 BI T STRING (SI ZE (16)) OPTI ONAL -- Need R
H
typel - Si ngl ePanel -ri-Restriction BI T STRING (SI ZE (8))
},
typel - Mul ti Panel SEQUENCE {
ng- nl- n2 CHO CE {
t wo- t wo- one- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (8)),
two- f our - one- Typel - Mul ti Panel - Restriction BIT STRING (SI ZE (16)),
f our -t wo- one- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (8)),
t wo- t wo- t wo- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (64)),
t wo- ei ght - one- Typel - Mul ti Panel - Restriction BI T STRING (Sl ZE (32)),
four-four-one-Typel -MiltiPanel -Restriction BIT STRING (SI ZE (16)),
two- f our - t wo- Typel - Mul ti Panel - Restriction BI T STRING (SI ZE (128)),
f our -t wo-t wo- Typel - Mul ti Panel - Restriction BI T STRING (SIZE (64))
H
ri-Restriction BI T STRING (SIZE (4))
}
H
codebookMode I NTEGER (1..2)
b
type2 SEQUENCE {
subType CHO CE {
typell SEQUENCE {
nl- n2- codebookSubset Restriction CHO CE {
t wo- one BI T STRING (SIZE (16)),
t wo- t wo BI T STRING (SIZE (43)),
f our - one BIT STRING (SI ZE (32)),
three-two BI T STRING (SI ZE (59)),
si x-one BI T STRING (SI ZE (48)),
four-two BI T STRING (SI ZE (75)),
ei ght - one BI T STRING (SI ZE (64)),
four-three BI T STRING (SI ZE (107)),
si x-two BI T STRING (Sl ZE (107)),
twel ve- one BI T STRING (SI ZE (96)),
f our-four BI T STRING (SI ZE (139)),
ei ght -two BI T STRING (SI ZE (139)),
si xt een- one BI T STRING (SI ZE (128))
b,
typell-R -Restriction BI T STRING (SI ZE (2))
typel | - Port Sel ecti on SEQUENCE {
port Sel ecti onSanpl i ngSi ze ENUVERATED {nl1, n2, n3, n4} OPTI ONAL, -- Need R
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typel | -Port Sel ecti onRI -Restriction BI' T STRING (SI ZE (2))
},
phaseAl phabet Si ze ENUVERATED {n4, n8},
subbandAnpl i t ude BOOLEAN,
nunber O Beans ENUVERATED {two, three, four}
}
}
}
- TAG CODEBOOKCONFI G- STOP
- ASNL1STOP
CodebookConfig field descriptions
codebookMode
CodebookMode as specified in TS 38.214 [19], clause 5.2.2.2.2.
codebookType

CodebookType including possibly sub-types and the corresponding parameters for each (see TS 38.214 [19], clause 5.2.2.2).
nl-n2-codebookSubsetRestriction

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.3).
Number of bits for codebook subset restriction is ceil(log2(nchoosek(01*02,4)))+8*n1*n2 where nchoosek(a,b) = al/(b!(a-b)!)

ni-n2

Number of antenna ports in first (n1) and second (n2) dimension and codebook subset restriction (see TS 38.214 [19] clause 5.2.2.2.1).
ng-nl-n2

Codebook subset restriction for Type | Multi-panel codebook (see TS 38.214 [19], clause 5.2.2.2.2).

numberOfBeams

Number of beams, L, used for linear combination

phaseAlphabetSize

The size of the PSK alphabet, QPSK or 8-PSK

portSelectionSamplingSize

The size of the port selection codebook (parameter d)

ri-Restriction

Restriction for RI for Typel-MultiPanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.2).

subbandAmplitude

If subband amplitude reporting is activated (true)

twoTX-CodebookSubsetRestriction

Codebook subset restriction for 2TX codebook (see TS 38.214 [19] clause 5.2.2.2.1)
typel-SinglePanel-codebookSubsetRestriction-i2

i2 codebook subset restriction for Type | Single-panel codebook used when reportQuantity is CRI/Ri/i1/CQI (see TS 38.214 [19] clause 5.2.2.2.1)
typel-SinglePanel-ri-Restriction

Restriction for RI for Typel-SinglePanel-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.1)

typell-PortSelectionRI-Restriction

Restriction for RI for Typell-PortSelection-RI-Restriction (see TS 38.214 [19], clause 5.2.2.4)

typell-RI-Restriction

Restriction for RI for Typell-RI-Restriction (see TS 38.214 [19], clause 5.2.2.2.3)
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ConfiguredGrantConfig

The |E ConfiguredGrantConfig is used to configure uplink transmission without dynamic grant according to two possible schemes. The actual uplink grant may either be
configured via RRC (typel) or provided viathe PDCCH (addressed to CS-RNTI) (type2).

ConfiguredGrantConfig information element

ASNLSTART
TAG- CONFI GUREDGRANTCONFI G- START

ConfiguredGantConfig ::= SEQUENCE {

frequencyHoppi ng ENUVERATED {intraSlot, interSlot} OPTI ONAL, Need S,
cg- DVRS- Confi gurati on DVRS- Upl i nkConfi g,
nts- Tabl e ENUVERATED {qanR56, qanb64LowSE} OPTI ONAL, -- Need S
nts- Tabl eTr ansf or nPr ecoder ENUVERATED { qanR56, qanb4LowSE} OPTI ONAL, -- Need S
uci - OnPUSCH Set upRel ease { CG UCI - OnPUSCH } OPTI ONAL, -- Need M
resourceAl | ocation ENUVERATED { resourceAl | ocationTypeO, resourceAllocationTypel, dynam cSwitch },
rbg- Si ze ENUVERATED { confi g2} OPTI ONAL, -- Need S
power Cont r ol LoopToUse ENUVERATED {n0, n1},
p0- PUSCH Al pha PO- PUSCH- Al phaSet | d,
t ransf or nPr ecoder ENUVERATED {enabl ed, di sabl ed} OPTI ONAL, -- Need S
nr of HARQ Pr ocesses | NTEGER( 1. . 16),
repkK ENUVERATED {nl1, n2, n4, n8},
repk- RV ENUVERATED {s1-0231, s2-0303, s3-0000} OPTI ONAL, -- Need R
periodicity ENUVERATED {
syn2, synv, synilx14, syn2x14, symix1l4, synbx14, synBx14, symlOx14, syml6x14, synR0x14,
synB2x14, symiOx14, synb4x14, synBOx14, synil28x14, synl60x14, synR56x14, synB20x14, synbl2x14,
syn640x14, synl024x14, synl280x14, synR560x14, synbl20x14,
synb, symix12, synPx12, synmdx12, synbx12, synBx12, symlOx12, synil6x12, synR0x12, synB2x12,
symiOx12, synb4x12, synBOx12, syml28x12, syml60x12, synR56x12, synB20x12, synbl2x12, syn640x12,
synil280x12, synR560x12
b
confi guredG ant Ti ner I NTECER (1..64) OPTI ONAL, -- Need R
rrc-ConfiguredUpl i nkG ant SEQUENCE {
ti meDomai nOf f set | NTEGER (0..5119),
ti meDomai nAl | ocati on I NTECER (0..15),
frequencyDomai nAl | ocati on BI T STRI NG (SI ZE(18)),
ant ennaPor t I NTECER (0. .31),
dnrs-Seqlnitialization I NTECER (0..1) OPTI ONAL, -- Need R
pr ecodi ngAndNunber O Layer s | NTECER (0. .63),
srs- Resour cel ndi cat or I NTECER (0. .15) OPTI ONAL, -- Need R
ntsAndTBS I NTEGER (0. . 31),
frequencyHoppi ngOf f set I NTEGER (1.. nmaxNrof Physi cal Resour ceBl ocks-1) OPTI ONAL, -- Need R
pat hl ossRef er encel ndex | NTEGER (0. . nmaxNrof PUSCH Pat hl ossRef er enceRSs- 1),
} OPTI ONAL, -- Need R
}
CG UCI - OnPUSCH : : = CHO CE {
dynam ¢ SEQUENCE (Sl ZE (1..4)) OF BetaOfsets,
sem Static BetaOf fsets
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- - TAG CONFI GUREDGRANTCONFI G- STOP
-- ASNLISTOP
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ConfiguredGrantConfig field descriptions

antennaPort

Indicates the antenna port(s) to be used for this configuration, and the maximum bitwidth is 5. See TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1.
cg-DMRS-Configuration

DMRS configuration (see TS 38.214 [19], clause 6.1.2.3).

configuredGrantTimer

Indicates the initial value of the configured grant timer (see TS 38.321 [3]) in multiples of periodicity.

dmrs-Seqlnitialization

The network configures this field if transformPrecoder is disabled. Otherwise the field is absent.

frequencyDomainAllocation

Indicates the frequency domain resource allocation, see TS 38.214 [19], clause 6.1.2, and TS 38.212 [17], clause 7.3.1).

frequencyHopping

The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables ‘Inter-slot frequency hopping'. If the field is absent, frequency hopping is not
configured.

frequencyHoppingOffset

Enables intra-slot frequency hopping with the given frequency hopping offset. Frequency hopping offset used when frequency hopping is enabled (see TS 38.214 [19], clause
6.1.2).

mcs-Table

Indicates the MCS table the UE shall use for PUSCH without transform precoding. If the field is absent the UE applies the value 64QAM.
mcs-TableTransformPrecoder

Indicates the MCS table the UE shall use for PUSCH with transform precoding. If the field is absent the UE applies the value 64QAM.

mcsAndTBS

The modulation order, target code rate and TB size (see TS 38.214 [19], clause 6.1.2). The NW does not configure the values 28~31 in this version of the specification.
nrofHARQ-Processes

The number of HARQ processes configured. It applies for both Type 1 and Type 2. See TS 38.321 [3], clause 5.4.1.

pO-PUSCH-Alpha

Index of the PO-PUSCH-AlphaSet to be used for this configuration.

periodicity

Periodicity for UL transmission without UL grant for type 1 and type 2 (see TS 38.321 [3], clause 5.8.2).

The following periodicities are supported depending on the configured subcarrier spacing [symbols]:

15kHz: 2,7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 320, 640}

30kHz: 2,7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 640, 1280}

60kHz with normal CP: 2, 7, n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

60kHz with ECP: 2, 6, n*12, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1280, 2560}

120kHz: 2, 7,n*14, where n={1, 2, 4, 5, 8, 10, 16, 20, 32, 40, 64, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2560, 5120}

powerControlLoopToUse

Closed control loop to apply (see TS 38.213 [13], clause 7.1.1).

rbg-Size

Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationTypel.
Otherwise, the UE applies the value configl when the field is absent. Note: rbg-Size is used when the transformPrecoder parameter is disabled.

repK-RV

The redundancy version (RV) sequence to use. See TS 38.214 [19], clause 6.1.2. The network configures this field if repetitions are used, i.e., if repK is set to n2, n4 or n8.
Otherwise, the field is absent.

repkK

The number of repetitions of K.
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resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1. For Type 1 UL data transmission without grant, "resourceAllocation” should be
resourceAllocationTypeO or resourceAllocationTypel.

rrc-ConfiguredUplinkGrant

Configuration for "configured grant" transmission with fully RRC-configured UL grant (Typel). If this field is absent the UE uses UL grant configured by DCI addressed to CS-
RNTI (Type2). Type 1 configured grant may be configured for UL or SUL, but not for both simultaneously.

srs-Resourcelndicator

Indicates the SRS resource to be used.

timeDomainAllocation

Indicates a combination of start symbol and length and PUSCH mapping type, see TS 38.214 [19], clause 6.1.2 and TS 38.212 [17], clause 7.3.1.

timeDomainOffset

Offset related to SFN=0, see TS 38.321 [3], clause 5.8.2.

transformPrecoder

Enables or disables transform precoding for typel and type2. If the field is absent, the UE enables or disables transform precoding in accordance with the field msg3-
transformPrecoder in RACH-ConfigCommon, see TS 38.214 [19], clause 6.1.3.

uci-OnPUSCH

Selection between and configuration of dynamic and semi-static beta-offset. For Type 1 UL data transmission without grant, uci-OnPUSCH should be set to semiStatic.

- ConnEstFailureControl
The |E ConnEstFailureControl is used to configure parameters for connection establishment failure control.

ConnEstFailureControl information element

- ASNLSTART
- TAG CONNESTFAI LURECONTROL- START
ConnEst Fai | ureControl ::=  SEQUENCE {
connEst Fai | Count ENUVERATED {nl1, n2, n3, n4},
connEst Fai | OffsetVal idity ENUMERATED {s30, s60, s120, s240, s300, s420, s600, s900},
connEst Fai | O f set I NTECER (0. .15) OPTI ONAL -- Need S
}

- TAG CONNESTFAI LURECONTROL- STOP
- ASNLSTCP

ConnEstFailureControl field descriptions

connEstFailCount
Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset.

connEstFailOffset
Parameter "Qoffsetemp” in TS 38.304 [20]. If the field is not present the value of infinity shall be used for "Qoffsettemp".

connEstFailOffsetValidity
Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, s60 corresponds to 60
seconds, and so on.
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— ControlResourceSet

The |E Control ResourceSet is used to configure atime/frequency control resource set (CORESET) in which to search for downlink control information (see TS 38.213 [13],
clause FFS_Section).

ControlResourceSet information element

-- ASNLISTART
-- TAG CONTROLRESOURCESET- START
Control ResourceSet ::= SEQUENCE {
control ResourceSet | d Cont r ol Resour ceSet | d,
frequencyDomai nResour ces BI T STRING (SI ZE (45)),
duration | NTEGER ('1..naxCoReSet Dur at i on),
cce- REG Mappi ngType CHO CE {
interl eaved SEQUENCE {
reg- Bundl eSi ze ENUVERATED {n2, n3, n6},
interl eaverSi ze ENUVERATED {n2, n3, n6},
shi ft 1 ndex | NTEGER( 0. . maxNr of Physi cal Resour ceBl ocks- 1) OPTIONAL -- Need S
b
nonl nterl eaved NULL
I
precoder Ganul arity ENUVERATED {sameAsREG bundl e, al | Conti guousRBs},
t ci - St at esPDCCH- ToAddLi st SEQUENCE( SI ZE (1.. maxNrof TCl - Stat esPDCCH)) OF TCl - Statel d OPTI ONAL, - - Cond Not SI B1-initial BW
t ci - St at esPDCCH- ToRel easeli st SEQUENCE( SI ZE (1.. maxNrof TCl - Stat esPDCCH)) OF TCl-Stateld OPTI ONAL, -- Cond Not SI Bl-initial BW
tci-Present | nDCl ENUVERATED { enabl ed} OPTI ONAL, -- Need S
pdcch- DVRS- Scranbl i ngl D I NTEGER (0. . 65535) OPTIONAL,  -- Need S
}

TAG- CONTROLRESOURCESET- STCP
ASNLSTCP
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ControlResourceSet field descriptions

cce-REG-MappingType

Mapping of Control Channel Elements (CCE) to Resource Element Groups (REG) (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

controlResourceSetld

Value 0 identifies the common CORESET configured in MIB and in ServingCellConfigCommon (controlResourceSetZero) and is hence not used here in the
ControlResourceSet IE. Values 1..maxNrofControlResourceSets-1 identify CORESETSs configured by dedicated signalling or in SIB1. The controlResourceSetld is unique
among the BWPs of a ServingCell.

duration

Contiguous time duration of the CORESET in number of symbols (see TS 38.211 [16], clause 7.3.2.2).

frequencyDomainResources

Frequency domain resources for the CORESET. Each bit corresponds a group of 6 RBs, with grouping starting from the first RB group (see TS 38.213 [13], clause 10.1) in the
BWP. The first (left-most / most significant) bit corresponds to the first RB group in the BWP, and so on. A bit that is set to 1 indicates that this RB group belongs to the
frequency domain resource of this CORESET. Bits corresponding to a group of RBs not fully contained in the bandwidth part within which the CORESET is configured are set
to zero (see TS 38.211 [16], clause 7.3.2.2).

interleaverSize

Interleaver-size (see TS 38.211 [16], clause 7.3.2.2).

pdcch-DMRS-ScramblingID

PDCCH DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.3.1). When the field is absent the UE applies the value of the physCellld configured for this serving
cell.

precoderGranularity

Precoder granularity in frequency domain (see TS 38.211 [16], clauses 7.3.2.2 and 7.4.1.3.2).

reg-BundleSize

Resource Element Groups (REGs) can be bundled to create REG bundles. This parameter defines the size of such bundles (see TS 38.211 [16], clause 7.3.2.2).

shiftindex

When the field is absent the UE applies the value of the physCellldconfigured for this serving cell (see TS 38.211 [16], clause 7.3.2.2).

tci-PresentinDCI

If at least spatial QCL is configured/indicated, this field indicates if TCI field is present or not present in DL-related DCI. When the field is absent the UE considers the TCI to be
absent/disabled (see TS 38.214 [19], clause 5.1.5).

tci-StatesPDCCH-ToAddList

A subset of the TCI states defined in pdsch-Config. They are used for providing QCL relationships between the DL RS(s) in one RS Set (TCI-State) and the PDCCH DMRS
ports (see TS 38.213 [13], clause 6.). The network configures at most maxNrofTCl-StatesPDCCH entries.

Conditional Presence Explanation
NotSIB1-initialBWP The field is absent in SIB1 and in the PDCCH-ConfigCommon of the initial BWP in ServingCellConfigCommon, if SIB1 is
broadcasted. Otherwise, it is optionally present, Need N

- ControlResourceSetld

The ControlResourceSetld | E concerns a short identity, used to identify a control resource set within a serving cell. The ControlResourceSetld = 0 identifies the
Control ResourceSet#0 configured via PBCH (MIB) and in control ResourceSetZero (ServingCell ConfigCommon). The ID space is used across the BWPs of a Serving Cell. The
number of CORESETSs per BWP islimited to 3 (including common and UE-specific CORESETS).

ControlResourceSetld information element

- ASNLSTART
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-- TAG CONTROL- RESOURCE- SET- | D- START
Control ResourceSetld :: = | NTEGER (0. . nmaxNrof Cont r ol Resour ceSet s- 1)

-- TAG CONTROL- RESOURCE- SET- | D- STOP
-- ASNISTOP

- ControlResourceSetZero
The |E Control ResourceSetZero is used to configure CORESET#O of theinitial BWP (see TS 38.213 [13], clause 13).

ControlResourceSetZero information element

-- ASNLISTART
- - TAG CONTROLRESOURCESETZERO- START

Cont r ol Resour ceSet Zero :: = I NTEGER (0. . 15)

- - TAG CONTROLRESOURCESETZERO STOP
-- ASNISTOP

— CrossCarrierSchedulingConfig

The |E CrossCarrier SchedulingConfig is used to specify the configuration when the cross-carrier scheduling isused in a cell.

CrossCarrierSchedulingConfig information elements

-- ASNLISTART
CrossCarrierSchedul i ngConfig :: = SEQUENCE {
schedul i ngCel | I nfo CHO CE {
own SEQUENCE { -- No cross carrier scheduling
ci f-Presence BOOLEAN
b
ot her SEQUENCE { -- Cross carrier scheduling
schedul i ngCel | I d ServCel | | ndex,
ci f-1nSchedul i ngCel | I NTEGER (1..7)
}
b
}
-- ASNLISTOP
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CrossCarrierSchedulingConfig field descriptions

cif-Presence

The field is used to indicate whether carrier indicator field is present (value TRUE) or not (value FALSE) in PDCCH DCI formats, see TS 38.213 [13].

cif-InSchedulingCell

The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13]. If cif-Presence is set to true, the CIF
value indicating a grant or assignment for this cell is 0.

other

Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

own

Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

schedulingCellld

Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of
the same cell group (i.e. MCG or SCG) as the scheduled cell.

- CSI-AperiodicTriggerStateList

The CS-AperiodicTrigger StateList |E is used to configure the UE with alist of aperiodic trigger states. Each codepoint of the DCI field "CSl request” is associated with one
trigger state. Upon reception of the value associated with atrigger state, the UE will perform measurement of CSI-RS (reference signals) and aperiodic reporting on L1
according to all entries in the associatedReportConfiglnfoList for that trigger state.

CSI-AperiodicTriggerStatelList information element

-- ASNLISTART
-- TAG CSI - APERI CDI CTRI GGERSTATELI ST- START
CSl - Aperiodi cTriggerStateList ::=  SEQUENCE (SIZE (1..maxNr O CSI - Aperi odi cTriggers)) OF CSI-AperiodicTriggerState
CSl - Aperiodi cTriggerState ::= SEQUENCE {
associ at edReport Confi gl nf oLi st SEQUENCE (S| ZE(1. . maxNr of Report Confi gPer Aperi odi cTrigger)) OF CSl-Associ at edReport Confi gl nfo,
}
CSl - Associ at edReport Configlnfo :: = SEQUENCE {
report Configld CSl - Report Confi gl d,
r esour cesFor Channel CHO CE {
nzp- CSl - RS SEQUENCE {
resour ceSet I NTEGER ('1..nmaxNrof NZP- CSI - RS- Resour ceSet sPer Confi g) ,
qcl -info SEQUENCE (S| ZE(1.. maxNr of AP- CS| - RS- Resour cesPer Set)) OF TCl-Stateld OPTI ONAL -- Cond Aperiodic
I
csi - SSB- Resour ceSet I NTEGER ('1..nmaxNrof CSI - SSB- Resour ceSet sPer Conf i g)
}s
csi -1 M Resour cesForl nterference I NTECER( 1. . maxNr of CSI - | M Resour ceSet sPer Confi g) OPTI ONAL, -- Cond CSl-IMForlnterference
nzp- CSl - RS- Resour cesFor | nterference | NTEGER (1.. nmaxNr of NZP- CS| - RS- Resour ceSet sPer Confi g) OPTI ONAL, -- Cond NZP-CSl - RS- For | nterference
}

-- TAG CSI - APERI ODI CTRI GGERSTATELI ST- STOP
-- ASNLISTORP
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CSl-AssociatedReportConfiginfo field descriptions

csi-IM-ResourcesForinterference

CSI-IM-ResourceSet for interference measurement. Entry number in csi-IM-ResourceSetList in the CSI-ResourceConfig indicated by csi-IM-ResourcesForInterference in the
CSI-ReportConfig indicated by reportConfigld above (1 corresponds to the first entry, 2 to the second entry, and so on). The indicated CSI-IM-ResourceSet should have
exactly the same number of resources like the NZP-CSI-RS-ResourceSet indicated in nzp-CSI-RS-ResourcesforChannel.

csi-SSB-ResourceSet

CSI-SSB-ResourceSet for channel measurements. Entry number in csi-SSB-ResourceSetList in the CSI-ResourceConfig indicated by resourcesForChannelMeasurement in
the CSI-ReportConfig indicated by reportConfigld above (1 corresponds to the first entry, 2 to the second entry, and so on).

nzp-CSI-RS-ResourcesForinterference

NZP-CSI-RS-ResourceSet for interference measurement. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by nzp-CSI-RS-
ResourcesForinterference in the CSI-ReportConfig indicated by reportConfigld above (1 corresponds to the first entry, 2 to the second entry, and so on).

gcl-info

List of references to TCI-States for providing the QCL source and QCL type for each NZP-CSI-RS-Resource listed in nzp-CSI-RS-Resources of the NZP-CSI-RS-ResourceSet
indicated by nzp-CSI-RS-ResourcesforChannel. Each TCI-Stateld refers to the TCI-State which has this value for tci-Stateld and is defined in tci-StatesToAddModList in the
PDSCH-Config included in the BWP-Downlink corresponding to the serving cell and to the DL BWP to which the resourcesForChannelMeasurement (in the CSI-ReportConfig
indicated by reportConfigld above) belong to. First entry in gcl-info-forChannel corresponds to first entry in nzp-CSI-RS-Resources of that NZP-CSI-RS-ResourceSet, second
entry in qcl-info-forChannel corresponds to second entry in nzp-CSI-RS-Resources, and so on (see TS 38.214 [19], clause 5.2.1.5.1)

reportConfigld

The reportConfigld of one of the CSI-ReportConfigToAddMod configured in CSI-MeasConfig

resourceSet

NZP-CSI-RS-ResourceSet for channel measurements. Entry number in nzp-CSI-RS-ResourceSetList in the CSI-ResourceConfig indicated by
resourcesForChannelMeasurement in the CSI-ReportConfig indicated by reportConfigld above (1 corresponds to the first entry, 2 to thesecond entry, and so on).

Conditional Presence Explanation
Aperiodic The field is mandatory present if the NZP-CSI-RS-Resources in the associated resourceSet have the resourceType
aperiodic. The field is absent otherwise.
CSI-IM-ForlInterference This field is optional need M if the CSI-ReportConfig identified by reportConfigld is configured with csi-IM-
ResourcesForInterference; otherwise it is absent.
NZP-CSI-RS-Forinterference This field is optional need M if the CSI-ReportConfig identified by reportConfigld is configured with nzp-CSI-RS-
ResourcesForinterference; otherwise it is absent.

- CSI-FrequencyOccupation

The |E CS-FreguencyOccupation is used to configure the frequency domain occupation of a channel state information measurement resource (e.g. NZP-CS-RS-Resource, CS -
IM-Resource).

CSI-FrequencyOccupation information element

- ASNLSTART
- TAG CSI - FREQUENCYOCCUPATI ON- START
CSl - FrequencyCQccupation :: = SEQUENCE {
starti ngRB I NTEGER (0. . maxNr of Physi cal Resour ceBl ocks-1),
nr of RBs | NTEGER (24. . maxNr of Physi cal Resour ceBl ocksPl us1),
}
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- TAG- CSl - FREQUENCYOCCUPATI ON- STOP
- ASNLSTCP
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CSI-FrequencyOccupation field descriptions

nrofRBs

BWP.

Number of PRBs across which this CSI resource spans. Only multiples of 4 are allowed. The smallest configurable number is the minimum of 24 and the width of the
associated BWP. If the configured value is larger than the width of the corresponding BWP, the UE shall assume that the actual CSI-RS bandwidth is equal to the width of the

startingRB

PRB where this CSI resource starts in relation to common resource block #0 (CRB#0) on the common resource block grid. Only multiples of 4 are allowed (0, 4, ...)

- CSI-IM-Resource

The IE CS-IM-Resource is used to configure one CS| Interference Management (IM) resource.

- ASNLISTART
- TAG CSl - | M RESOURCE- START

CSl -1 M Resource ::=
csi -1 M Resourceld
csi -1 M Resour ceEl enent Pattern
pattern0
subcarri erLocati on- p0
synbol Locat i on- p0
b
patternl
subcarri erLocati on-pl
synbol Locati on- pl
}

}
fregBand

periodi ci tyAndO f set
Per i odi cOr Sem Per si st ent

}

- TAG CSl -1 M RESOURCE- STOP
- ASNLSTCP

CSI-IM-Resource information element

SEQUENCE {

CSl -1 M Resour cel d,
CHO CE {
SEQUENCE {
ENUVERATED { sO, s2, s4, s6, s8, sl10 },
I NTEGER (0. . 12)

SEQUENCE {
ENUVERATED { sO, s4, s8 },
I NTEGER (0. . 13)

OPTI ONAL,
CSl - FrequencyQccupat i on OPTI ONAL,
CSl - Resour cePeri odi ci t yAndO f set OPTI ONAL,

ETSI
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CSI-IM-Resource field descriptions

csi-IM-ResourceElementPattern

The resource element pattern (Pattern0 (2,2) or Patternl (4,1)) with corresponding parameters (see TS 38.214 [19], clause 5.2.2.4)
freqgBand

Frequency-occupancy of CSI-IM (see TS 38.214 [19], clause 5.2.2.4)

periodicityAndOffset

Periodicity and slot offset for periodic/semi-persistent CSI-IM.

subcarrierLocation-p0

OFDM subcarrier occupancy of the CSI-IM resource for PatternO (see TS 38.214 [19], clause 5.2.2.4)
subcarrierLocation-pl

OFDM subcarrier occupancy of the CSI-IM resource for Patternl (see TS 38.214 [19], clause 5.2.2.4)
symbolLocation-p0

OFDM symbol location of the CSI-IM resource for Pattern0 (see TS 38.214 [19], clause 5.2.2.4)
symbolLocation-pl

OFDM symbol location of the CSI-IM resource for Patternl (see TS 38.214 [19], clause 5.2.2.4)

Conditional Presence Explanation
PeriodicOrSemiPersistent The field is mandatory present, Need M, for periodic and semi-persistent CSI-IM-Resources (as indicated in CSI-
ResourceConfig). The field is absent otherwise.

- CSI-IM-Resourceld
The lE CS-IM-Resourceld is used to identify one CS-IM-Resource.

CSI-IM-Resourceld information element

- ASNLSTART
- TAG CSl - | M RESOURCEI D- START

CSl -1 M Resourceld :: = | NTEGER (0. . nmaxNrof CSI - | M Resour ces- 1)

- TAG CSl - | M RESOURCEI D- STOP
- ASNLSTOP

- CSI-IM-ResourceSet
The |E CS-IM-ResourceSet is used to configure a set of one or more CSl Interference Management (IM) resources (their IDs) and set-specific parameters.

CSI-IM-ResourceSet information element

- ASNLSTART
- TAG CSI - | M RESOURCESET- START
CSI -1 M ResourceSet ::= SEQUENCE {
csi -1 M ResourceSet | d CSI -1 M Resour ceSet I d,
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csi -1 M Resour ces SEQUENCE ( SI ZE(1. . maxNr of CSI - | M Resour cesPer Set)) OF CSI -1 M Resourcel d,

TAG CSI - | M RESOURCESET- STCP
ASNLSTCP

CSI-IM-ResourceSet field descriptions

csi-IM-Resources
CSI-IM-Resources associated with this CSI-IM-ResourceSet (see TS 38.214 [19], clause 5.2)

- CSI-IM-ResourceSetld

The |E CS-IM-ResourceSetld is used to identify CS-1M-Resour ceSets.

ASNLSTART
TAG- CSI - | M RESOURCESETI D- START

CSI -1 M ResourceSetld ::=

TAG- CSI - | M RESOURCESETI D- STOP
ASNLSTCP

- CSI-MeasConfig

The CS-MeasConfig IE is used to configure CSI-RS (reference signals) belonging to the serving cell in which CSl-MeasConfig isincluded, channel state information reports to
be transmitted on PUCCH on the serving cell in which CS-MeasConfig is included and channel state information reports on PUSCH triggered by DCI received on the serving

CSI-IM-ResourceSetld information element

| NTEGER (0. .nmaxNrof CSI -1 M Resour ceSet s- 1)

cell in which CSl-MeasConfig isincluded. See also TS 38.214 [19], clause 5.2.

ASN1START
TAG CSI - MEAS- CONFI G- START
CSl - MeasConfig ::= SEQUENCE {

nzp- CSl - RS- Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNr of NZP- CSl - RS- Resour ces)) OF NZP- CSl - RS- Resour ce OPTI ONAL, Need N
nzp- CSl - RS- Resour ceToRel easelLi st SEQUENCE (Sl ZE (1.. maxNr of NZP- CSl - RS- Resour ces)) OF NZP- CSl - RS- Resour cel d OPTI ONAL, Need N
nzp- CSl - RS- Resour ceSet ToAddModLi st SEQUENCE (S| ZE (1.. maxNr of NZP- CSl - RS- Resour ceSet s)) OF NZP- CSl - RS- Resour ceSet OPTI ONAL, Need N
nzp- CSl - RS- Resour ceSet ToRel easeli st SEQUENCE (S| ZE (1..naxNr of NZP- CSI - RS- Resour ceSets)) OF NZP-CSl - RS- Resour ceSet | d OPTI ONAL, Need N
csi -1 M Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M Resources)) OF CSl-| M Resource OPTI ONAL, Need N
csi - | M Resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M Resources)) OF CSl-|M Resourcel d OPTI ONAL, Need N
csi - | M Resour ceSet ToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M ResourceSets)) OF CSl-|M Resour ceSet OPTI ONAL, Need N
csi -1 M Resour ceSet ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl -1 M ResourceSets)) OF CSl-|M ResourceSet|d OPTI ONAL, Need N
csi - SSB- Resour ceSet ToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CS| - SSB- Resour ceSets)) OF CS| - SSB- Resour ceSet OPTI ONAL, Need N
csi - SSB- Resour ceSet ToAddRel easelLi st SEQUENCE (S| ZE (1..maxNrof CSl - SSB- Resour ceSets)) OF CS| - SSB- Resour ceSet | d OPTI ONAL, Need N
csi - Resour ceConfi gToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl - Resour ceConfigurations)) OF CSl-ResourceConfig OPTI ONAL, Need N

CSI-MeasConfig information element
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csi - Resour ceConfi gToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CS| - Resour ceConfigurations)) OF CS|-ResourceConfigld OPTI ONAL, -- Need N
csi - Report Confi gToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof CSl - Report Configurations)) OF CSl-ReportConfig OPTI ONAL, -- Need N
csi - Report Confi gToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof CSl - Report Configurations)) OF CSl-ReportConfigld OPTI ONAL, -- Need N
reportTriggerSi ze I NTEGER (0. . 6) OPTI ONAL, -- Need M
aperiodi cTri gger St at eLi st Set upRel ease { CSI-AperiodicTriggerStatelList } OPTI ONAL, -- Need M

M

sem Per si st ent OnPUSCH- Tr i gger St at eLi st Set upRel ease { CSI - Sem Persi st ent OnPUSCH Tri gger St at eLi st } OPTI ONAL, -- Need

- TAG- CSI - MEAS- CONFI G- STOP
- ASNLSTCP

CSI-MeasConfig field descriptions

aperiodicTriggerStateList

Contains trigger states for dynamically selecting one or more aperiodic and semi-persistent reporting configurations and/or triggering one or more aperiodic CSI-RS resource
sets for channel and/or interference measurement. FFS: How to address the MAC-CE configuration.
csi-IM-ResourceSetToAddModList

Pool of CSI-IM-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.
csi-IM-ResourceToAddModList

Pool of CSI-IM-Resource which can be referred to from CSI-IM-ResourceSet.
csi-ReportConfigToAddModList

Configured CSI report settings as specified in TS 38.214 [19] clause 5.2.1.1.
csi-ResourceConfigToAddModList

Configured CSI resource settings as specified in TS 38.214 [19] clause 5.2.1.2.
csi-SSB-ResourceSetToAddModList

Pool of CSI-SSB-ResourceSet which can be referred to from CSI-ResourceConfig.
nzp-CSI-RS-ResourceSetToAddModList

Pool of NZP-CSI-RS-ResourceSet which can be referred to from CSI-ResourceConfig or from MAC CEs.
nzp-CSI-RS-ResourceToAddModList

Pool of NZP-CSI-RS-Resource which can be referred to from NZP-CSI-RS-ResourceSet.
reportTriggerSize

Size of CSl request field in DCI (bits) (see TS 38.214 [19], clause 5.2.1.5.1).

- CSI-ReportConfig

The |E CS-ReportConfig is used to configure a periodic or semi-persistent report sent on PUCCH on the cell in which the CS-ReportConfig isincluded, or to configure a semi-
persistent or aperiodic report sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig isincluded (in this case, the cell on which the report issent is
determined by the received DCI). See TS 38.214 [19], clause 5.2.1.

CSI-ReportConfig information element

- ASNLSTART
- TAG CSI - REPCRTCONFI G- START
CSl -ReportConfig :: = SEQUENCE {
report Configld CSl - Report Confi gl d,
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carrier

r esour cesFor Channel Measur enent

csi -1 M ResourcesFor |l nterference
nzp- CSl - RS- Resour cesFor | nterference
report Confi gType

H

periodic
report Sl ot Config
pucch- CSl - Resour celi st

H

sem Per si st ent OnPUCCH
report Sl ot Config
pucch- CSl - Resour celi st

H

sem Per si st ent OnPUSCH
report Sl ot Config
report Sl ot O f set Li st
pOal pha

aperiodic
report Sl ot O f set Li st
}

reportQuantity

H

none

cri-RI-PM-CQ

cri-R-i1l

cri-R-i1-CQ
pdsch- Bundl eSi zeFor CS

b,
cri-RI-CQ
cri-RSRP

ssb- 1 ndex- RSRP
cri-RI-LI-PM-CQ

report FreqConfi guration

cqi - For nat | ndi cat or

pm - For mat | ndi cat or

csi - Reporti ngBand
subbands3
subbands4
subbands5
subbands6
subbands?
subbands8
subbands9
subbands10
subbands11
subbands12
subbands13
subbands14
subbands15
subbands16
subbands17
subbands18

ServCel | | ndex
CSl - Resour ceConfigld,
CSl - Resour ceConfi gl d
CSl - Resour ceConfigld
CHO CE {
SEQUENCE {
CSl - ReportPeriodicit

196 ETSI TS 138 331 V15.4.0 (2019-04)
OPTI ONAL, -- Need S

OPTI ONAL, -- Need R

CPTI ONAL, -- Need R

yAndOf f set ,

SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF PUCCH CSl - Resour ce

SEQUENCE {
CSl - ReportPeriodicit

yAndOf f set,

SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF PUCCH CSl - Resour ce

SEQUENCE {
ENUVERATED {sl 5,

SEQUENCE (Sl ZE (1..
PO- PUSCH- Al phaSet I d

SEQUENCE {
SEQUENCE (S| ZE (1..maxNr

CHOI CE {
NULL,
NULL,
NULL,
SEQUENCE {
ENUVERATED {n2, n4}

NULL,
NULL,
NULL,
NULL

SEQUENCE {

ENUVERATED { wi debandCQ

ENUVERATED { wi debandPM

CHOI CE {
BI T STRING(SI ZE(3)),
BI T STRING(SI ZE(4)),
BI T STRI NG S| ZE(5)),
BI T STRI NG S| ZE(6)),
BI T STRING(SI ZE(7)),
BI T STRING(SI ZE(8)),
BI T STRING S| ZE(9)),
BI T STRI NG S| ZE(10))
BI T STRING( S| ZE(11))
BI T STRING( S| ZE(12))
BI T STRI NG S| ZE(13))
BI T STRI NG S| ZE(14))
BI T STRI NG S| ZE(15))
BI T STRI NG S| ZE(16))
BI T STRING( S| ZE(17))
BI T STRI NG S| ZE(18))

sl 10,
maxNr of UL- Al | ocations)) OF | NTEGER(O. . 32),

sl 20, sl 40, sl 80, sl 160, sl 320},

of UL- Al | ocations)) OF | NTEGER(O. . 32)

OPTI ONAL -- Need S
, SubbandCQ } OPTI ONAL, -- Need R
, subbandPM } OPTI ONAL, -- Need R

’
)
)
1
’
1
1
1

’
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subbands19- v1530 BI T STRI NG S| ZE(19))
} OPTI ONAL -- Need S
} OPTIONAL,  -- Need R
ti meRestricti onFor Channel Measur enment s ENUVERATED {confi gured, not Confi gured},
ti neRestrictionForlnterferenceMeasurenents ENUVERATED {confi gured, not Confi gured},
codebookConfi g CodebookConfi g OPTI ONAL, -- Need R
dummy ENUVERATED {n1, n2} OPTIONAL,  -- Need R
gr oupBasedBeanReporti ng CHO CE {
enabl ed NULL,
di sabl ed SEQUENCE {
nr of Report edRS ENUVERATED {nl1, n2, n3, n4} OPTI ONAL -- Need S
} }
cqgi - Tabl e ENUVERATED {t abl el, table2, table3, sparel} OPTIl ONAL, -- Need R
subbandSi ze ENUVERATED {val uel, val ue2},
non- PM - Port | ndi cati on SEQUENCE ( SI ZE (1.. maxNr of NZP- CSl - RS- Resour cesPer Confi g)) OF Portl ndexFor 8Ranks OPTI ONAL, -- Need R
[
sem Persi st ent OnPUSCH- v1530 SEQUENCE {
report Sl ot Confi g-v1530 ENUVERATED {sl 4, sl 8, sl 16}
} OPTI ONAL -- Need R
1]
}
CSl - Report PeriodicityAndOffset ::= CHO CE {
sl ot s4 | NTEGER(O. . 3),
sl ot s5 | NTECER(O. . 4),
sl ots8 | NTEGER(O. . 7),
sl ots10 | NTEGER(O. . 9),
sl ot s16 I NTEGER( 0. . 15) ,
sl ot s20 | NTEGER( 0. . 19),
sl ot s40 | NTEGER( 0. . 39),
sl ot s80 I NTEGER( 0. . 79) ,
sl ot s160 I NTECER(O. . 159),
sl ot s320 | NTEGER( 0. . 319)
}
PUCCH- CSI - Resource :: = SEQUENCE {
upl i nkBandwi dt hPart | d BWP- | d,
pucch- Resour ce PUCCH- Resour cel d
}
Port | ndexFor 8Ranks :: = CHO CE {
portl ndex8 SEQUENCE{
rank1-8 Port | ndex8 OPTIl ONAL, -- Need R
rank2- 8 SEQUENCE( SI ZE(2)) OF Portl ndex8 OPTI ONAL, -- Need R
rank3- 8 SEQUENCE( Sl ZE(3)) OF Port | ndex8 OPTI ONAL, -- Need R
rank4- 8 SEQUENCE( S| ZE(4)) OF Port | ndex8 OPTIONAL, -- Need R
rank5-8 SEQUENCE( SI ZE(5)) OF Portl ndex8 OPTI ONAL, -- Need R
rank6- 8 SEQUENCE( SI ZE(6)) OF Portl ndex8 OPTI ONAL, -- Need R
rank7-8 SEQUENCE( SI ZE(7)) OF Portl ndex8 OPTI ONAL, -- Need R
ranks- 8 SEQUENCE( S| ZE(8)) OF Port | ndex8 OPTI ONAL -- Need R
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I
portl ndex4 SEQUENCE{
rankl-4 Port | ndex4 OPTI ONAL, -- Need R
rank2-4 SEQUENCE( SI ZE(2)) OF Portl ndex4 OPTIl ONAL, -- Need R
rank3-4 SEQUENCE( SI ZE(3)) OF Portl ndex4 OPTI ONAL, -- Need R
rank4- 4 SEQUENCE( S| ZE(4)) OF Port | ndex4 OPTI ONAL -- Need R
I
port | ndex2 SEQUENCE{
rank1- 2 Port | ndex2 OPTI ONAL, -- Need R
rank2- 2 SEQUENCE( S| ZE(2)) OF Port | ndex2 OPTI ONAL -- Need R
I
port | ndexl NULL
}
Port | ndex8:: = I NTECER (0..7)
Port | ndex4: : = I NTEGER (0. .3)
Port | ndex2:: = I NTEGER (0..1)

-- TAG CSI - REPORTCONFI G- STOP
-- ASNLSTOP
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CSI-ReportConfig field descriptions

carrier

Indicates in which serving cell the CSI-ResourceConfig indicated below are to be found. If the field is absent, the resources are on the same serving cell as this report
configuration.

codebookConfig

Codebook configuration for Type-1 or Type-Il including codebook subset restriction.

cqi-Formatindicator

Indicates whether the UE shall report a single (wideband) or multiple (subband) CQI. (see TS 38.214 [19], clause 5.2.1.4).

cqi-Table

Which CQI table to use for CQI calculation (see TS 38.214 [19], clause 5.2.2.1).

csi-IM-ResourcesForinterference

CSI IM resources for interference measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier"”
above. The CSI-ResourceConfig indicated here contains only CSI-IM resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the CSI-
ResourceConfig indicated by resourcesForChannelMeasurement.

csi-ReportingBand

Indicates a contiguous or non-contiguous subset of subbands in the bandwidth part which CSI shall be reported for. Each bit in the bit-string represents one subband. The
right-most bit in the bit string represents the lowest subband in the BWP. The choice determines the number of subbands (subbands3 for 3 subbands, subbands4 for 4
subbands, and so on) (see TS 38.214 [19], clause 5.2.1.4). This field is absent if there are less than 24 PRBs (no sub band) and present otherwise, the number of sub bands
can be from 3 (24 PRBs, sub band size 8) to 18 (72 PRBs, sub band size 4).

dummy

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

groupBasedBeamReporting

Turning on/off group beam based reporting (see TS 38.214 [19], clause 5.2.1.4)

non-PMI-Portindication

Port indication for RI/CQI calculation. For each CSI-RS resource in the linked ResourceConfig for channel measurement, a port indication for each rank R, indicating which R
ports to use. Applicable only for non-PMI feedback (see TS 38.214 [19], clause 5.2.1.4.2).

The first entry in non-PMI-Portindication corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet
indicated in the first entry of nzp-CSI-RS-ResourceSetList of the CSI-ResourceConfig whose CSI-ResourceConfigld is indicated in a CSI-Measld together with the above CSI-
ReportConfigld; the second entry in non-PMI-Portindication corresponds to the NZP-CSI-RS-Resource indicated by the second entry in nzp-CSI-RS-Resources in the NZP-
CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig, and so on until the NZP-CSI-RS-Resource indicated by the
last entry in nzp-CSI-RS-Resources in the in the NZP-CSI-RS-ResourceSet indicated in the first entry of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig. Then
the next entry corresponds to the NZP-CSI-RS-Resource indicated by the first entry in nzp-CSI-RS-Resources in the NZP-CSI-RS-ResourceSet indicated in the second entry
of nzp-CSI-RS-ResourceSetList of the same CSI-ResourceConfig and so on.

nrofReportedRS

The number (N) of measured RS resources to be reported per report setting in a non-group-based report. N <= N_max, where N_max is either 2 or 4 depending on UE
capability.

(see TS 38.214 [19], clause 5.2.1.4) When the field is absent the UE applies the value 1

nzp-CSI-RS-ResourcesForinterference

NZP CSI RS resources for interference measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field
“"carrier" above. The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources. The bwp-Id in that CSI-ResourceConfig is the same value as the bwp-Id in the
CSI-ResourceConfig indicated by resourcesForChannelMeasurement.

pOalpha

Index of the pO-alpha set determining the power control for this CSI report transmission (see TS 38.214 [19], clause 6.2.1.2).

pdsch-BundleSizeForCSl

PRB bundling size to assume for CQI calculation when reportQuantity is CRI/RI/i1/CQI. If the field is absent, the UE assumes that no PRB bundling is applied (see TS 38.214
[19], clause 5.2.1.4.2).

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 200 ETSI TS 138 331 V15.4.0 (2019-04)

pmi-Formatindicator

Indicates whether the UE shall report a single (wideband) or multiple (subband) PMI. (see TS 38.214 [19], clause 5.2.1.4).

pucch-CSl-ResourcelList

Indicates which PUCCH resource to use for reporting on PUCCH.

reportConfigType

Time domain behavior of reporting configuration

reportFreqConfiguration

Reporting configuration in the frequency domain. (see TS 38.214 [19], clause 5.2.1.4).

reportQuantity

The CSI related quantities to report. Corresponds to L1 parameter '‘ReportQuantity’ (see TS 38.214 [19], clause 5.2.1).

reportSlotConfig

Periodicity and slot offset (see TS 38.214 [19], clause 5.2.1.4) .

reportSlotConfig-v1530

Extended value range for reportSlotConfig for semi-persistent CSI on PUSCH. If the field is present, the UE shall ignore the value provided in the legacy field
(semiPersistentOnPUSCH.reportSlotConfig).

reportSlotOffsetList

Timing offset Y for semi persistent reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-
TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot
offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so
on. The first report is transmitted in slot n+Y, second report in n+Y+P, where P is the configured periodicity.

Timing offset Y for aperiodic reporting using PUSCH. This field lists the allowed offset values. This list must have the same number of entries as the pusch-
TimeDomainAllocationList in PUSCH-Config. A particular value is indicated in DCI. The network indicates in the DCI field of the UL grant, which of the configured report slot
offsets the UE shall apply. The DCI value 0 corresponds to the first report slot offset in this list, the DCI value 1 corresponds to the second report slot offset in this list, and so
on (see TS 38.214 [19], clause 5.2.3).

resourcesForChannelMeasurement

Resources for channel measurement. csi-ResourceConfigld of a CSI-ResourceConfig included in the configuration of the serving cell indicated with the field "carrier" above.
The CSI-ResourceConfig indicated here contains only NZP-CSI-RS resources and/or SSB resources. This CSI-ReportConfig is associated with the DL BWP indicated by bwp-
Id in that CSI-ResourceConfig.

subbandSize

Indicates one out of two possible BWP-dependent values for the subband size as indicated in TS 38.214 [19], table 5.2.1.4-2 . If csi-ReportingBand is absent, the UE shall
ignore this field.

timeRestrictionForChannelMeasurements

Time domain measurement restriction for the channel (signal) measurements (see TS 38.214 [19], clause 5.2.1.1)

timeRestrictionForinterferenceMeasurements

Time domain measurement restriction for interference measurements (see TS 38.214 [19], clause 5.2.1.1)
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PortindexFor8Ranks field descriptions

portindex8

Port-Index configuration for up to rank 8. If present, the network configures port indexes for at least one of the ranks.
portindex4

Port-Index configuration for up to rank 4. If present, the network configures port indexes for at least one of the ranks.
portindex2

Port-Index configuration for up to rank 2. If present, the network configures port indexes for at least one of the ranks.
portindex1

Port-Index configuration for rank 1.

PUCCH-CSI-Resource field descriptions

pucch-Resource
PUCCH resource for the associated uplink BWP. Only PUCCH-Resource of format 2, 3 and 4 is supported. The actual PUCCH-Resource is configured in PUCCH-Config and
referred to by its ID.

- CSI-ReportConfigld
The |E CS-ReportConfigld is used to identify one CS-ReportConfig.

CSI-ReportConfigld information element

- ASNLSTART
- TAG CSl - REPORTCONFI Gl D- START

CSl -ReportConfigld :: = I NTEGER (0. . maxNr of CSI - Report Confi gur ati ons- 1)

- TAG CSl - REPORTCONFI Gl D- STOP
- ASNLSTOP
- CSI-ResourceConfig
The |E CSl-ResourceConfig defines a group of one or more NZP-CSl-RS-ResourceSet, CSl-1M-ResourceSet and/or CSl-SSB-Resour ceSet.

CSI-ResourceConfig information element

- ASNLSTART
- TAG CSI - RESOURCECONFI G- START
CSl - ResourceConfig :: = SEQUENCE {
csi - Resour ceConfigld CSl - Resour ceConfi gl d,
csi - RS- Resour ceSet Li st CHO CE {
nzp- CSl - RS- SSB SEQUENCE {
nzp- CSl - RS- Resour ceSet Li st SEQUENCE (Sl ZE (1.. maxNr of NZP- CSI - RS- Resour ceSet sPer Confi g)) OF NZP-CSl - RS- Resour ceSet | d
OPTI ONAL, -- Need R
csi - SSB- Resour ceSet Li st SEQUENCE (Sl ZE (1.. maxNr of CSl - SSB- Resour ceSet sPer Confi g)) OF CSl - SSB- Resour ceSet | d
OPTIONAL -- Need R
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H

csi -1 M Resour ceSet Li st SEQUENCE (SI ZE (1.. maxNrof CSI -1 M Resour ceSet sPerConfig)) O CSI-1M ResourceSetld
H
bwp-1d BWP- 1 d,
resour ceType ENUVERATED { aperiodic, sem Persistent, periodic },
}
-- TAG CSI - RESOURCECONFI G- STOP
- ASNLSTOP
CSI-ResourceConfig field descriptions
bwp-Id

The DL BWP which the CSI-RS associated with this CSI-ResourceConfig are located in (see TS 38.214 [19], clause 5.2.1.2

csi-ResourceConfigld

Used in CSI-ReportConfig to refer to an instance of CSI-ResourceConfig

csi-RS-ResourceSetList

Contains up to maxNrofNZP-CSI-RS-ResourceSetsPerConfig resource sets if ResourceConfigType is 'aperiodic' and 1 otherwise (see TS 38.214 [19], clause 5.2.1.2)
csi-SSB-ResourceSetList

List of SSB resources used for beam measurement and reporting in a resource set (see TS 38.214 [19], section FFS_Section)

resourceType

Time domain behavior of resource configuration (see TS 38.214 [19], clause 5.2.1.2). It does not apply to resources provided in the csi-SSB-ResourceSetList.

- CSI-ResourceConfigld
The |E CS-ResourceConfigld is used to identify a CSl-ResourceConfig.

CSI-ResourceConfigld information element

- ASNLSTART
- TAG CSl - RESOURCECONFI G D- START

CSl - ResourceConfigld :: = I NTEGER (0. . maxNr of CSI - Resour ceConf i gur ati ons- 1)

- TAG- CSI - RESOURCECONFI G D- STOP
- ASNLSTCP

- CSI-ResourcePeriodicityAndOffset
The |E CSl-ResourcePeriodicityAndOffset is used to configure a periodicity and a corresponding offset for periodic and semi-persistent CSI resources, and for periodic and

semi-persistent reporting on PUCCH. both, the periodicity and the offset are given in number of slots. The periodicity value slots4 corresponds to 4 slots, lotss correspondsto 5
dots, and so on.
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CSI-ResourcePeriodicityAndOffset information element

-- ASNLISTART

-- TAG CSI - RESOURCEPERI ODI CI TYANDOFFSET- START

CSl - Resour cePeri odi ci t yAndOf fset :: = CHO CE {
sl ots4 I NTEGER (0. .3),
sl ot s5 | NTEGER (0. .4),
sl ot s8 I NTEGER (0..7),
sl ot s10 | NTEGER (0..9),
sl ot s16 | NTEGER (0. .15),
sl ot s20 | NTEGER (0. .19),
sl ot s32 | NTEGER (0. .31),
sl ot 540 I NTEGER (0. . 39),
sl ot 564 I NTEGER (0. . 63),
sl ot s80 | NTEGER (0..79),
sl ot s160 | NTEGER (0. .159),
sl ot s320 I NTEGER (0. . 319),
sl ot s640 I NTEGER (0. .639)

}

-- TAG CSI - RESOCURCEPERI ODI CI TYANDOFFSET- STOP
-- ASNISTCOP

- CSI-RS-ResourceConfigMobility
The |E CS-RS-Resour ceConfigMobility is used to configure CSI-RS based RRM measurements.

CSI-RS-ResourceConfigMobility information element

-- ASNLISTART
-- TAG CSI - RS- RESOURCECONFI GVOBI LI TY- START
CSl - RS- Resour ceConfighobility ::= SEQUENCE {
subcarri er Spaci ng Subcarri er Spaci ng,
csi-RS-Cel | List-Mbility SEQUENCE (Sl ZE (1..maxNrof CSI-RS-Cel | sRRM)) OF CSI-RS-Cel | Mobility,
[
ref ServCel | | ndex-v1530 ServCel | | ndex OPTI ONAL -- Need S
11
}
CSI-RS-Cel | Mobility ::= SEQUENCE {
cellld PhysCel I 1d,
csi -rs- Measur ement BW SEQUENCE {
nr of PRBs ENUVERATED { si ze24, size48, size96, sizel92, size264},
start PRB | NTEGER( 0. . 2169)
I
density ENUVERATED {d1, d3} OPTI ONAL, -- Need R
csi-rs-ResourceList-Mbility SEQUENCE ( SI ZE (1. . maxNrof CSl - RS- Resour cesRRM) ) OF CSl - RS- Resource-Mbility
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}
CSl - RS- Resource-Mbility :: = SEQUENCE {
csi - RS- | ndex CSl - RS- | ndex,
sl ot Config CHO CE {
ms4 I NTEGER (0. . 31),
ms5 | NTEGER (0. . 39),
nms10 I NTEGER (0. .79),
ms20 I NTEGER (0. . 159),
ms40 I NTEGER (0. .319)
H
associ at edSSB SEQUENCE {
ssb- I ndex SSB- | ndex,
i sQuasi Col ocat ed BOOLEAN
} OPTI ONAL, -- Need R
frequencyDomai nAl | ocati on CHO CE {
rowl BIT STRING (S| ZE (4)),
row2 BIT STRING (Sl ZE (12))
},
first OFDMSynbol | nTi meDomai n | NTEGER (0. .13),
sequenceCener ati onConfig | NTEGER (0. .1023),
}
CSl-RS-Index ::= | NTEGER (0. . nmaxNr of CSI - RS- Resour cesRRM 1)

- TAG CSI - RS- RESOURCECONFI GMCBI LI TY- STOP
- ASNLSTCP

CSI-RS-CellMobility field descriptions

csi-rs-ResourcelList-Mobility

List of CSI-RS resources for mobility. The maximum number of CSI-RS resources that can be configured per frequency layer depends on the configuration of associatedSSB
(see TS 38.214 [19], clause 5.1.6.1.3).

density

Frequency domain density for the 1-port CSI-RS for L3 mobility Corresponds to L1 parameter 'Density’ (see FFS_Spec, section FFS_Section).

nrofPRBs

Allowed size of the measurement BW in PRBs Corresponds to L1 parameter 'CSI-RS-measurementBW-size' (see FFS_Spec, section FFS_Section).

startPRB

Starting PRB index of the measurement bandwidth Corresponds to L1 parameter 'CSI-RS-measurement-BW-start' (see FFS_Spec, section FFS_Section) FFS_Value: Upper
edge of value range unclear in RAN1.

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 205 ETSI TS 138 331 V15.4.0 (2019-04)

CSI-RS-ResourceConfigMobility field descriptions

csi-RS-CellList-Mobility

List of cells

refServCelllndex

Indicates the serving cell providing the timing reference for CSI-RS resources without associatedSSB. The field may be present only if there is at least one CSI-RS resource
configured without associatedSSB. In case there is at least one CSI-RS resource configured without associatedSSB and this field is absent, the UE shall use the timing of the
PCell. The CSI-RS resources and the serving cell indicated by refServCellindex for timing reference should be located in the same band.

subcarrierSpacing

Subcarrier spacing of CSI-RS. Only the values 15, 30 or 60 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable.

CSI-RS-Resource-Mobility field descriptions

associatedSSB

If this field is present, the UE may base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the cell indicated by the cellld in the CSI-RS-
CellMobility. In this case, the UE is not required to monitor that CSI-RS resource if the UE cannot detect the SS/PBCH block indicated by this associatedSSB and cellld. If this
field is absent, the UE shall base the timing of the CSI-RS resource indicated in CSI-RS-Resource-Mobility on the timing of the serving cell indicated by refServCellindex. In
this case, the UE is required to measure the CSI-RS resource even if SS/PBCH block(s) with cellld in the CSI-RS-CellMobility are not detected.

CSI-RS resources with and without associatedSSB may be configured in accordance with the rules in TS 38.214 [19], clause 5.1.6.1.3.

csi-RS-Index

CSI-RS resource index associated to the CSI-RS resource to be measured (and used for reporting).

firstOFDMSymbolinTimeDomain

Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS, see TS 38.211 [16], clause 7.4.1.5.3. Value 2
is supported only when DL-DMRS-typeA-pos equals 3.

frequencyDomainAllocation

Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3 including table 7.4.1.5.2-1. The number of bits that may be
set to one depend on the chosen row in that table. For the choice "other", the row can be determined from the parameters below and from the number of bits setto 1 in
frequencyDomainAllocation.

isQuasiColocated

The CSI-RS resource is either QCL'ed not QCL'ed with the associated SSB in spatial parameters (see TS 38.214 [19], clause 5.1.6.1.3.

sequenceGenerationConfig

Scrambling ID for CSI-RS (see TS 38.211 [16], clause 7.4.1.5.2).

slotConfig

Indicates the CSI-RS periodicity (in milliseconds) and for each periodicity the offset (in number of slots). When subcarrierSpacingCSI-RS is set to 15kHZ, the maximum offset
values for periodicities ms4/ms5/ms10/ms20/ms40 are 3/4/9/19/39 slots. When subcarrierSpacingCSI-RS is set to 30kHZ, the maximum offset values for periodicities
ms4/ms5/ms10/ms20/ms40 are 7/9/19/39/79 slots. When subcarrierSpacingCSI-RS is set to 60kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40
are 15/19/39/79/159 slots. When subcarrierSpacingCSI-RS is set 120kHZ, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 are 31/39/79/159/319 slots.

- CSI-RS-ResourceMapping
The |E CS-RS-ResourceMapping is used to configure the resource element mapping of a CSI-RS resource in time- and frequency domain.

CSI-RS-ResourceMapping information element

- ASNLSTART
- TAG CSl - RS- RESOURCENMAPPI NG- START

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 206 ETSI TS 138 331 V15.4.0 (2019-04)

CSl - RS- Resour ceMapping :: = SEQUENCE {
frequencyDomai nAl | ocati on CHO CE {
rowl BIT STRING (SI ZE (4)),
r ow2 BI T STRING (SI ZE (12)),
r owd BI T STRING (SI ZE (3)),
ot her BIT STRING (SI ZE (6))
H
nrof Ports ENUVERATED { p1, p2, p4, p8, pl2, pl6, p24, p32},
first OFDMSynbol | nTi meDomai n | NTEGER (0. .13),
first OFDVBynbol | nTi meDomai n2 I NTECER (2..12) OPTI ONAL, -- Need R
cdm Type ENUVERATED {noCDM fd- CDM2, cdmd- FD2- TD2, cdn8- FD2- TD4},
density CHO CE {
dot 5 ENUVERATED { evenPRBs, oddPRBs},
one NULL,
three NULL,
spare NULL
H
fregBand CSl - FrequencyCQccupat i on,
}
- TAG CSI - RS- RESOURCEMAPPI NG- STOP
- ASNLSTOP
CSI-RS-ResourceMapping field descriptions
cdm-Type
CDM type (see TS 38.214 [19], clause 5.2.2.3.1).
density

Density of CSI-RS resource measured in RE/port/PRB (see TS 38.211 [16], clause 7.4.1.5.3).

Values 0.5 (dot5), 1 (one) and 3 (three) are allowed for X=1, values 0.5 (dot5) and 1 (one) are allowed for X=2, 16, 24 and 32, value 1 (one) is allowed for X=4, 8, 12.

For density = 1/2, includes 1-bit indication for RB level comb offset indicating whether odd or even RBs are occupied by CSI-RS.

firstOFDMSymbolinTimeDomain2

Time domain allocation within a physical resource block. See TS 38.211 [16], clause 7.4.1.5.3.

firstOFDMSymbolinTimeDomain

Time domain allocation within a physical resource block. The field indicates the first OFDM symbol in the PRB used for CSI-RS. See TS 38.211 [16], clause 7.4.1.5.3. Value 2
is supported only when DL-DMRS-typeA-pos equals 3.

freqgBand

Wideband or partial band CSI-RS, (see TS 38.214 [19], clause 5.2.2.3.1)

frequencyDomainAllocation

Frequency domain allocation within a physical resource block in accordance with TS 38.211 [16], clause 7.4.1.5.3. The applicable row number in table 7.4.1.5.3-1 is
determined by the frequencyDomainAllocation for rows 1, 2 and 4, and for other rows by matching the values in the column Ports, Density and CDMtype in table 7.4.1.5.3-1
with the values of nrofPorts, cdm-Type and density below and, when more than one row has the 3 values matching, by selecting the row where the column (k bar, | bar) in table
7.4.1.5.3-1 has indexes for k ranging from 0 to 2*n-1 where n is the number of bits set to 1 in frequencyDomainAllocation.

nrofPorts

Number of ports (see TS 38.214 [19], clause 5.2.2.3.1)
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- CSI-SemiPersistentONnPUSCH-TriggerStateList

The CH-SemiPersistentONnPUSCH-Trigger StateList | E is used to configure the UE with list of trigger states for semi-persistent reporting of channel state information on L1.
Seeadlso TS38.214[19], clause 5.2.

CSI-SemiPersistentOnPUSCH-TriggerStateList information element

- ASNLSTART

- TAG CSI - SEM PERSI STENTONPUSCHTRI GCERSTATELI ST- START
CSl - Semi Per si st ent OnPUSCH- Tri gger StateLi st ::= SEQUENCE(SI ZE (1..maxNr O Semi Per si st ent PUSCH Tri ggers)) OF CSl - Semi Per si st ent OnPUSCH- Tri gger St at e
CSl - Sem Per si st ent OnPUSCH- Tri gger State :: = SEQUENCE {

associ at edReport Confi gl nfo CSl - Report Configld,

- TAG CSI - SEM PERSI STENTONPUSCHTRI GGERSTATELI ST- STOP
- ASNLSTOP

- CSI-SSB-ResourceSet
The |E CS-SSB-ResourceSet is used to configure one SS/PBCH block resource set which refers to SSYPBCH as indicated in ServingCell ConfigCommon.

CSI-SSB-ResourceSet information element

- ASNLSTART
- TAG CSI - SSB- RESOURCESET- START
CSl - SSB- Resour ceSet :: = SEQUENCE {
csi - SSB- Resour ceSet I d CSl - SSB- Resour ceSet | d,

csi - SSB- Resour celi st SEQUENCE (S| ZE(1.. maxNr of CS| - SSB- Resour cePer Set)) OF SSB- | ndex,

- TAG CSl - SSB- RESOURCESET- STOP
- ASNLSTOP

- CSI-SSB-ResourceSetld

The |lE CS-SB-ResourceSetld is used to identify one SSYPBCH block resource set.

CSI-SSB-Resourceld information element

- ASNLSTART
- TAG- CSl - SSB- RESOURCESET! D- START

CSl - SSB- ResourceSet 1 d :: = I NTEGER (0. .nmaxNrof CSI - SSB- Resour ceSet s- 1)
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-- TAG CSl - SSB- RESOURCESETI D- STOP

-- ASNLSTOP

- DedicatedNAS-Message

The |E DedicatedNAS-Message is used to transfer UE specific NAS layer information between the 5GC CN and the UE. The RRC layer is transparent for thisinformation.

DedicatedNAS-Message information element

-- ASNLISTART
- - TAG DEDI CATED- NAS- MESSAGE- START

Dedi cat edNAS- Message :: = OCTET STRI NG

-- TAG DEDI CATED- NAS- MESSAGE- STOP
-- ASNLISTOP

- DMRS-DownlinkConfig
The |IE DMRS-DownlinkConfig is used to configure downlink demodulation reference signals for PDSCH.

DMRS-DownlinkConfig information element

-- ASNLISTART

- - TAG DVRS- DOMNLI NKCONFI G- START

DVRS- Downl i nkConfig ::= SEQUENCE {
dnrs- Type ENUVERATED {t ype2} OPTI ONAL, -- Need S
dnr s- Addi ti onal Posi tion ENUVERATED {posO, posl, pos3} OPTI ONAL, -- Need S
maxLengt h ENUVERATED {I en2} OPTIONAL, -- Need S
scranbl i ngl DO | NTEGER (0. .65535) OPTI ONAL, -- Need S
scranbl i ngl D1 | NTEGER (0. .65535) OPTI ONAL, -- Need S

M

phaseTr acki ngRS Set upRel ease { PTRS-Downl i nkConfig } OPTI ONAL, -- Need

}

- - TAG DVRS- DOMNLI NKCONFI G- STOP
-- ASNISTOP
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DMRS-DownlinkConfig field descriptions

dmrs-AdditionalPosition

Position for additional DM-RS in DL, see Tables 7.4.1.1.2-3 and 7.4.1.1.2-4 in TS 38.211 [16]. If the field is absent, the UE applies the value pos2. See also clause 7.4.1.1.2 for
additional constraints on how the network may set this field depending on the setting of other fields.

dmrs-Type

Selection of the DMRS type to be used for DL (see TS 38.211 [16], clause 7.4.1.1.1). If the field is absent, the UE uses DMRS type 1.

maxLength

The maximum number of OFDM symbols for DL front loaded DMRS. 'lenl' corresponds to value 1. 'len2 corresponds to value 2. If the field is absent, the UE applies value
lenl. If set to len2, the UE determines the actual number of DM-RS symbols by the associated DCI. (see TS 38.214 [19], clause 7.4.1.1.2)

phaseTrackingRS

Configures downlink PTRS. If absent or released, the UE assumes that downlink PTRS are not present. See TS 38.214 [19] clause 5.1.6.3

scramblingIDO

DL DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.1.1). When the field is absent the UE applies the value Physical cell ID (physCellld) configured for this
serving cell."

scramblingID1

DL DMRS scrambling initialization (see TS 38.211 [16], clause 7.4.1.1.1). When the field is absent the UE applies the value (physCellld) configured for this serving cell.

- DMRS-UplinkConfig
The |IE DMRS-UplinkConfig is used to configure uplink demodulation reference signals for PUSCH.

DMRS-UplinkConfig information element

-- TAG DVRS- UPLI NKCONFI G- STCP
- ASNLSTCP
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- ASNLSTART
- TAG DVRS- UPLI NKCONFI G- START
DVRS- Upl i nkConfig ::= SEQUENCE {
dnr s- Type ENUVERATED {t ype2} OPTIONAL, -- Need S
dnr s- Addi ti onal Posi tion ENUVERATED {posO, posl, pos3} OPTI ONAL, -- Need S
phaseTr acki ngRS Set upRel ease { PTRS- Upl i nkConfig } OPTI ONAL, -- Need M
maxLengt h ENUVERATED {| en2} OPTI ONAL, -- Need S
t ransf or nPr ecodi ngbhi sabl ed SEQUENCE {
scranbl i ngl DO | NTEGER (0. .65535) OPTI ONAL, Need S
scranbl i ngl D1 | NTEGER (0. .65535) OPTI ONAL, Need S
y OPTI ONAL, Need R
transf or nPr ecodi ngEnabl ed SEQUENCE {
nPUSCH- | dentity | NTEGER( 0. . 1007) OPTI ONAL, Need S
sequenceG oupHoppi ng ENUVERATED {di sabl ed} OPTI ONAL, Need S
sequenceHoppi ng ENUVERATED { enabl ed} OPTI ONAL, Need S
o OPTI ONAL, Need R
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DMRS-UplinkConfig field descriptions

dmrs-AdditionalPosition

Position for additional DM-RS in UL (see TS 38.211 [16], clause 6.4.1.1.3). If the field is absent, the UE applies the value pos2. See also clause 6.4.1.1.3 for additional
constraints on how the network may set this field depending on the setting of other fields.

dmrs-Type

Selection of the DMRS type to be used for UL (see TS 38.211 [16], clause 6.4.1.1.3) If the field is absent, the UE uses DMRS type 1.

maxLength

The maximum number of OFDM symbols for UL front loaded DMRS. 'len1' corresponds to value 1. 'len2 corresponds to value 2. If the field is absent, the UE applies value
lenl. If set to len2, the UE determines the actual number of DM-RS symbols by the associated DCI. (see TS 38.214 [19], clause 6.4.1.1.3)

nPUSCH-Identity

Parameter: N_IDNPUSCH) for DFT-s-OFDM DMRS. If the value is absent or released, the UE uses the Physical cell ID. Corresponds to L1 parameter 'nPUSCH-Identity-
Transform precoding’ (see TS 38.211 [16])

phaseTrackingRS

Configures uplink PTRS (see TS 38.211 [16])

scramblingIDO

UL DMRS scrambling initialization for CP-OFDM (see TS 38.211 [16], clause 6.4.1.1.1.1) When the field is absent the UE applies the value Physical cell ID (physCellid)
scramblingID1

UL DMRS scrambling initialization for CP-OFDM. (see TS 38.211 [16], clause 6.4.1.1.1.1) When the field is absent the UE applies the value Physical cell ID (physCellid)
sequenceGroupHopping

For DMRS transmission with transform precoder the NW may configure sequence-group hopping by the cell-specific parameter groupHoppingEnabledTransformPrecoding in
PUSCH-ConfigCommon. In this case, the NW may include this UE specific field to disable sequence group hopping, i.e., to override the configuration in PUSCH-
ConfigCommon (see TS 38.211 [16])

sequenceHopping

Determines if sequence hopping is enabled for DMRS transmission with transform precoder. If the field is absent, the UE considers sequence hopping to be disabled.
Corresponds to L1 parameter 'Sequence-hopping-enabled-Transform-precoding’ (see TS 38.211 [16], clause 6.4.1.1.1.2).

transformPrecodingDisabled

DMRS related parameters for Cyclic Prefix OFDM

transformPrecodingEnabled

DMRS related parameters for DFT-s-OFDM (Transform Precoding)

- DownlinkConfigCommon
The |E DownlinkConfigCommon provides common downlink parameters of a cell.

DownlinkConfigCommon information element

- ASNLSTART
- TAG DOWALI NK- CONFI G COMMON- START
Downl i nkConfi gCommon : : = SEQUENCE {
frequencyl nf oDL Frequencyl nf oDL OPTI ONAL, -- Cond | nterFregHOANdSer vCel | Add
i nitial Dowmnl i nkBWP BWP- Downl i nkCommmon OPTI ONAL, -- Cond ServCel | Add
}

-- TAG DOMNLI NK- CONFI G- COMMON- STOP
-- ASN1STOP
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DownlinkConfigCommon field descriptions

frequencylInfoDL

Basic parameters of a downlink carrier and transmission thereon

initialDownlinkBWP

The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG) and SCell.The network configures the locationAndBandwidth so that the initial downlink BWP
contains the entire CORESET#0 of this serving cell in the frequency domain.

Conditional Presence Explanation
InterFreqHOANdServCellAdd This field is mandatory present for inter-frequency handover, and upon serving cell (PSCell/SCell) addition. Otherwise, the field is
optionally present, Need M.
ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

- DownlinkConfigCommonSIB
The |E DownlinkConfigCommonSI B provides common downlink parameters of a cell.

DownlinkConfigCommonSIB information element

- ASNLSTART
- TAG DOMALI NK- CONFI G COMMON- SI B- START
Downl i nkConfi gCommonSI B : : = SEQUENCE {
frequencyl nf oDL Frequencyl nf oDL- SI B,
initial Downl i nkBWP BWP- Downl i nkCommon,
bcch- Confi g BCCH- Confi g,
pcch-Config PCCH- Confi g,
}
BCCH Config ::= SEQUENCE {
nodi fi cati onPeri odCoef f ENUVERATED {n2, n4, n8, nl6},
}
PCCH Config ::= SEQUENCE {
def aul t Pagi ngCycl e Pagi ngCycl e,
nAndPagi ngFr ame f set CHO CE {
oneT NULL,
hal f T I NTEGER (0. .1),
quarterT | NTEGER (0. .3),
oneEi ght hT | NTEGER (0..7),
oneSi xt eent hT I NTECER (0. . 15)
I
ns ENUVERATED {four, two, one},

first PDCCH Moni tori ngQccasi onOf PO CHO CE {
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sCS15KHZoneT SEQUENCE (Sl ZE (1..nmaxPO per PF)) OF | NTEGER (0. .139),
sCS30KHZoneT- SCS15KHZhal f T SEQUENCE (Sl ZE (1..nmaxPO per PF)) OF | NTEGER (0. .279),
sCS60KHZoneT- SCS30KHZhal f T- SCS15KHZquart er T SEQUENCE (Sl ZE (1..nmaxPO per PF)) OF | NTEGER (0. .559),
sCS120KHZoneT- SCS60KHZhal f T- SCS30KHZquar t er T- SCS15KHZoneEi ght hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .1119),
sCS120KHZhal f T- SCS60KHZquar t er T- SCS30KHZoneEi ght hT- SCS15KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .2239),
sCS120KHZquar t er T- SCS60KHZoneEi ght hT- SCS30KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (0. .4479),
sCS120KHZoneEi ght hT- SCS60KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (0. .8959),
sCS120KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0..17919)

} OPTI ONAL, -- Need R

- TAG DOMNLI NK- CONFI G- COVMMON- S| B- STOP
- ASNLSTCP

DownlinkConfigCommonSIB field descriptions

frequencyinfoDL-SIB

Basic parameters of a downlink carrier and transmission thereon

initialDownlinkBWP

The initial downlink BWP configuration for a SpCell (PCell of MCG or SCG). The network configures the locationAndBandwidth so that the initial downlink BWP contains the
entire CORESET#0 of this serving cell in the frequency domain. The locationAndBandwidth is applicable after reception of Msg4 (FFS how to capture this more precisely).
bcch-Config

The modification period related configuration.

pcch-Config

The paging related configuration.

BCCH-Config field descriptions

modificationPeriodCoeff
Actual modification period, expressed in humber of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, and so
on.
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PCCH-Config field descriptions

defaultPagingCycle

Default paging cycle, used to derive 'T'in TS 38.304 [20]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.
firstPDCCH-MonitoringOccasionOfPO

Points out the first PDCCH monitoring occasion for paging of each PO of the PF, see TS 38.304 [20].

nAndPagingFrameOffset

Used to derive the number of total paging frames in T (corresponding to parameter N in TS 38.304 [20]) and paging frame offset (corresponding to parameter PF_offset in TS
38.304 [20]). A value of oneSixteenthT corresponds to T/ 16, a value of oneEighthT corresponds to T / 8, and so on.

If pagingSearchSpace is set to zero and if RMSI multiplexing pattern is 2 or 3 (as specified in TS 38.213 [13]):

- for ssh-periodicityServingCell of 5 or 10ms, N can be set to one of {oneT, halfT, quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 20ms, N can be set to one of {halfT, quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 40ms, N can be set to one of {quarterT, oneEighthT, oneSixteenthT}

- for ssh-periodicityServingCell of 80ms, N can be set to one of {oneEighthT, oneSixteenthT}

- for ssbh-periodicityServingCell of 160ms, N can be set to 'oneSixteenthT

If pagingSearchSpace is set to zero and if RMSI multiplexing pattern is 1 (as specified in TS 38.213 [13]), N can be set to one of {halfT, quarterT, oneEighthT, oneSixteenthT}
If pagingSearchSpace is not set to zero, N can be configured to one of {oneT, halfT, quarterT, oneEighthT, oneSixteenthT}

ns

Number of paging occasions per paging frame

- DownlinkPreemption
The |E DownlinkPreemption is used to configure the UE to monitor PDCCH for the INT-RNTI (interruption).

DownlinkPreemption information element

- ASNLSTART
- TAG DOWNLI NKPREEMPTI ON- START
Downl i nkPreenption ::= SEQUENCE {
i nt - RNTI RNTI - Val ue,
ti meFr equency Set ENUVERATED {set 0, setl1},
dci - Payl oadSi ze | NTEGER (0. . nmax| NT- DCl - Payl oadSi ze) ,
i nt-ConfigurationPer ServingCel | SEQUENCE (Sl ZE (1.. maxNrof ServingCel | s)) OF | NT-Confi gurationPer ServingCel |,
}
I NT- Conf i gur ati onPer ServingCel | ::= SEQUENCE {
servingCel | I d ServCel | | ndex,
posi tionl nDCl I NTEGER (0. . nmax| NT- DCl - Payl oadSi ze- 1)
}

- TAG DOWNLI NKPREEMPTI ON- STOP
- ASNLSTCP
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DownlinkPreemption field descriptions

dci-PayloadSize

Total length of the DCI payload scrambled with INT-RNTI (see TS 38.213 [13], clause 11.2)

int-ConfigurationPerServingCell

Indicates (per serving cell) the position of the 14 bit INT values inside the DCI payload (see TS 38.213 [13], clause 11.2)

int-RNTI

RNTI used for indication pre-emption in DL (see TS 38.213 [13], clause 10)

timeFrequencySet

Set selection for DL-preemption indication (see TS 38.213 [13], clause 11.2) The set determines how the UE interprets the DL preemption DCI payload.

INT-ConfigurationPerServingCell field descriptions

positionInDCI
Starting position (in number of bit) of the 14 bit INT value applicable for this serving cell (servingCellld) within the DCI payload (see TS 38.213 [13], clause 11.2). Must be
multiples of 14 (bit).

- DRB-Identity
The |E DRB-Identity is used to identify a DRB used by a UE.

DRB-Identity information elements

- ASNLSTART
- TAG DRB- | DENTI TY- START

DRB-ldentity ::= I NTEGER (1..32)

- TAG DRB- | DENTI TY- STCP
- ASNLSTCP

- DRX-Config
The |IE DRX-Config is used to configure DRX related parameters.

DRX-Config information element

- ASNLSTART
- TAG DRX- CONFI G START
DRX- Config ::= SEQUENCE {
dr x-onDur ati onTi mer CHO CE {

subM | | i Seconds | NTEGER (1..31),

m | |i Seconds ENUMERATED {
msl, nms2, nms3, ns4, ns5, ns6, ns8, nsl0, ns20, ns30, ns40, ns50, ns60,
nms80, nms100, nms200, ns300, ns400, ns500, nE600, NE800, NE1000, NB1200,
nms1600, spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel }
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drx-InactivityTimer ENUMERATED {
ms0, nmsl, ns2, ms3, ns4, ns5, ns6, ns8, nsl1l0, ns20, ns30, ns40, N850, 860, nB80,
nms100, ns200, ns300, ns500, ns750, ns1280, n81920, ns2560, spare9, spares,
spare7, spare6, spareb, spared, spare3, spare2, sparel},

dr x- HARQ- RTT- Ti mer DL I NTEGER (0. .56),
dr x- HARQ- RTT- Ti ner UL | NTECER (0. .56),
dr x- Ret ransm ssi onTi mer DL ENUMERATED {

sl 0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl 128,
sl 160, sl 320, sparelb5, spareld, sparel3, sparel2, sparell, sparelO, spare9,
spare8, spare7, spare6, spare5, spared4, spare3, spare2, sparel},

dr x- Ret ransm ssi onTi mer UL ENUMERATED {
sl 0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl 128,
sl 160, sl 320, sparel5, spareld, sparel3, sparel2, sparell, sparelO, spare9,
spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel },

dr x- LongCycl eStart Of f set CHO CE {
ns10 | NTEGER(O. . 9),
ns20 | NTEGER( 0. . 19),
nms32 | NTEGER( 0. . 31),
ns40 | NTEGER( 0. . 39),
nms60 | NTEGER( 0. . 59),
ns64 | NTEGER( 0. . 63),
ns70 | NTEGER( 0. . 69),
ns80 I NTEGER( 0. . 79),
ns128 | NTEGER( 0. . 127),
160 | NTEGER( 0. . 159),
ns256 | NTEGER( 0. . 255) ,
320 | NTEGER( 0. . 319),
512 | NTEGER( 0. . 511),
640 | NTECER( 0. . 639),
ns1024 | NTECER( 0. . 1023),
1280 | NTEGER( 0. . 1279),
2048 | NTEGER( 0. . 2047) ,
2560 | NTECER( 0. . 2559) ,
5120 | NTEGER( 0. . 5119),
10240 | NTEGER( 0. . 10239)

b

short DRX SEQUENCE {
dr x- Short Cycl e ENUVERATED  {

ms2, nms3, ns4, nms5, nms6, nms7, ne8, nsl0, nmsl4, nmsl6, nms20, ns30, ns32,
ms35, nms40, ns64, ns80, ns128, 8160, nMs256, nN8320, nN8512, NBE640, Sspare9,
spare8, spare7, spare6, spareb5, spare4, spare3, spare2, sparel },
dr x- Short Cycl eTi mer I NTEGER (1..16)
} OPTI ONAL, -- Need R
dr x-Sl ot O f set I NTEGER (0. .31)

}

-- TAG DRX- CONFI G- STCP
-- ASNISTOP
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DRX-Config field descriptions

drx-HARQ-RTT-TimerDL

Value in number of symbols of the BWP where the transport block was received.

drx-HARQ-RTT-TimerUL

Value in number of symbols of the BWP where the transport block was transmitted.

drx-InactivityTimer

Value in multiple integers of 1ms. ms0 corresponds to 0, ms1 corresponds to 1ms, ms2 corresponds to 2ms, and so on.

drx-LongCycleStartOffset

drx-LongCycle in ms and drx-StartOffset in multiples of 1ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.
drx-onDurationTimer

Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, ms1 corresponds to 1ms, ms2 corresponds to 2ms, and so on.
drx-RetransmissionTimerDL

Value in number of slot lengths of the BWP where the transport block was received. sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sI2 corresponds to 2 slots, and so on.
drx-RetransmissionTimerUL

Value in number of slot lengths of the BWP where the transport block was transmitted. slO corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so
on.

drx-ShortCycleTimer

Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

drx-ShortCycle

Value in ms. msl corresponds to 1ms, ms2 corresponds to 2ms, and so on.

drx-SlotOffset

Value in 1/32 ms. Value 0 corresponds to Oms, value 1 corresponds to 1/32ms, value 2 corresponds to 2/32ms, and so on.

- FilterCoefficient
The | E Filter Coefficient specifies the measurement filtering coefficient. Value fcO corresponds to k = 0, fc1 corresponds to k = 1, and so on.

FilterCoefficient information element

- ASNLSTART
- TAG FI LTERCOEFFI Cl ENT- START

FilterCoefficient ::= ENUVERATED { fcO, fcl, fc2, fc3, fc4, fc5, fc6, fc7, fc8, fc9, fcll, fcl3, fcl5, fcl7, fcl9, sparel, ...}

- TAG FI LTERCOEFFI Cl ENT- STOP
- ASNLSTOP

Editor's Note: Val ues should be checked.

- FregBandIndicatorNR
The |E FregBandindicatorNR is used to convey an NR frequency band number as defined in TS 38.101 [15].
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FregBandIndicatorNR information element

- ASNLSTART
- TAG FREQBANDI NDI CATCRNR- START

FreqgBandl ndi catorNR : : = | NTEGER (1..1024)

- TAG FREQBANDI NDI CATORNR- STOP
- ASNLSTOP

- FrequencyinfoDL

The |E FrequencylnfoDL provides basic parameters of a downlink carrier and transmission thereon.

FrequencylInfoDL information element

- ASNLSTART
- TAG FREQUENCY- | NFO- DL- START
Frequencyl nfoDL ::= SEQUENCE {
absol ut eFr equencySSB ARFCN- Val ueNR OPTI ONAL, -- Cond SpCel | Add
frequencyBandLi st Mul ti FrequencyBandLi st NR,
absol ut eFr equencyPoi nt A ARFCN- Val ueNR,
scs-SpecificCarrierlist SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
}

- TAG FREQUENCY- | NFO- DL- STCP
- ASNLSTOP

FrequencylInfoDL field descriptions

absoluteFrequencyPointA

Absolute frequency position of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A (see TS 38.211 [16], clause 4.4.4.2). Note that the
lower edge of the actual carrier is not defined by this field but rather in the scs-SpecificCarrierList.

absoluteFrequencySSB

Frequency of the SSB to be used for this serving cell. SSB related parameters (e.g. SSB index) provided for a serving cell refer to this SSB frequency unless mentioned
otherwise. The cell-defining SSB of the PCell is always on the sync raster. Frequencies are considered to be on the sync raster if they are also identifiable with a GSCN value
(see TS 38.101 [15]). If the field is absent, the SSB related parameters should be absent, e.g. ssb-PositionsInBurst, ssh-periodicityServingCell and subcarrierSpacing in
ServingCellConfigCommon IE. If the field is absent, the UE obtains timing reference from the SpCell. This is only supported in case the Scell is in the same frequency band as
the SpCell.

frequencyBandList

List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).
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Conditional Presence Explanation
SpCellAdd The field is mandatory present if this FrequencyInfoDL is for SpCell. Otherwise the field is optionally present, Need S.

- FrequencylinfoDL-SIB
The |E FrequencylnfoDL-S B provides basic parameters of a downlink carrier and transmission thereon.

FrequencyInfoDL-SIB information element

- ASNLSTART
- TAG FREQUENCY- | NFO- DL- SI B- START
Frequencyl nfoDL-SIB :: = SEQUENCE {
frequencyBandLi st Mul ti FrequencyBandLi st NR- S| B,
of f set ToPoi nt A I NTEGER (0..2199),
scs-SpecificCarrierlist SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS- SpecificCarrier
}

- TAG FREQUENCY- | NFO- DL- SI B- STOP
- ASNLSTCP

FrequencyInfoDL-SIB field descriptions

offsetToPointA

Represents the offset to Point A as defined in TS 38.211 [16], clause 4.4.4.2.

frequencyBandList

List of one or multiple frequency bands to which this carrier(s) belongs.

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).

- FrequencylnfoUL
The |E FrequencylnfoUL provides basic parameters of an uplink carrier and transmission thereon.

FrequencylInfoUL information element

- ASNLSTART
- TAG FREQUENCY- | NFO- UL- START
Frequencyl nfoUL ::= SEQUENCE {

frequencyBandLi st Mul ti FrequencyBandLi st NR OPTI ONAL, -- Cond FDD- O SUL
absol ut eFr equencyPoi nt A ARFCN- Val ueNR OPTI ONAL, -- Cond FDD- Or SUL
scs-SpecificCarrierlList SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
addi ti onal Spect runEm ssi on Addi ti onal Spect runtEm ssi on OPTIl ONAL, -- Need S
p- Max P- Max OPTI ONAL, -- Need S

frequencyshi ft 7p5khz ENUVERATED {t rue} OPTI ONAL, -- Cond FDD- Or SUL- Opti onal
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}

- TAG FREQUENCY- | NFO- UL- STOP
- ASNLSTOP

FrequencylInfoUL field descriptions

absoluteFrequencyPointA

Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

additionalSpectrumEmission

The additional spectrum emission requirements to be applied by the UE on this uplink. If the field is absent, the UE applies the value FFS_RAN4. (see FFS_section, section
FFS_Section)

frequencyBandList

List containing only one frequency band to which this carrier(s) belongs. Multiple values are not supported.

frequencyShift7p5khz

Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

p-Max

Maximum transmit power allowed in this serving cell. The maximum transmit power that the UE may use on this serving cell may be additionally limited by p-NR-FR1
(configured for the cell group) and by p-UE-FR1 (configured total for all serving cells operating on FR1). If absent, the UE applies the maximum power according to TS 38.101
[15]. Value in dBm.

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A. The network configures a scs-SpecificCarrier at least for each numerology
(SCS) that is used e.g. in a BWP (see TS 38.211 [16], clause 5.3).

Conditional Presence Explanation
FDD-OrSUL The field is mandatory present if this FrequencylnfoUL is for the paired UL for a DL (defined in a FrequencylnfoDL) or if this
FrequencylnfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencylnfoUL is for an unpaired UL
(TDD).
FDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencylnfoUL is for the paired UL for a DL (defined in a FrequencylnfoDL)
or if this FrequencylnfoUL is for a supplementary uplink (SUL). It is absent otherwise.

- FrequencylInfoUL-SIB
The |E FrequencylnfoUL-SI B provides basic parameters of an uplink carrier and transmission thereon.

FrequencyInfoUL-SIB information element

- ASNLSTART
- TAG FREQUENCY- | NFO- UL- Sl B- START
Frequencyl nfoUL-SIB :: = SEQUENCE {
frequencyBandLi st Mul ti FrequencyBandLi st NR- SI B OPTI ONAL, -- Cond FDD- O SUL
absol ut eFr equencyPoi nt A ARFCN- Val ueNR OPTI ONAL, -- Cond FDD- O SUL
scs-SpecificCarrierlList SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS-SpecificCarrier,
p- Max P- Max OPTI ONAL, -- Need S
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frequencyShi ft 7p5khz ENUVERATED {true} OPTI ONAL, -- Cond FDD- Or SUL- Opti onal

- TAG FREQUENCY- | NFO- UL- SI B- STOP
- ASNLSTCP

FrequencyInfoUL-SIB field descriptions

absoluteFrequencyPointA

Absolute frequency of the reference resource block (Common RB 0). Its lowest subcarrier is also known as Point A. Note that the lower edge of the actual carrier is not defined
by this field but rather in the scs-SpecificCarrierList (see TS 38.211 [16], clause 4.4.4.2).

frequencyBandList

Provides the frequency band indicator and a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101 [15], table 6.2.3-1. The UE shall apply the
first listed band which it supports in the frequencyBandList field.

frequencyShift7p5khz

Enable the NR UL transmission with a 7.5KHz shift to the LTE raster. If the field is absent, the frequency shift is disabled.

p-Max

Value in dBm applicable for the cell. If absent the UE applies the maximum power according to TS 38.101 [15].

scs-SpecificCarrierList

A set of carriers for different subcarrier spacings (numerologies). Defined in relation to Point A (see TS 38.211 [16], clause 5.3).

Conditional Presence Explanation
FDD-OrSuUL The field is mandatory present if this FrequencylnfoUL is for the paired UL for a DL (defined in a FrequencylnfoDL) or if this
FrequencylnfoUL is for a supplementary uplink (SUL). It is absent otherwise (if this FrequencylnfoUL is for an unpaired UL
(TDD).
FDD-OrSUL-Optional The field is optionally present, Need R, if this FrequencyInfoUL is for the paired UL for a DL (defined in a FrequencylnfoDL)
or if this FrequencylnfoUL is for a supplementary uplink (SUL). It is absent otherwise.

- Hysteresis
The |E Hysteresis is a parameter used within the entry and leave condition of an event triggered reporting condition. The actua valueisfield value * 0.5 dB.
Hysteresis information element
- ASNISTART

Hysteresis ::= I NTEGER (0. . 30)

- ASNLSTOP
Editor's Note: Va ues should be checked.
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— I-RNTI-Value
The |-RNTI-Value |E is used to identify the suspended UE context of a UE in RRC_INACTIVE.

I-RNTI-Value information element

- ASNLSTART
- TAG- | - RNTI - VALUE- START

I -RNTI-Val ue ::= BI T STRI NG (Sl ZE( 40))

- TAG | - RNTI - VALUE- STCP
- ASNLSTOP

- LocationMeasurementinfo

The | E LocationMeasurementlnfo defines the information sent by the UE to the network to assist with the configuration of measurement gaps for location related measurements.

- ASNLSTART

- TAG LOCATI ON- MEASUREMENT- | NFO- START
Locat i onMeasurenentInfo ::= CHO CE {

eutra- RSTD EUTRA- RSTD- | nf oLi st
}
EUTRA- RSTD- | nf oLi st ::= SEQUENCE (Sl ZE (1..naxl nt er RAT- RSTD- Freq)) OF EUTRA- RSTD-Info
EUTRA- RSTD- I nfo :: = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,

measPRS- O f set | NTEGER (0. .39),

- TAG LOCATI ON- MEASUREMENT- | NFO- STCP
- ASNLSTCP
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LocationMeasurementinfo field descriptions

carrierFreq

The EARFCN value of the carrier received from upper layers for which the UE needs to perform the inter-RAT RSTD measurements.

measPRS-Offset

Indicates the requested gap offset for performing RSTD measurements towards E-UTRA. It is the smallest subframe offset from the beginning of subframe 0 of SFN=0 of the
serving cell of the requested gap for measuring PRS positioning occasions in the carrier frequency carrierFreq for which the UE needs to perform the inter-RAT RSTD
measurements. The PRS positioning occasion information is received from upper layers. The value of measPRS-Offset is obtained by mapping the starting subframe of the
PRS positioning occasion in the measured cell onto the corresponding subframe in the serving cell and is calculated as the serving cell's number of subframes from SFN=0
mod 40.

The UE shall take into account any additional time required by the UE to start PRS measurements on the other carrier when it does this mapping for determining the
measPRS-Offset.

NOTE: Figure 6.2.2-1 in TS 36.331[10] illustrates the measPRS-Offset field.

- LogicalChannelConfig
The | E Logical Channel Config is used to configure the logical channel parameters.

LogicalChannelConfig information element

-- ASNLISTART
-- TAG LOG CAL- CHANNEL- CONFI G- START
Logi cal Channel Config ::= SEQUENCE {
ul - Speci fi cParaneters SEQUENCE {
priority | NTEGER (1..16),
prioritisedBitRate ENUVERATED { kBpsO, kBps8, kBps16, kBps32, kBps64, kBps128, kBps256, kBps512,
kBps1024, kBps2048, kBps4096, kBps8192, kBps16384, kBps32768, kBps65536, infinity},
bucket Si zeDur ati on ENUVERATED {ns5, ns10, ns20, ns50, ns100, ns150, n8300, n8500, n®1000,
spare7, spare6, spare5, spare4, spare3, spare2, sparel},
al | onedSer vi ngCel | s SEQUENCE (Sl ZE (1.. maxNrof ServingCel | s-1)) OF ServCel | | ndex OPTIl ONAL, -- PDCP- CADupl i cati on
al | owedSCs- Li st SEQUENCE (Sl ZE (1..maxSCSs)) OF Subcarri er Spaci ng OPTI ONAL, -- Need R
maxPUSCH- Dur at i on ENUVERATED { ns0p02, ns0p04, ns0p0625, ns0pl25, ns0p25, ns0p5, spare2, sparel }
OPTI ONAL, -- Need R
confi guredG ant TypelAl | oned ENUVERATED {true} OPTI ONAL, -- Need R
| ogi cal Channel G oup I NTEGER (0. .nmaxLCG | D) OPTI ONAL, -- Need R
schedul i ngRequest | D Schedul i ngRequest | d OPTI ONAL, -- Need R
| ogi cal Channel SR- Mask BOOLEAN,
| ogi cal Channel SR-Del ayTi mer Appl i ed BOOLEAN,
bi t Rat eQuer yPr ohi bi t Ti ner ENUVERATED { sO, sOdot4, sOdot8, sldot6, s3, s6, sl12,s30} OPTI ONAL -- Need R
} OPTI ONAL, -- Cond UL

}

-- TAG LOGQ CAL- CHANNEL- CONFI G- STOP
-- ASNLISTORP
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LogicalChannelConfig field descriptions

allowedSCS-List

If present, UL MAC SDUs from this logical channel can only be mapped to the indicated nhumerology. Otherwise, UL MAC SDUs from this logical channel can be mapped to
any configured numerology. Only the values 15/30/60 KHz (for FR1) and 60/120 KHz (for FR2) are applicable. Corresponds to ‘allowedSCS-List' as specified in TS 38.321 [3].
allowedServingCells

If present, UL MAC SDUs from this logical channel can only be mapped to the serving cells indicated in this list. Otherwise, UL MAC SDUs from this logical channel can be
mapped to any configured serving cell of this cell group. Corresponds to 'allowedServingCells'in TS 38.321 [3].

bitRateQueryProhibitTimer

The timer is used for bit rate recommendation query in TS 38.321 [3], in seconds. Value sO means 0s, sOdot4 means 0.4s and so on.

bucketSizeDuration

Value in ms. ms5 corresponds to 5ms, ms10 corresponds to 10ms, and so on.

configuredGrantTypelAllowed

If present, UL MAC SDUs from this logical channel can be transmitted on a configured grant type 1. Corresponds to ‘configuredGrantTypelAllowed' in TS 38.321 [3].
logicalChannelGroup

ID of the logical channel group, as specified in TS 38.321 [3], which the logical channel belongs to.

logicalChannelSR-Mask

Controls SR triggering when a configured uplink grant of typel or type2 is configured. TRUE indicates that SR masking is configured for this logical channel as specified in TS
38.321 [3].

logicalChannelSR-Delay TimerApplied

Indicates whether to apply the delay timer for SR transmission for this logical channel. Set to FALSE if logicalChannelSR-DelayTimer is not included in BSR-Config.
maxPUSCH-Duration

If present, UL MAC SDUs from this logical channel can only be transmitted using uplink grants that result in a PUSCH duration shorter than or equal to the duration indicated
by this field. Otherwise, UL MAC SDUs from this logical channel can be transmitted using an uplink grant resulting in any PUSCH duration. Corresponds to "maxPUSCH-
Duration" in TS 38.321 [3].

priority

Logical channel priority, as specified in TS 38.321 [3].

prioritisedBitRate

Value in kiloBytes/s. OkBps corresponds to 0, 8kBps corresponds to 8 kiloBytes/s,16 kBps corresponds to 16 kiloBytes/s, and so on. For SRBs, the value can only be set to
infinity.

schedulingRequestld

If present, it indicates the scheduling request configuration applicable for this logical channel, as specified in TS 38.321 [3].

Conditional Presence Explanation
PDCP-CADuplication The field is mandatory present if the UE is configured with PDCP CA duplication in UL (see PDCP-Config ->
moreThanOneRLC -> primaryPath -> logicalChannel). Otherwise the field is optionally present, need R.
UL The field is mandatory present for a logical channel with uplink if it serves DRB. It is optionally present for a logical channel
with uplink if it serves an SRB. otherwise it is not present.

- LogicalChannelldentity
The |E Logical Channelldentity is used to identify one logical channel (Logical Channel Config) and the corresponding RLC bearer (RLC-BearerConfig).

LogicalChannelldentity information element

- ASNLSTART
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- TAG LOG CALCHANNELI DENTI TY- START
Logi cal Channel I dentity ::= I NTEGER (1..nmaxLC-1D)

- TAG LOG CALCHANNELI DENTI TY- STOP
- ASNLSTCP

- MAC-CellGroupConfig
The |IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.

MAC-CellGroupConfig information element

- ASNLSTART
- TAG MAC- CELL- GROUP- CONFI G- START
MAC- Cel | G- oupConfig ::= SEQUENCE {
drx-Config Set upRel ease { DRX-Config } OPTI ONAL, -- Need M
schedul i ngRequest Confi g Schedul i ngRequest Confi g OPTI ONAL, -- Need M
bsr-Config BSR- Confi g OPTI ONAL, -- Need M
tag- Config TAG Config OPTI ONAL, -- Need M
phr-Config Set upRel ease { PHR-Config } OPTI ONAL, -- Need M
ski pUpl i nkTxDynam ¢ BOOLEAN,
[
csi - Mask-v1530 BOOLEAN OPTI ONAL, -- Need M
dat al nactivityTi mer-v1530 Set upRel ease { Datal nactivityTimer } OPTI ONAL -- Cond MCG Only
1]
}
Dat al nactivityTiner ::= ENUVERATED {s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180}

- TAG MAC- CELL- GROUP- CONFI G- STOP
- ASNLSTCP

MAC-CellGroupConfig field descriptions

csi-Mask-v1530

If set to true, the UE limits CSI reports to the on-duration period of the DRX cycle, see TS 38.321 [3].

datalnactivity Timer-v1530

Releases the RRC connection upon data inactivity as specified in clause 5.3.8.5 and in TS 38.321 [3]. Value s1 corresponds to 1 second, s2 corresponds to 2 seconds and so
on.

drx-Config

Used to configure DRX as specified in TS 38.321 [3].

skipUplinkTxDynamic

If set to true, the UE skips UL transmissions for an uplink grant other than a configured uplink grant if no data is available for transmission in the UE buffer as described in TS
38.321 [3]. FFS : configurable per SCell?
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Conditional Presence Explanation
MCG-Only This field is optionally present, Need M, for the MAC-CellGroupConfig of the MCG. It is absent otherwise.

- MeasConfig

The |E MeasConfig specifies measurements to be performed by the UE, and covers intra-frequency, inter-frequency and inter-RAT mobility as well as configuration of
measurement gaps.

MeasConfig information element

ASN1START
TAG MEAS- CONFI G- START
MeasConfig ::= SEQUENCE {
measObj ect ToRenoveli st Meas(bj ect ToRenovelLi st OPTI ONAL, -- Need N
nmeasbj ect ToAddModLi st MeasObj ect ToAddMbdLi st OPTI ONAL, -- Need N
report Confi gToRenovelLi st Report Confi gToRenoveli st OPTI ONAL, -- Need N
report Confi gToAddMbdLi st Report Confi gToAddModLi st OPTI ONAL, -- Need N
meas| dToRenoveli st Meas| dToRenoveli st OPTI ONAL, -- Need N
nmeas| dToAddModLi st Meas| dToAddMbdLi st OPTI ONAL, -- Need N
s- Measur eConfi g CHO CE {
ssh- RSRP RSRP- Range,
csi - RSRP RSRP- Range
} OPTI ONAL, -- Need M
quantityConfig QuantityConfig OPTI ONAL, -- Need M
nmeasGapConfi g MeasGapConfi g OPTI ONAL, -- Need M
measGapsShari ngConfi g MeasGapShari ngConfi g OPTI ONAL, -- Need M
}
Meas(bj ect ToRenmovelLi st ::= SEQUENCE (Sl ZE (1..maxNrof Objectld)) OF MeasObjectld
Meas| dToRenpveli st ::= SEQUENCE (Sl ZE (1.. maxNrof Measld)) OF Measld

Report Confi gToRenoveli st

SEQUENCE (Sl ZE (1.. maxReportConfigld)) OF ReportConfigld

TAG MEAS- CONFI G- STOP
ASNLSTCOP
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MeasConfig field descriptions

measGapConfig

Used to setup and release measurement gaps in NR.

measldToAddModList

List of measurement identities to add and/or modify.

measldToRemoveList

List of measurement identities to remove.

measObjectToAddModList

List of measurement objects to add and/or modify.

measObjectToRemovelList

List of measurement objects to remove.

reportConfigToAddModList

List of measurement reporting configurations to add and/or modify
reportConfigToRemoveList

List of measurement reporting configurations to remove.

s-MeasureConfig

Threshold for NR SpCell RSRP measurement controlling when the UE is required to perform measurements on non-serving cells. Choice of ssh-RSRP corresponds to cell
RSRP based on SS/PBCH block and choice of csi-RSRP corresponds to cell RSRP of CSI-RS.
MeasGapSharingConfig

The IE MeasGapSharingConfig specifies the measurement gap sharing scheme

- MeasGapConfig
The |E MeasGapConfig specifies the measurement gap configuration and controls setup/ rel ease of measurement gaps.

MeasGapConfig information element

-- ASN1START
-- TAG MEAS- GAP- CONFI G- START
MeasGapConfig :: = SEQUENCE {
gapFR2 Set upRel ease { GapConfig } OPTI ONAL, -- Need M
I _
gapFR1 Set upRel ease { GapConfig } OPTI ONAL, -- Need M
gapUE Set upRel ease { GapConfig } OPTI ONAL -- Need M
11
}
GapConfig :: = SEQUENCE {
gapOf f set | NTEGER (0. .159),
nyl ENUMVERATED {nmsldot5, ns3, nms3dot5, ns4, ns5dot5, ns6},
myr p ENUVERATED {20, ns40, ns80, nms160},
ngt a ENUVERATED {ns0, ns0dot 25, ns0dot 5},
}
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- TAG MEAS- GAP- CONFI G- STOP
- ASNLSTCP

MeasGapConfig field descriptions

gapFR1
Indicates measurement gap configuration that applies to FR1 only. In the case of EN-DC, gapFR1 cannot be set up by NR RRC (i.e. only LTE RRC can configure FR1 gap).
gapFR1 can not be configured together with gapUE. The applicability of the measurement gap is according to Table 9.1.2-2 in TS 38.133 [14].

gapFR2
Indicates measurement gap configuration applies to FR2 only. gapFR2 cannot be configured together with gapUE. The applicability of the measurement gap is according to
Table 9.1.2-1 and Table 9.1.2-2 in TS 38.133 [14].

gapUE

Indicates measurement gap configuration that applies to all frequencies (FR1 and FR2). In the case of EN-DC, gapUE cannot be set up by NR RRC (i.e. only LTE RRC can
configure per UE gap). If gapUE is configured, then neither gapFR1 nor gapFR2 can be configured. The applicability of the measurement gap is according to Table 9.1.2-2 in
TS 38.133 [14].

gapOffset
Value gapOffset is the gap offset of the gap pattern with MGRP indicated in the field mgrp. The value range should be from 0 to mgrp-1.

mgl
Value mgl is the measurement gap length in ms of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2in TS
38.133 [14]. Value msldot5 corresponds to 1.5ms, ms3 corresponds to 3ms and so on.

mgrp
Value mgrp is measurement gap repetition period in (ms) of the measurement gap. The applicability of the measurement gap is according to in Table 9.1.2-1 and Table 9.1.2-2
in TS 38.133 [14].

mgta
Value mgta is the measurement gap timing advance in ms. The applicability of the measurement gap timing advance is according to clause 9.1.2 of TS 38.133 [14]. Value msO
corresponds to 0 ms, ms0dot25 corresponds to 0.25ms and ms0dot5 corresponds to 0.5ms.For FR2, the network only configures 0 and 0.25ms.

- MeasGapSharingConfig
The |E MeasGapSharingConfig specifies the measurement gap sharing scheme and controls setup/ release of measurement gap sharing.

MeasGapSharingConfig information element

- ASNLISTART
- TAG MEAS- GAP- SHARI NG- CONFI G- START
MeasGapShari ngConfig :: = SEQUENCE {
gapShari ngFR2 Set upRel ease { MeasGapShari ngSchene } OPTI ONAL, -- Need M
Ll . .
gapShari ngFR1 Set upRel ease { MeasGapShari ngSchene } OPTI ONAL, --Need M
gapShari ngUE Set upRel ease { MeasGapShari ngSchene } OPTI ONAL --Need M
11
}
MeasGapShari ngSchene: : = ENUVERATED {schene00, schene0l1, schenelO, schenell}
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- TAG MEAS- GAP- SHARI NG CONFI G- STOP
- ASNLSTCP

MeasGapSharingConfig field descriptions

gapSharingFR1

Indicates the measurement gaps sharing scheme that applies to the gap set for FR1 only. In the case of EN-DC, gapSharingFR1 cannot be set up by NR RRC (i.e. only LTE
RRC can configure FR1 gap sharing). gapSharingFR1 can not be configured together with gapSharingUE. For the different gap sharing schemes, see TS 38.133 [14]. Value
scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.

gapSharingFR2

Indicates the measurement gaps sharing scheme that applies to the gap set for FR2 only. gapSharingFR2 cannot be configured together with gapSharingUE. For the different
gap sharing schemes, see TS 38.133 [14]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.

gapSharingUE

Indicates the measurement gaps sharing scheme that applies to the gap set per UE. In EN-DC, gapSharingUE cannot be set up by NR RRC (i.e. only LTE RRC can configure
per UE gap sharing). If gapSharingUE is configured, then neither gapSharingFR1 nor gapSharingFR2 can be configured. For the different gap sharing schemes, see TS
38.133 [14]. Value scheme00 corresponds to "00", value scheme01 corresponds to "01", and so on.

- Measld
The |E Measld is used to identify a measurement configuration, i.e., linking of a measurement object and a reporting configuration.

Measld information element

- ASNLSTART
- TAG MEAS- | D- START

Measld ::= I NTEGER ('1..nmaxNrof Measl d)

- TAG MEAS- | D- STOP
- ASNLISTOP
— MeasldToAddModList

The |E MeasldToAddModList concerns alist of measurement identities to add or modify, with for each entry the measld, the associated measObjectld and the associated
reportConfigld.

MeasldToAddModList information element

- ASNLSTART
- TAG MEAS- | D- TO- ADD- MOD- LI ST- START
Meas| dToAddModLi st :: = SEQUENCE (Sl ZE (1.. maxNrof Measld)) OF Measl dToAddMod
Meas| dToAddMbd : : = SEQUENCE {
nmeasl| d Measl d,
measObj ect I d MeasChbj ect | d,
report Configld Report Configld
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}

-- TAG MEAS-| D- TO- ADD- MOD- LI ST- STCP
-- ASNLISTOP

- MeasObjectEUTRA
The |E MeasObjectEUTRA specifies information applicable for E-UTRA cells.

MeasObjectEUTRA information element

-- ASNLSTART

-- TAG MEAS- OBJECT- EUTRA- NR- START

MeasQhj ect EUTRA: : = SEQUENCE {
carrierFreq ARFCN- Val ueEUTRA,
al | onedMeasBandwi dt h EUTRA- Al | owedMeasBandwi dt h,
cel | sToRenoveli st EUTRAN EUTRA- Cel | | ndexLi st OPTI ONAL, -- Need N
cel | sToAddModLi st EUTRAN SEQUENCE (SI ZE (1..maxCel | MeasEUTRA)) OF EUTRA- Cel | OPTI ONAL, -- Need N
bl ackCel | sToRenpveli st EUTRAN EUTRA- Cel | | ndexLi st OPTI ONAL, -- Need N
bl ackCel | sToAddModLi st EUTRAN SEQUENCE (Sl ZE (1.. maxCel | MeasEUTRA)) OF EUTRA- Bl ackCel | OPTI ONAL, -- Need N
eut ra- PresenceAnt ennaPort 1 EUTRA- Pr esenceAnt ennaPort1
eutra- Q O f set Range EUTRA- @ O f set Range OPTI ONAL, -- Need R
wi debandRSRQ Meas BOOLEAN,

}

EUTRA- Cel | | ndexLi st ::= SEQUENCE (Sl ZE (1..maxCel | MeasEUTRA)) OF EUTRA- Cel | | ndex

EUTRA- Cel | | ndex :: = I NTEGER (1..naxCel | MeasEUTRA)

EUTRA-Cel | ::= SEQUENCE {
cel | I ndexEUTRA EUTRA- Cel | | ndex,
physCel I I d EUTRA- PhysCel | 1d,
cel I I ndi vi dual O f set EUTRA- @ O f set Range

}

EUTRA- Bl ackCel | ::= SEQUENCE {
cel | I ndexEUTRA EUTRA- Cel | | ndex,
physCel | | dRange EUTRA- PhysCel | | dRange

-- TAG MEAS- OBJECT- EUTRA- NR- STOP
-- ASNLISTORP
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EUTRAN-BlackCell field descriptions

cellindexEUTRA

Entry index in the cell list.

physicalCellldRange

Physical cell identity or a range of physical cell identities.

EUTRAN-Cell field descriptions

physicalCellld

Physical cell identity of a cell in the cell list.

cellindividual Offset

Cell individual offset applicable to a specific cell. Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

MeasObjectEUTRA field descriptions

allowedMeasBandiwdth

The maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission Bandwidth Configuration "Nrs" TS 36.104 [33].
blackCellsToAddModListEUTRAN

List of cells to add/ modify in the black list of cells.

blackCellsToRemoveListEUTRAN

List of cells to remove from the black list of cells.

carrierFreq

Identifies E-UTRA carrier frequency for which this configuration is valid. E-UTRAN does not configure more than one measurement object for the same physical frequency
regardless of the E-ARFCN used to indicate this.

cellsToAddModListEUTRAN

List of cells to add/ modify in the cell list.

cellsToRemoveListEUTRAN

List of cells to remove from the cell list.

eutra-PresenceAntennaPortl

When set to TRUE, the UE may assume that at least two cell-specific antenna ports are used in all neighbouring cells.

eutra-Q-OffsetRange

Used to indicate a cell, or frequency specific offset to be applied when evaluating candidates when evaluating triggering conditions for measurement reporting. The value in dB.
Value dB-24 corresponds to -24 dB, dB-22 corresponds to -22 dB and so on.

widebandRSRQ-Meas

If set to TRUE, the UE shall, when performing RSRQ measurements, use a wider bandwidth in accordance with TS 36.133 [16]. The network may set the field to TRUE if the
measurement bandwidth indicated by allowedMeasBandwidth is 50 resource blocks or larger; otherwise the network sets this field to FALSE.

- MeasObjectld
The |E MeasObjectld used to identify a measurement object configuration.

MeasObjectld information element

- ASNLSTART
- TAG MEAS- OBJECT- | D- START
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TAG MEAS- OBJECT- | D- STOP
ASNLSTCP

MeasObjectNR
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The |E MeasObjectNR specifies information applicable for SSYPBCH block(s) intra/inter-frequency measurements or CSI-RS intralinter-frequency measurements.

ASNLSTART
TAG MEAS- OBJECT- NR- START

MeasChj ectNR :: =

}

ssbFrequency
ssbSubcarri er Spaci ng

smcl

smtc2

ref FreqCsl - RS

ref erenceSi gnal Config

absThr eshSS- Bl ocksConsol i dati on
absThr eshCS| - RS- Consol i dati on
nr of SS- Bl ocksToAver age

nr of CSl - RS- Resour cesToAver age
quantityConfi gl ndex

of f set MO

cel | sToRenoveli st

cel | sToAddModLi st

bl ackCel | sToRenoveli st

bl ackCel | sToAddModLi st

whi t eCel | sToRenpveli st

whi t eCel | sToAddModLi st

[
fregBandl ndi cat or NR-v1530

measCycl eSCel | -v1530
11

Ref er enceSi gnal Config:: =

}

ssh- Confighobility
csi-rs-ResourceConfighwbility

SSB- Confighvobility:: =

ssh- ToMeasur e
deri veSSB- | ndexFr ontCel
ss- RSSI - Measur enent

MeasObjectNR information element

SEQUENCE {

ARFCN- Val ueNR

Subcarri er Spaci ng

SSB- MrC

SSB- MrC2

ARFCN- Val ueNR

Ref er enceSi gnal Confi g,

Threshol dNR

Threshol dNR

| NTEGER (2. . maxNr of SS- Bl ocksToAver age)
| NTEGER (2. . maxNr of CSI - RS- Resour cesToAver age)
I NTEGER (1..nmaxNrof QuantityConfig),

Q O f set RangelLi st ,

PCI - Li st

Cel | sToAddModLi st

PCl - Rangel ndexLi st

SEQUENCE ( SI ZE (1.. maxNrof PCl - Ranges)) OF PCl - RangeEl erment

PCl - Rangel ndexLi st

SEQUENCE (Sl ZE (1.. maxNrof PCl - Ranges)) OF PCl - RangeEl enent

Fr egBandl ndi cat or NR
ENUVERATED {sf 160, sf256, sf320, sf512, sf640,

SEQUENCE {

SSB- Confighobility
Set upRel ease { CSI - RS- ResourceConfighbility }

SEQUENCE {

Set upRel ease { SSB- ToMeasure }
BOOLEAN,
SS- RSSI - Measur enent
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Q O fset RangeList ::= SEQUENCE {
rsrpOfset SSB Q O f set Range DEFAULT dBO,
rsrqO f set SSB Q O fset Range DEFAULT dBO,
sinrO f set SSB Q O f set Range DEFAULT dBO,
rsrpOifset CSl - RS Q O f set Range DEFAULT dBO,
rsrqO fset CSl - RS Q O f set Range DEFAULT dBO,
sinrO fsetCSl - RS Q O f set Range DEFAULT dBO
}
Threshol dNR : : = SEQUENCE{
t hr eshol dRSRP RSRP- Range OPTI ONAL, -- Need R
t hr eshol dRSRQ RSRQ Range OPTIONAL, -- Need R
t hreshol dSI NR SI NR- Range OPTI ONAL -- Need R
}
Cel | sToAddMbdLi st = SEQUENCE (Sl ZE (1..maxNrof Cel | Meas)) OF Cel | sToAddMbd
Cel | sToAddMod :: = SEQUENCE {
physCel I I d PhysCel I 1 d,
cel I I ndi vi dual O f set Q O f set RangelLi st
}

TAG MEAS- OBJECT- NR- STOP
ASNLSTCP

CellsToAddMod field descriptions

cellindividual Offset

Cell individual offsets applicable to a specific cell.
physcCellld

Physical cell identity of a cell in the cell list.
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MeasObjectNR field descriptions

absThreshCSI-RS-Consolidation

Absolute threshold for the consolidation of measurement results per CSI-RS resource(s) from L1 filter(s). The field is used for the derivation of cell measurement results as
described in 5.5.3.3 and the reporting of beam measurement information per CSI-RS resource as described in 5.5.5.2.

absThreshSS-BlocksConsolidation

Absolute threshold for the consolidation of measurement results per SS/PBCH block(s) from L1 filter(s). The field is used for the derivation of cell measurement results as
described in 5.5.3.3 and the reporting of beam measurement information per SS/PBCH block index as described in 5.5.5.2.

blackCellsToAddModList

List of cells to add/modify in the black list of cells. It applies only to SSB resources.

blackCellsToRemoveList

List of cells to remove from the black list of cells.

cellsToAddModList

List of cells to add/modify in the cell list.

cellsToRemovelList

List of cells to remove from the cell list.

freqBandIndicatorNR

The frequency band in which the SSB and/or CSI-RS indicated in this MeasObjectNR are located and according to which the UE shall perform the RRM measurements. This
field is always provided when the network configures measurements with this MeasObjectNR.

measCycleSCell

The parameter is used only when an SCell is configured on the frequency indicated by the measObjectNR and is in deactivated state, see TS 38.133 [14]. gNB configures the
parameter whenever an SCell is configured on the frequency indicated by the measObjectNR, but the field may also be signalled when an SCell is not configured. Value sf160
corresponds to 160 sub-frames, sf256 corresponds to 256 sub-frames and so on.

nrofCSInrofCSI-RS-ResourcesToAverage

Indicates the maximum number of measurement results per beam based on CSI-RS resources to be averaged. The same value applies for each detected cell associated with
this MeasObjectNR.

nrofSS-BlocksToAverage

Indicates the maximum number of measurement results per beam based on SS/PBCH blocks to be averaged. The same value applies for each detected cell associated with
this MeasObiject.

offsetMO

Offset values applicable to all measured cells with reference signal(s) indicated in this MeasObjectNR.

guantityConfiglndex

Indicates the n-th element of quantityConfigNR-List provided in MeasConfig.

referenceSignalConfig

RS configuration for SS/PBCH block and CSI-RS.

refFreqCSI-RS

Point A which is used for mapping of CSI-RS to physical resources according to TS 38.211 [16] clause 7.4.1.5.3.

smtcl

Primary measurement timing configuration. (see clause 5.5.2.10).

smtc2

Secondary measurement timing configuration for SS corresponding to this MeasObjectNR with PCI listed in pci-List. For these SS, the periodicity is indicated by periodicity in
smtc2 and the timing offset is equal to the offset indicated in periodicityAndOffset modulo periodicity. periodicity in smtc2 can only be set to a value strictly shorter than the
periodicity indicated by periodicityAndOffset in smtcl (e.g. if periodicityAndOffset indicates sf10, periodicity can only be set of sf5, if periodicityAndOffset indicates sf5, smtc2
cannot be configured).

ssbFrequency

Indicates the frequency of the SS associated to this MeasObjectNR.
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ssbSubcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 or 30 (<6GHz), 120 kHz or 240 kHz (>6GHz) are applicable.
whiteCellsToAddModList

List of cells to add/modify in the white list of cells. It applies only to SSB resources.
whiteCellsToRemoveList

List of cells to remove from the white list of cells.

ReferenceSignalConfig field descriptions

csi-rs-ResourceConfigMobility

CSI-RS resources to be used for CSI-RS based RRM measurements
ssbh-ConfigMobility

SSB configuration for mobility (hominal SSBs, timing configuration)

SSB-ConfigMobility field descriptions

deriveSSB-IndexFromCell

If this field is set to TRUE, UE assumes SFN and frame boundary alignment across cells on the same frequency carrier as specified in TS 38.133 [14]. Hence, if the UE is
configured with a serving cell for which (absoluteFrequencySSB, subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this
MeasObjectNR, this field indicates whether the UE can utilize the timing of this serving cell to derive the index of SS block transmitted by neighbour cell. Otherwise, this field
indicates whether the UE may use the timing of any detected cell on that target frequency to derive the SSB index of all neighbour cells on that frequency.

ssh-ToMeasure

The set of SS blocks to be measured within the SMTC measurement duration. 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 to be measured while value 1 indicates that the
corresponding SS/PBCH block is to be measured (see TS 38.215 [9]). When the field is not configured the UE measures on all SS blocks. Regardless of the value of this field,
SS/PBCH block outside of the applicable smtc are not to be measured. See TS 38.215 [9] clause 5.1.1.

Conditional Presence Explanation
CSI-RS This field is mandatory present if csi-rs-ResourceConfigMobility is configured, otherwise, it is absent.
SSBorAssociatedSSB This field is mandatory present if ssb-ConfigMobility is configured or associatedSSB is configured in at least one cell,
otherwise, it is absent and the UE releases a previously configured value.
IntraFreqConnected This field is optionally present, Need R if the UE is configured with a serving cell for which (absoluteFrequencySSB,
subcarrierSpacing) in ServingCellConfigCommon is equal to (ssbFrequency, ssbSubcarrierSpacing) in this MeasObjectNR,
otherwise, it is absent.

- MeasObjectToAddModList
The |E MeasObjectToAddModList concerns alist of measurement objects to add or modify.

MeasObjectToAddModList information element

- ASNLSTART
- TAG MEAS- OBJECT- TO- ADD- MOD- LI ST- START

Measbj ect ToAddModLi st :: = SEQUENCE (SI ZE (1..maxNrof Onjectld)) O MeasObj ect ToAddvbd

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 235

Measbj ect ToAddMod : : = SEQUENCE {
measObj ect I d MeasChj ect | d,
measObj ect CHO CE {
measObj ect NR MeasObj ect NR,
ﬁéésdaj ect EUTRA Meas(hj ect EUTRA
}
}

-- TAG MEAS- OBJECT- TO- ADD- MOD- LI ST- STOP
-- ASNISTOP

- MeasResultCellListSFTD

ETSI TS 138 331 V15.4.0 (2019-04)

The |E MeasResultCellIListSFTD consists of SFN and radio frame boundary difference between the PCell and an NR cell as specified in TS 38.215[9] and TS 38.133 [14].

MeasResultCellListSFTD information element

-- ASNLISTART
-- TAG MEASRESULT- CELL- LI ST- SFTD- START
MeasResul t Cel | Li st SFTD :: = SEQUENCE (SI ZE (1..maxCel | SFTD)) OF MeasResul t Cel | SFTD
MeasResul t Cel | SFTD :: = SEQUENCE {
physCel | | d PhysCel I 1 d,
sfn-Off set Resul t I NTEGER (0..1023),
frameBoundar yOf f set Resul t | NTEGER (-30720..30719),
rsrp-Resul t RSRP- Range OPTI ONAL

}

-- TAG MEASRESULT- CELL- LI ST- SFTD- STCP
-- ASNLISTOP

MeasResultSFTD field descriptions

sfn-OffsetResult
Indicates the SFN difference between the PCell and the NR cell as an integer value according to TS 38.215 [9].

frameBoundaryOffsetResult

Indicates the frame boundary difference between the PCell and the NR cell as an integer value according to TS 38.215 [9].

- MeasResults
The |E MeasResults covers measured results for intra-frequency, inter-frequency, and inter-RAT mobility.

MeasResults information element

-- ASNLISTART
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TAG MEAS- RESULTS- START

MeasResults ::=
nmeasl| d
measResul t Ser vi ngMOLi st
measResul t Nei ghCel | s
measResul t Li st NR

measResul t Li st EUTRA

}
MeasResul t ServMOLi st @ : =

MeasResul t ServMO : : =
servCell Id
measResul t Servi ngCel |
measResul t Best Nei ghCel |

}
MeasResul tLi stNR :: =

MeasResul tNR :: =
physCel | | d
measResul t
cell Results
resul t sSSB- Cel |
resul t sCSI - RS- Cel |
b
rslndexResul ts
resul t sSSB- | ndexes
resul t sCSI - RS- | ndexes

H
[l
cgi-Info

11

L]

}

MeasResul t Li st EUTRA :: =

MeasResul t EUTRA :: =
eutra-PhysCel I | d
measResul t

cgi-Info
cgi -i nfo- EPC
cgi -i nf o- EPC- | egacy
cgi-info-EPC i st

236

SEQUENCE {
Measl d,
MeasResul t Ser vMOLi st ,
CHO CE {
MeasResul t Li st NR,

MeasResul t Li st EUTRA

SEQUENCE (Sl ZE (1.. maxNrof ServingCel | s)) OF MeasResult Ser vMO

SEQUENCE {
ServCel | | ndex,
MeasResul t NR,

MeasResul t NR

SEQUENCE (SI ZE (1..maxCel | Report)) OF MeasResul t NR

SEQUENCE {
PhysCel I I d
SEQUENCE {
SEQUENCE{
MeasQuantityResul ts
MeasQuantityResul ts
SEQUENCE{
Resul t sPer SSB- | ndexLi st
Resul t sPer CSI - RS- | ndexLi st
Cd-Info

SEQUENCE (Sl ZE (1..maxCel | Report)) OF MeasResul t EUTRA

SEQUENCE {
PhysCel I I d,
MeasQuant i t yResul t SEUTRA,

SEQUENCE {
SEQUENCE {
Cel | AccessRel at edl nf o- EUTRA- EPC,
SEQUENCE (Sl ZE (1..maxPLMN)) OF Cel | AccessRel at edl nf o- EUTRA- EPC
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cgi -i nfo-5GC
fregBandl ndi cat or
mul ti Bandl nf oLi st

fregBandl ndicatorPriority

}

Mul ti Bandl nf oLi st EUTRA :: =

MeasQuantityResults ::=
rsrp
rsrq
sinr

MeasQuant it yResul t SEUTRA :: =
rsrp
rsrq
sinr

Resul t sPer SSB- | ndexLi st:: =

Resul t sPer SSB- | ndex :: =
ssb- 1 ndex
ssb-Results

}

Resul t sPer CSI - RS- | ndexLi st ::

Resul t sPer CSI - RS- I ndex :: =
csi - RS- I ndex
csi-RS-Results

-- TAG MEAS- RESULTS- STCOP
-- ASNISTOP
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SEQUENCE (Sl ZE (1..maxPLMN)) OF Cel | AccessRel at edl nf o- EUTRA- 5GC
FreqgBandl ndi cat or EUTRA,

Mul ti Bandl nf oLi st EUTRA

ENUVERATED {t r ue}

SEQUENCE (Sl ZE (1..maxMil ti Bands)) OF FregBandl ndi cat or EUTRA

SEQUENCE {
RSRP- Range
RSRQ Range
SI NR- Range

SEQUENCE {
RSRP- RangeEUTRA
RSRQ RangeEUTRA
S| NR- RangeEUTRA

SEQUENCE (Sl ZE (1.. maxNrof | ndexesToReport?2)) OF ResultsPer SSB-| ndex
SEQUENCE {

SSB- | ndex,

MeasQuantityResults
SEQUENCE (Sl ZE (1.. maxNrof | ndexesToReport2)) OF Resul t sPerCSl - RS-1 ndex
SEQUENCE {

CSl - RS- | ndex,
MeasQuantityResul ts
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MeasResultEUTRA field descriptions

cgi-info-5GC

This field includes the cellAccessRelatedInfo-5GC-r15 of TS 36.331 [10].

cgi-info-EPC-legacy

This field includes the cellAccessRelatedInfo of TS 36.331 [10].

cgi-info-EPC-list

This field includes the cellAccessRelatedInfoList-r14 of TS 36.331 [10].

freqBandIndicatorPriority

This field includes the freqBandIndicatorPriority-r12 of TS 36.331 [10]

eutra-PhysCellld

Identifies the physical cell identity of the E-UTRA cell for which the reporting is being performed. The UE reports a value in the range 0..503, other values are reserved.

MeasResultNR field descriptions

cellresults

Cell level measurement results.

physcCellld

The physical cell identity of the NR cell cell for which the reporting is being performed.
resultsSSB-Cell

Cell level measurement results based on SS/PBCH related measurements.
resultsSSB-Indexes

Beam level measurement results based on SS/PBCH related measurements.
resultsCSI-RS-Cell

Cell level measurement results based on CSI-RS related measurements.
resultsCSI-RS-Indexes

Beam level measurement results based on CSI-RS related measurements.
rsindexResults

Beam level measurement results.

MeasResults field descriptions

measld

Identifies the measurement identity for which the reporting is being performed.

measResultEUTRA

Measured results of an E-UTRA cell.

measResultListEUTRA

List of measured results for the maximum number of reported best cells for an E-UTRA measurement identity.
measResultListNR

List of measured results for the maximum number of reported best cells for an NR measurement identity.

measResultNR

Measured results of an NR cell.

measResultServingMOList

Measured results of measured cells with reference signals indicated in the serving cell measurement objects including measurement results of SpCell, configured SCell(s)
and best neighbouring cell within measured cells with reference signals indicated in on each serving cell measurement object.
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Editor's Note: FFS |ocationlnfo.

— MeasResultSCG-Failure

The |E MeasResultSCG-Failure is used to provide information regarding failures detected by the UE in case of EN-DC.

- ASNLSTART
- TAG MEAS- RESULT- SCG- FAI LURE- START

MeasResultSCG-Failure information element

MeasResul t SCG Fai lure ::= SEQUENCE {

measResul t Per MOLi st

}

MeasResul t Li st 2NR :: =

MeasResul t Li st 2NR,

SEQUENCE (Sl ZE (1..maxFreq)) OF MeasResul t 2NR

MeasResul t 2NR :: = SEQUENCE {

ssbFrequency

ref FreqCsl - RS

measResul t Servi ngCel |
measResul t Nei ghCel | Li st NR

- TAG MEAS- RESULT- SCG- FAI LURE- STCP
- ASNLSTOP

ARFCN- Val ueNR OPTI ONAL,
ARFCN- Val ueNR OPTI ONAL,
MeasResul t NR OPTI ONAL,
MeasResul t Li st NR OPTI ONAL,

- MobilityStateParameters

The |E MobilityStateParameter s contains parameters to determine UE mobility state.

MobilityStateParameters information element

- ASNLSTART
- TAG MOBI LI TY- STATE- PARAMETERS- START
Mobi I'i tySt at eParaneters ::= SEQUENCE{
t - Eval uati on ENUMERATED {
s30, s60, s120, s180, s240, spare3, spare2, sparel},
t - Hyst Nor mal ENUMERATED {

n- Cel | ChangeMedi um
n- Cel | ChangeH gh

- TAG MBI LI TY- STATE- PARAMETERS- STOP

s30, s60, s120, s180, s240, spare3, spare2, sparel},
I NTEGER (1..16),
I NTEGER (1..16)

ETSI
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- ASNLSTCP

Mobility StateParameters field descriptions

n-CellChangeHigh
The number of cell changes to enter high mobility state. Corresponds to Ncr_n in TS 38.304 [20].

n-CellChangeMedium
The number of cell changes to enter medium mobility state. Corresponds to Ncr_wm in TS 38.304 [20].

t-Evaluation
The duration for evaluating criteria to enter mobility states. Corresponds to Tcrmax in TS 38.304 [20]. Value in seconds, s30 corresponds to 30 s and so on.

t-HystNormal
The additional duration for evaluating criteria to enter normal mobility state. Corresponds to Tcrmaxtyst in TS 38.304 [20]. Value in seconds, s30 corresponds to 30 s and so on.

- MultiFrequencyBandListNR
The |E MultiFrequencyBandListNR is used to configure alist of one or multiple NR frequency bands.

MultiFrequencyBandListNR information element

- ASNLSTART
- TAG MULTI FREQUENCYBANDLI STNR- START

Mul ti FrequencyBandLi stNR :: = SEQUENCE (Sl ZE (1..maxNrof Mul ti Bands)) OF FregBandl ndi cat or NR

- TAG MULTI FREQUENCYBANDLI STNR- STCP
- ASNLSTCP

- NextHopChainingCount
The |E NextHopChainingCount is used to update the Kgne key and corresponds to parameter NCC: See TS 33.501 [11].

NextHopChainingCount information element

- ASNLSTART
- TAG NEXTHOPCHAI NI NGCOUNT- START

Next HopChai ni ngCount :: = I NTEGER (0..7)

- TAG NEXTHOPCHAI NI NGCOUNT- STCOP
- ASNLSTOP

- NG-5G-S-TMSI

The |lE NG-5G-STMS contains a 5G S-Temporary Mobile Subscription Identifier (5G-S-TMSI), atemporary UE identity provided by the 5GC which uniquely identifies the
UE within the tracking area, see TS 23.003 [21].
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-- ASNLISTART
-- TAG NG 5G S- TMBI - START

NG 5G S TMBI @ : =

-- TAG NG 5G S- TMsIl - STOP
-- ASNISTOP

241

NG-5G-S-TMSI information element

BI T STRING (SI ZE (48))

ETSI TS 138 331 V15.4.0 (2019-04)

NG-5G-S-TMSI field descriptions

ng-5G-S-TMSI

Indicates the 5G-TMSI as defined in TS 23.003 [21].

- NZP-CSI-RS-Resource
The |IE NZP-CS-RS-Resource is used to configure Non-Zero-Power (NZP) CSI-RS transmitted in the cell where the |E isincluded, which the UE may be configured to measure

on (see TS 38.214 [19], clause 5.2.2.3.1).

-- ASNLISTART
-- TAG NZP- CSI - RS- RESCURCE- START

NZP-CSI-RS-Resource information element

NZP- CSI - RS- Resource ::= SEQUENCE {

nzp- CSl - RS- Resour cel d
resour ceMappi ng

power Cont rol O f set
power Contr ol O f set SS
scranbl i ngl D
periodicityAndOf f set
qcl - I nf oPeri odi cCSI - RS

}

-- TAG NZP- CSI - RS- RESOURCE- STCOP
-- ASNISTOP

NZP- CSI - RS- Resour cel d,

CSl - RS- Resour ceMappi ng,

I NTEGER (- 8..15),

ENUVERATED{ db- 3, dbO, db3, db6}
Scranbl i ngl d,

CSl - Resour cePeri odi ci t yAndOf f set
TCl -Stateld

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
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NZP-CSI-RS-Resource field descriptions

periodicityAndOffset

Periodicity and slot offset sl1 corresponds to a periodicity of 1 slot, slI2 to a periodicity of two slots, and so on. The corresponding offset is also given in number of slots (see TS
38.214 [19], clause 5.2.2.3.1)

powerControlOffset

Power offset of PDSCH RE to NZP CSI-RS RE. Value in dB (see TS 38.214 [19], clauses 5.2.2.3.1 and 4.1)

powerControlOffsetSS

Power offset of NZP CSI-RS RE to SS RE. Value in dB (see TS 38.214 [19], clause 5.2.2.3.1)

gcl-InfoPeriodicCSI-RS

For a target periodic CSI-RS, contains a reference to one TCI-State in TCI-States for providing the QCL source and QCL type. For periodic CSI-RS, the source can be SSB or
another periodic-CSI-RS. Refers to the TCI-State which has this value for tci-Stateld and is defined in tci-StatesToAddModList in the PDSCH-Config included in the BWP-
Downlink corresponding to the serving cell and to the DL BWP to which the resource belongs to (see TS 38.214 [19], clause 5.2.2.3.1)

resourceMapping

OFDM symbol location(s) in a slot and subcarrier occupancy in a PRB of the CSI-RS resource

scramblinglID

Scrambling ID (see TS 38.214 [19], clause 5.2.2.3.1)

Conditional Presence Explanation
Periodic The field is optionally present, Need M, for periodic NZP-CSI-RS-Resources (as indicated in CSI-ResourceConfig). The field
is absent otherwise
PeriodicOrSemiPersistent The field is mandatory present, Need M, for periodic and semi-persistent NZP-CSI-RS-Resources (as indicated in CSI-
ResourceConfig). The field is absent otherwise.

- NZP-CSI-RS-Resourceld
The |E NZP-CS-RS-Resourceld is used to identify one NZP-CSI-RS-Resource.

NZP-CSI-RS-Resourceld information element

- ASNLSTART
- TAG NZP- CSI - RS- RESOQURCEI D- START

NZP- CSI - RS- Resourceld :: = I NTEGER (0. . maxNr of NZP- CSI - RS- Resour ces- 1)

- TAG NZP- CSI - RS- RESOURCEI D- STOP
- ASNLSTOP

- NZP-CSI-RS-ResourceSet

The |lE NZP-CS-RS-ResourceSet is a set of Non-Zero-Power (NZP) CSI-RS resources (their 1Ds) and set-specific parameters.

NZP-CSI-RS-ResourceSet information element

- ASNLSTART
- TAG NZP- CSI - RS- RESOURCESET- START
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NZP- CSI - RS- Resour ceSet :: = SEQUENCE {
nzp- CSl - Resour ceSet | d NZP- CSI - RS- Resour ceSet | d,
nzp- CSl - RS- Resour ces SEQUENCE (Sl ZE (1.. maxNr of NZP- CS| - RS- Resour cesPer Set)) OF NZP- CSl - RS- Resour cel d,
repetition ENUVERATED { on, off } OPTI ONAL, -- Need S
aperi odi cTri ggeri ngOf f set | NTEGER( 0. . 6) OPTI ONAL, -- Need S
trs-Info ENUVERATED {t rue} OPTI ONAL, -- Need R
}

- TAG NZP- CSI - RS- RESOURCESET- STOP
- ASNLSTCP

NZP-CSI-RS-ResourceSet field descriptions

aperiodicTriggeringOffset

Offset X between the slot containing the DCI that triggers a set of aperiodic NZP CSI-RS resources and the slot in which the CSI-RS resource set is transmitted. The value 0
corresponds to 0 slots, value 1 corresponds to 1 slot, value 2 corresponds to 2 slots, value 3 corresponds to 3 slots, value 4 corresponds to 4 slots, value 5 corresponds to 16
slots, value 6 corresponds to 24 slots. When the field is absent the UE applies the value 0.

nzp-CSI-RS-Resources

NZP-CSI-RS-Resources associated with this NZP-CSI-RS resource set (see TS 38.214 [19], clause 5.2). For CSI, there are at most 8 NZP CSI RS resources per resource set
repetition

Indicates whether repetition is on/off. If the field is set to 'OFF' or if the field is absent, the UE may not assume that the NZP-CSI-RS resources within the resource set are
transmitted with the same downlink spatial domain transmission filter and with same NrofPorts in every symbol (see TS 38.214 [19], clauses 5.2.2.3.1 and 5.1.6.1.2). Can only
be configured for CSI-RS resource sets which are associated with CSI-ReportConfig with report of L1 RSRP or "no report"

trs-Info

Indicates that the antenna port for all NZP-CSI-RS resources in the CSI-RS resource set is same. If the field is absent or released the UE applies the value "false" (see TS
38.214 [19], clause 5.2.2.3.1).

- NZP-CSI-RS-ResourceSetld
The |E NZP-CS-RS-ResourceSetld is used to identify one NZP-CS-RS-ResourceSet.

NZP-CSI-RS-ResourceSetld information element

- ASNLSTART
- TAG NZP- CSI - RS- RESOURCESETI D- START

NZP- CSI - RS- ResourceSet Id :: = | NTEGER (0. . maxNr of NZP- CSI - RS- Resour ceSet s- 1)

- TAG NZP- CSI - RS- RESOURCESETI D- STOP
- ASNLSTCP

— P-Max

The |E P-Max is used to limit the UE's uplink transmission power on a carrier frequency, in TS 38.101 [15] and is used to calcul ate the parameter Pcompensation defined in TS
38.304 [20].
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P-Max information element

- ASNLISTART
- TAG P- MAX- START

P-Max ::= | NTEGER (- 30. . 33)

- TAG P- NAX- STCP
- ASNLSTCP

- PCI-List
The IE PCI-List concerns alist of physical cell identities, which may be used for different purposes.

PCI-List information element

- ASNLSTART
- TAG PCl - LI ST- START

PCl-List ::= SEQUENCE (Sl ZE (1.. maxNrof Cel | Meas)) OF PhysCel | |d

- TAG PCl - LI ST- STCOP
- ASNLSTCP

- PCI-Range

ETSI TS 138 331 V15.4.0 (2019-04)

The |E PCI-Range is used to encode either asingle or arange of physical cell identities. The range is encoded by using a start value and by indicating the number of
consecutive physical cell identities (including start) in the range. For fields comprising multiple occurrences of PCI-Range, the Network may configure overlapping ranges of

physical cell identities.

PCI-Range information element

- ASNLSTART
- TAG PCl - RANGE- START
PCl - Range :: = SEQUENCE {
start PhysCel I 1d,
range ENUVERATED {n4, n8, nl2, nl6, n24, n32, n48, n64,

n96, nl128, nl68, n252, n504, nl1l008, sparel}

- TAG PCl - RANGE- STOP
- ASNLSTCP

ETSI
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PCI-Range field descriptions

range
Indicates the number of physical cell identities in the range (including start). Value n4 corresponds with 4, n8 corresponds with 8 and so on. The UE shall apply value 1 in
case the field is absent, in which case only the physical cell identity value indicated by start applies.

start

Indicates the lowest physical cell identity in the range.

- PCI-RangeElement
The |E PCl-RangeElement is used to define a PCl-Range as part of alist (e.g. AddMod list).

PCI-RangeElement information element

- ASNLSTART
- TAG PCl - RANGEELEMENT- START
PCl - RangeEl enent :: = SEQUENCE {
pci - Rangel ndex PCl - Rangel ndex,
pci - Range PCl - Range

- TAG PCl - RANGEELEMENT- STOP
- ASNLSTOP

PCIl-RangeElement field descriptions

pci-Range
Physical cell identity or a range of physical cell identities.

- PCI-Rangelndex
The |E PCI-Rangel ndex identifies a physical cell id range, which may be used for different purposes.

PCI-Rangelndex information element

- ASNLSTART
- TAG PCl - RANGE- | NDEX- START

PCl - Rangel ndex ::= | NTEGER ('1..maxNrof PCl - Ranges)

- TAG PCl - RANGE- | NDEX- STOP
- ASNLSTCP

- PCI-RangelndexList

The |E PCl-RangelndexList concerns alist of indexes of physical cell id ranges, which may be used for different purposes.
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PCI-RangelndexList information element

-- ASNLISTART
-- TAG PCI - RANGE- | NDEX- LI ST- START

PCl - Rangel ndexLi st ::= SEQUENCE (Sl ZE (1.. maxNrof PCl - Ranges)) OF PCl - Rangel ndex

-- TAG PCl - Range- | NDEX- LI ST- STOP
-- ASNLISTOP
- PDCCH-Config

The PDCCH-Config IE is used to configure UE specific PDCCH parameters such as control resource sets (CORESET), search spaces and additional parameters for acquiring
the PDCCH.

PDCCH-Config information element

-- ASNLISTART

-- TAG PDCCH- CONFI G START

PDCCH- Config ::= SEQUENCE {
cont r ol Resour ceSet ToOAddModLi st SEQUENCE( SI ZE (1..3)) OF Control ResourceSet OPTI ONAL, -- Need N
cont r ol Resour ceSet ToRel easelLi st SEQUENCE( SI ZE (1..3)) OF Control ResourceSetld OPTI ONAL, -- Need N
sear chSpacesToAddModLi st SEQUENCE( SI ZE (1..10)) OF SearchSpace OPTI ONAL, -- Need N
sear chSpacesToRel easeli st SEQUENCE( SI ZE (1..10)) OF SearchSpacel d OPTI ONAL, -- Need N
downl i nkPreenpti on Set upRel ease { Downl i nkPreenption } OPTI ONAL, -- Need M
t pc- PUSCH Set upRel ease { PUSCH TPC- CommandConfig } OPTI ONAL, -- Need M
t pc- PUCCH Set upRel ease { PUCCH TPC- CommandConfig } OPTI ONAL, -- Cond PUCCH Cel | Only

M

t pc- SRS Set upRel ease { SRS- TPC- CommandConfi g} OPTI ONAL, -- Need

}

-- TAG PDCCH- CONFI G STOP
-- ASNISTOP
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PDCCH-Config field descriptions

controlResourceSetToAddModList

List of UE specifically configured Control Resource Sets (CORESETS) to be used by the UE. The network configures at most 3 CORESETs per BWP per cell (including UE-
specific and common CORESETS). In case network reconfigures control resource set with the same ControlResourceSetld as used for commonControlResourceSet
configured via PDCCH-ConfigCommon, the configuration from PDCCH-Config always takes precedence and should not be updated by the UE based on
servingCellConfigCommon.

downlinkPreemption

Configuration of downlink preemption indications to be monitored in this cell (see TS 38.213 [13], clause 11.2).

searchSpacesToAddModList

List of UE specifically configured Search Spaces. The network configures at most 10 Search Spaces per BWP per cell (including UE-specific and common Search Spaces).
tpc-PUCCH

Enable and configure reception of group TPC commands for PUCCH

tpc-PUSCH

Enable and configure reception of group TPC commands for PUSCH

tpc-SRS

Enable and configure reception of group TPC commands for SRS

Conditional Presence Explanation
PUCCH-CellOnly The field is optionally present, Need M, for the PDCCH-Config of an SpCells as well as for PUCCH SCells. The field is
absent otherwise.

- PDCCH-ConfigCommon
The |IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well asin dedicated signalling.

PDCCH-ConfigCommon information element

- ASNLSTART
- TAG PDCCH- CONFI GCOVMON- START
PDCCH- Conf i gCommon : : = SEQUENCE {
cont r ol Resour ceSet Zer o Cont r ol Resour ceSet Zer o OPTI ONAL, -- Cond Initial BW-Only
conmonCont r ol Resour ceSet Cont r ol Resour ceSet OPTI ONAL, -- Need R
sear chSpaceZer o Sear chSpaceZer o OPTI ONAL, -- Cond Initial BW-Only
conmonSear chSpaceli st SEQUENCE (Sl ZE(1..4)) OF SearchSpace OPTI ONAL, -- Need R
sear chSpaceS| Bl Sear chSpacel d OPTI ONAL, -- Need S
sear chSpaceQ her Syst eml nf ornati on Sear chSpacel d OPTI ONAL, -- Need S
pagi ngSear chSpace Sear chSpacel d OPTI ONAL, -- Need S
r a- Sear chSpace Sear chSpacel d OPTI ONAL, -- Need S
[
first PDCCH Moni tori ngQccasi onOf PO CHO CE {
sCS15KHZoneT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .139),
sCS30KHZoneT- SCS15KHZhal f T SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .279),
sCS60KHZoneT- SCS30KHZhal f T- SCS15KHZquart er T SEQUENCE (S| ZE (1..maxPO per PF)) OF | NTEGER (0. .559),
sCS120KHZoneT- SCS60KHZhal f T- SCS30KHZquar t er T- SCS15KHZoneEi ght hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (O0..1119),
sCS120KHZhal f T- SCS60KHZquar t er T- SCS30KHZoneEi ght hT- SCS15KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO perPF)) OF | NTEGER (0. .2239),
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sCS120KHzZquar t er T- SCS60KHZoneEi ght hT- SCS30KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (0. .4479),
sCS120KHZoneEi ght hT- SCS60KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (0. .8959),
sCS120KHZoneSi xt eent hT SEQUENCE (Sl ZE (1..maxPO per PF)) OF | NTEGER (O0..17919)

} OPTI ONAL -- Cond Ct her BWP

11

- TAG PDCCH- CONFI GCOVMON- STCP
- ASNLSTCP

PDCCH-ConfigCommon field descriptions

commonControlResourceSet

An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a
ControlResourceSetld other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of
CORESET#0.

commonSearchSpaceList

A list of additional common search spaces. If the network configures this field, it uses the SearchSpacelds other than 0.

controlResourceSetZero

Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB
pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s)
than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied.

firstPDCCH-MonitoringOccasionOfPO

Indicates the first PDCCH monitoring occasion of each PO of the PF on this BWP, see TS 38.304 [20].

pagingSearchSpace

ID of the Search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10).
ra-SearchSpace

ID of the Search space for random access procedure (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive RAR in this BWP. This field is mandatory
present in the DL BWP(s) if the conditions described in TS 38.321 [3], subclause 5.15 are met.

searchSpaceOtherSystemInformation

ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1) If the field is absent, the UE does not receive other system
information in this BWP.

searchSpaceSIB1

ID of the search space for SIB1 message. In the initial DL BWP of the UE's PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this
BWP. (see TS 38.213 [13], clause 10)

searchSpaceZero

Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the
initial BWP (BWP#0) searchSpaceZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions described in TS 38.213 [13],
clause 10 are satisfied.
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Conditional Presence

Explanation

InitialBWP-Only If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in
ServingCellConfigCommon; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is
an SSB associated to the cell, the field is optionally present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in
ServingCellConfigCommon (still with the same setting for all UEs); it is absent in other BWPs. In other cases, the field is absent.

OtherBWP This field is optionally present, Need R, if this BWP is not the initial DL BWP and pagingSearchSpace is configured in this BWP.

Otherwise this field is not present.

- PDCCH-ConfigSIB1

The |lE PDCCH-ConfigSB1 is used to configure CORESET#0 and search space#0.

- ASNLSTART
- TAG PDCCH- CONFI GSI B1- START

PDCCH-ConfigSIB1 information element

PDCCH- ConfigSI Bl :: = SEQUENCE {

cont r ol Resour ceSet Zer o
sear chSpaceZer o

- TAG PDCCH- CONFI GSI B1- STOP
- ASNLSTOP

Cont r ol Resour ceSet Zer o,
Sear chSpaceZer o

PDCCH-ConfigSIB1 field descriptions

controlResourceSetZero

Corresponds to the 4 MSB RMSI-PDCCH-Config in TS 38.213 [13], clause 13. Determines a common ControlResourceSet (CORESET) with ID #0.

searchSpaceZero

Corresponds to 4 LSB of RMSI-PDCCH-Config in TS 38.213 [13], clause 13. Determines a common search space with 1D #0.

- PDCCH-ServingCellConfig
The |IE PDCCH-ServingCellConfig is used to configure UE specific PDCCH parameters applicable across all bandwidth parts of a serving cell.

- ASNLSTART
- TAG PDCCH- SERVI NGCELLCONFI G- START

PDCCH-ServingCellConfig information element

PDCCH- Servi ngCel | Config ::= SEQUENCE {

sl ot For mat | ndi cat or

- TAG PDCCH- SERVI NGCELLCONFI G- STOP

Set upRel ease { Sl ot Fornatl ndi cator } OPTI ONAL, -- Need M

ETSI




3GPP TS 38.331 version 15.4.0 Release 15 250 ETSI TS 138 331 V15.4.0 (2019-04)

-- ASNLISTORP

PDCCH-ServingCellConfig field descriptions

slotFormatindicator
Configuration of Slot-Format-Indicators to be monitored in the correspondingly configured PDCCHs this serving cell.

- PDCP-Config
The |IE PDCP-Config is used to set the configurable PDCP parameters for signalling and data radio bearers.

PDCP-Config information element

-- ASNLISTART
-- TAG PDCP- CONFI G- START
PDCP- Config ::= SEQUENCE {
drb SEQUENCE {
di scar dTi ner ENUVERATED {ns10, ns20, ms30, ms40, nms50, ms60, ns75, nsl00, ns150, ns200,
nms250, ne300, ne500, n8750, Nn81500, infinity} OPTI ONAL, -- Cond Setup
pdcp- SN- Si zeUL ENUVERATED {| enl12bits, |enl8bits} OPTI ONAL, -- Cond Setup2
pdcp- SN- Si zeDL ENUVERATED {| enl12bits, |enl8bits} OPTI ONAL, -- Cond Setup2
header Conpr essi on CHO CE {
not Used NULL,
rohc SEQUENCE {
maxCl D I NTEGER (1..16383) DEFAULT 15,
profiles SEQUENCE {
profil e0x0001 BOOLEAN,
profil e0x0002 BOOLEAN,
profil e0x0003 BOOLEAN,
profil e0x0004 BOOLEAN,
profil eOx0006 BOOLEAN,
profil e0x0101 BOOLEAN,
profil e0x0102 BOOLEAN,
profil eOx0103 BOOLEAN,
profil eOx0104 BOOLEAN
'
dr b- Cont i nueROHC ENUVERATED { true } OPTI ONAL -- Need N
H
upl i nkOnl yROHC SEQUENCE {
maxCl D I NTEGER (1..16383) DEFAULT 15,
profiles SEQUENCE {
profil eOx0006 BOOLEAN
'
dr b- Cont i nueROHC ENUVERATED { true } OPTI ONAL -- Need N
H
b
integrityProtection ENUVERATED { enabl ed } OPTI ONAL, -- Cond Connect edTo5GC
st at usReport Requi r ed ENUVERATED { true } OPTI ONAL, - Cond R c-AM
out Of OrderDel i very ENUVERATED { true } OPTI ONAL - Need R
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}
nmor eThanOneRLC SEQUENCE {
pri maryPat h SEQUENCE {
cel | Group Cel | Goupl d
| ogi cal Channel Logi cal Channel I dentity
H,
ul - Dat aSpl it Threshol d UL- Dat aSpl i t Threshol d
pdcp- Duplication BOOLEAN
t - Reordering ENUMERATED {

ms0, nsl, ns2, ns4, ns5, ns8, nsl0,
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OPTI ONAL, -- Cond DRB

OPTI ONAL, -- Need R

OPTI ONAL -- Need R

OPTI ONAL, -- Cond SplitBearer
OPTI ONAL -- Need R

OPTI ONAL, -- Cond MreThanOneRLC

msl5, nms20, ns30, ns40,

ms50, nms60, ne80, ns100, ns120, ns140, nsl60, n8180, NBE200, NEB220,
ms240, ns260, nms280, nms300, ns500, ns750, ns1000, nB81250,
ms1500, nms1750, ns2000, n82250, NnMB2500, nB2750,

ms3000, spare28, spare27, spare26,
spare23, spare22, spare2l, spare20,
sparel9, sparel8, sparel?7, sparel6,
sparel3, sparel2, sparell, spareloO,
spare08, spareQ7, spare06, spare05,
spare02, spare0Ol1 }

[

ci pheringDi sabl ed ENUVERATED {true}

}

UL- Dat aSpl it Threshol d ::= ENUMERATED {
b0, b100, b200, b400, b80O,
b409600, b819200, b1228800,
b6553600, infinity, spare8,

-- TAG PDCP- CONFI G- STCP
-- ASNISTOP

spare25, spare24,

sparel5, sparel4,
spar e09,
spar e04, spare03,
OPTI ONAL, -- Need S

OPTI ONAL -- Cond ConnectedTo5CC

b1600, b3200, b6400, b12800, b25600, b51200, b102400, b204800,
b1638400, b2457600, b3276800, b4096000, b4915200, b5734400,
spare7, spare6, spareb5, spare4, spare3, spare2, sparel}
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PDCP-Config field descriptions

cipheringDisabled

If included, ciphering is disabled for this DRB regardless of which ciphering algorithm is configured for the SRB/DRBs. The field may only be included if the UE is connected
to 5GC. Otherwise the field is absent. The network configures all DRBs with the same PDU-session ID with same value for this field.

discardTimer

Value in ms of discardTimer specified in TS 38.323 [5]. Value ms50 corresponds to 50 ms, ms100 corresponds to 100 ms and so on.

drb-ContinueROHC

Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is
configured only in case of reconfiguration with sync where the PDCP termination point is not changed and the fullConfig is not indicated.

headerCompression

If rohc is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. If uplinkOnlyROHC is configured, the UE shall apply the configure ROHC
profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. The network reconfigures headerCompression only upon
reconfiguration involving PDCP re-establishment. Network configures headerCompression to notUsed when outOfOrderDelivery is configured.

integrityProtection

Indicates whether or not integrity protection is configured for this radio bearer. The value of integrityProtection for a DRB can only be changed using reconfiguration with sync.
The network configures all DRBs with the same PDU-session ID with same value for this field.

maxCID

Indicates the value of the MAX_CID parameter as specified in TS 38.323 [5].

The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the
UE. The network configures the same value for maxCID in both rohc and uplinkOnlyROHC.

moreThanOneRLC

This field configures UL data transmission when more than one RLC entity is associated with the PDCP entity.

outOfOrderDelivery

Indicates whether or not outOfOrderDelivery specified in TS 38.323 [5] is configured. Out-of-order delivery is configured only when the radio bearer is established.
pdcp-Duplication

Indicates whether or not uplink duplication status at the time of receiving this IE is configured and activated as specified in TS 38.323 [5]. The presence of this field indicates
whether duplication is configured. PDCP duplication is not configured for CA packet duplication of LTE RLC bearer. The value of this field, when the field is present, indicates
the initial state of the duplication. If set to TRUE, duplication is activated. The value of this field is always TRUE, when configured for a SRB.

pdcp-SN-SizeDL

PDCP sequence number size for downlink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value 12 is applicable.

pdcp-SN-SizeUL

PDCP sequence number size for uplink, 12 or 18 bits, as specified in TS 38.323 [5]. For SRBs only the value 12 is applicable.

primaryPath

Indicates the cell group ID and LCID of the primary RLC entity as specified in TS 38.323 [5], clause 5.2.1 for UL data transmission when more than one RLC entity is
associated with the PDCP entity. In this version of the specification, only cell group ID corresponding to MCG is supported for SRBs. The NW indicates cellGroup for split
bearers using logical channels in different cell groups. The NW indicates logicalChannel for CA based PDCP duplication, i.e., if both logical channels terminate in the same
cell group.

statusReportRequired

For AM DRBs, indicates whether the DRB is configured to send a PDCP status report in the uplink, as specified in TS 38.323 [5].

t-Reordering

Value in ms of t-Reordering specified in TS 38.323 [5]. Value msO corresponds to 0 ms, value ms20 corresponds to 20 ms, value ms40 corresponds to 40 ms, and so on.
When the field is absent the UE applies the value infinity.

ul-DataSplitThreshold

Parameter specified in TS 38.323 [5]. Value b0 corresponds to 0 bytes, value b100 corresponds to 100 bytes, value b200 corresponds to 200 bytes, and so on. The network
sets this field to ‘infinity’ for UEs not supporting splitDRB-withUL-Both-MCG-SCG. If the field is absent when the split bearer is configured for the radio bearer first time, then
the default value infinity is applied.

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 253 ETSI TS 138 331 V15.4.0 (2019-04)

Conditional presence

Explanation

DRB

This field is mandatory present when the corresponding DRB is being set up, not present for SRBs. Otherwise this field is optionally
present, need M.

MoreThanOneRLC This field is mandatory present upon RRC reconfiguration with setup of a PDCP entity for a radio bearer with more than one associated
logical channel and upon RRC reconfiguration with the association of an additional logical channel to the PDCP entity.
Upon RRC reconfiguration when a PDCP entity is associated with multiple logical channels, this field is optionally present need M.
Otherwise, this field is absent, and all its included parameters are released.

Rlc-AM For RLC AM, the field is optionally present, need R. Otherwise, the field is not present.

Setup The field is mandatory present in case of radio bearer setup. Otherwise the field is optionally present, need M.

SplitBearer The field is absent for SRBs. Otherwise, the field is optional present, need M, in case of radio bearer with more than one associated RLC
mapped to different cell groups.

ConnectedTo5GC The field is optionally present, need R, if the UE is connected to 5GC. Otherwise the field is absent.

Setup2 This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. Otherwise, this field is not present.

- PDSCH-Config

The PDSCH-Config |E is used to configure the UE specific PDSCH parameters.

PDSCH-Config information element

ASN1START
TAG PDSCH- CONFI G- START
PDSCH- Config ::= SEQUENCE {
dat aScr anbl i ngl dent i t yPDSCH I NTEGCER (0..1023) OPTI ONAL, -- Need S
dnr s- Downl i nkFor PDSCH Mappi ngTypeA Set upRel ease { DVRS- Downl i nkConfig } OPTI ONAL, -- Need M
dnr s- Downl i nkFor PDSCH Mappi ngTypeB Set upRel ease { DVRS- Downl i nkConfig } OPTI ONAL, -- Need M
tci - St at esToAddModLi st SEQUENCE (Sl ZE(1..maxNrof TCl - States)) O TCl-State OPTI ONAL, -- Need N
tci - St at esToRel easeli st SEQUENCE (Sl ZE(1..maxNrof TCl-States)) O TCl-Stateld OPTI ONAL, -- Need N
vrb- ToPRB- | nter| eaver ENUVERATED {n2, n4} OPTI ONAL, -- Need S
resour ceAl | ocation ENUVERATED { resourceAl | ocati onTypeO, resourceAllocationTypel, dynam cSwitch},
pdsch- Ti meDomai nAl | ocat i onLi st Set upRel ease { PDSCH Ti neDorai nResour ceAl | ocati onLi st } OPTI ONAL, -- Need M
pdsch- Aggr egat i onFact or ENUVERATED { n2, n4, n8 } OPTIl ONAL, -- Need S
rat eMat chPat t er nToAddModLi st SEQUENCE (S| ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPattern OPTI ONAL, -- Need N
rat eMat chPat t er nToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPatternld OPTI ONAL, -- Need N
rat eivat chPatt ernG oupl Rat eMat chPat t er nG oup OPTI ONAL, -- Need R
rat eMat chPat t er nG oup2 Rat eMvat chPat t er nG oup OPTI ONAL, -- Need R
rbg-Si ze ENUVERATED {configl, config2},
ncs- Tabl e ENUVERATED {qan56, gant4LowSE} OPTI ONAL, -- Need S
maxNr of CodeWdr dsSchedul edByDCl ENUVERATED {n1, n2} OPTI ONAL, -- Need R
pr b- Bundl i ngType CHO CE {
stati cBundling SEQUENCE {
bundl eSi ze ENUVERATED { n4, wi deband } OPTI ONAL -- Need S
H
dynami cBundl i ng SEQUENCE {
bundl eSi zeSet 1 ENUVERATED { n4, wi deband, n2-w deband, n4-wi deband } OPTI ONAL, -- Need S
bundl eSi zeSet 2 ENUVERATED { n4, wi deband } OPTI ONAL -- Need S
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} }
zp- CSl - RS- Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resources)) OF ZP-CSl - RS- Resource
OPTI ONAL, -- Need N
zp- CSl - RS- Resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resour ces)) OF ZP-CSl - RS- Resour cel d
OPTI ONAL, -- Need N
aperi odi c- ZP- CSI - RS- Resour ceSet sToAddModLi st SEQUENCE (SI ZE (1.. maxNrof ZP- CSl - RS- ResourceSets)) OF ZP-CsSl - RS- Resour ceSet
OPTI ONAL, -- Need N
aperi odi c- ZP- CSl - RS- Resour ceSet sToRel easeLi st SEQUENCE (S| ZE (1.. maxNrof ZP- CSl - RS- Resour ceSets)) OF ZP-CSl - RS- Resour ceSet | d
OPTI ONAL, -- Need N
sp- ZP- CSI - RS- Resour ceSet sToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof ZP- CSl - RS- Resour ceSets)) OF ZP-CSl - RS- Resour ceSet
OPTI ONAL, -- Need N
sp- ZP- CSl - RS- Resour ceSet sToRel easeLi st SEQUENCE (S| ZE (1..maxNrof ZP- CSI - RS- ResourceSets)) OF ZP-CSl- RS- ResourceSet|d
OPTI ONAL, -- Need N
p- ZP- CSl - RS- Resour ceSet Set upRel ease { ZP-CsSl - RS- ResourceSet }
OPTI ONAL, -- Need M
}
Rat eMvat chPatt ernG oup :: = SEQUENCE (Sl ZE (1.. maxNrof Rat eMat chPatt ernsPer Group)) OF CHO CE {
cel | Level Rat eMat chPat t ernl d,
bwpLevel Rat eMat chPatternl d

}

-- TAG PDSCH- CONFI G- STOP
-- ASNLSTOP
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PDSCH-Config field descriptions

aperiodic-ZP-CSI-RS-ResourceSetsToAddModList

AddMod/Release lists for configuring aperiodically triggered zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetld and the IDs of one or more ZP-
CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network configures the UE with at most 3 aperiodic ZP-CSI-RS-
ResourceSets and it uses only the ZP-CSI-RS-ResourceSetld 1 to 3. The network triggers a set by indicating its ZP-CSI-RS-ResourceSetld in the DCI payload. The DCI
codepoint '01' triggers the resource set with ZP-CSI-RS-ResourceSetld 1, the DCI codepoint '10' triggers the resource set with ZP-CSI-RS-ResourceSetld 2, and the DCI
codepoint '11' triggers the resource set with ZP-CSI-RS-ResourceSetld 3 (see TS 38.214 [19], clause 5.1.4.2)

dataScramblingldentityPDSCH

Identifier used to initialize data scrambling (c_init) for PDSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 7.3.1.1).
dmrs-DownlinkForPDSCH-MappingTypeA

DMRS configuration for PDSCH transmissions using PDSCH mapping type A (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

dmrs-DownlinkForPDSCH-MappingTypeB

DMRS configuration for PDSCH transmissions using PDSCH mapping type B (chosen dynamically via PDSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

maxNrofCodeWordsScheduledByDCI

Maximum number of code words that a single DCI may schedule. This changes the number of MCS/RV/NDI bits in the DCI message from 1 to 2.

mcs-Table

Indicates which MCS table the UE shall use for PDSCH. (see TS 38.214 [19], clause 5.1.3.1). If the field is absent the UE applies the value 64QAM.
pdsch-AggregationFactor

Number of repetitions for data (see TS 38.214 [19], clause 5.1.2.1). When the field is absent the UE applies the value 1

pdsch-TimeDomainAllocationList

List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1in TS 38.214 [19])

prb-BundlingType

Indicates the PRB bundle type and bundle size(s) (see TS 38.214 [19], clause 5.1.2.3). If dynamic is chosen, the actual bundleSizeSetl or bundleSizeSet2 to use is indicated
via DCI. Constraints on bundleSize(Set) setting depending on vrb-ToPRB-Interleaver and rbg-Size settings are described in TS 38.214 [19], clause 5.1.2.3. If a
bundleSize(Set) value is absent, the UE applies the value n2.

p-ZP-CSI-RS-ResourceSet

A set of periodically occurring ZP-CSI-RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList). The network uses the ZP-CSI-RS-
ResourceSetld=0 for this set.

rateMatchPatternGroupl

The IDs of a first group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -
>rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

rateMatchPatternGroup2

The IDs of a second group of RateMatchPatterns defined in PDSCH-Config->rateMatchPatternToAddModList (BWP level) or in ServingCellConfig -
>rateMatchPatternToAddModList (cell level). These patterns can be activated dynamically by DCI (see TS 38.214 [19], clause 5.1.4.1).

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps (see TS 38.214
[19], clause 5.1.4.1). FFS: RAN1 indicates that there should be a set of patterns per cell and one per BWP => Having both seems unnecessary.

rbg-Size

Selection between config 1 and config 2 for RBG size for PDSCH. The UE ignores this field if resourceAllocation is set to resourceAllocationTypel (see TS 38.214 [19], clause
5.1.2.2.1).

resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 5.1.2.2).
sp-ZP-CSI-RS-ResourceSetsToAddModList

AddMod/Release lists for configuring semi-persistent zero-power CSI-RS resource sets. Each set contains a ZP-CSI-RS-ResourceSetld and the IDs of one or more ZP-CSlI-
RS-Resources (the actual resources are defined in the zp-CSI-RS-ResourceToAddModList) (see TS 38.214 [19], clause 5.1.4.2).
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tci-StatesToAddModList

PDSCH DMRS ports (see TS 38.214 [19], clause 5.1.4).

A list of Transmission Configuration Indicator (TCI) states indicating a transmission configuration which includes QCL-relationships between the DL RSs in one RS set and the

vrb-ToPRB-Interleaver

Interleaving unit configurable between 2 and 4 PRBs (see TS 38.211 [16], clause 7.3.1.6). When the field is absent, the UE performs non-interleaved VRB-to-PRB mapping.

zp-CSI-RS-ResourceToAddModList

semi-persistent or periodic (see TS 38.214 [19]).

A list of Zero-Power (ZP) CSI-RS resources used for PDSCH rate-matching. Each resource in this list may be referred to from only one type of resource set, i.e., aperiodic,

- PDSCH-ConfigCommon
The |E PDSCH-ConfigCommon is used to configure cell specific PDSCH parameters.

PDSCH-ConfigCommon information element

- ASNLSTART
- TAG PDSCH- CONFI GCOMVON- START
PDSCH- Confi gCommon :: = SEQUENCE {
pdsch- Ti meDomai nAl | ocat i onLi st PDSCH- Ti meDonai nResour ceAl | ocat i onLi st OPTI ONAL,
}

- TAG PDSCH- CONFI GCOMMON- STCP
- ASNLSTCP

- Need R

PDSCH-ConfigCommon field descriptions

pdsch-TimeDomainAllocationList
List of time-domain configurations for timing of DL assignment to DL data (see table 5.1.2.1.1-1in TS 38.214 [19]).

- PDSCH-ServingCellConfig

The |IE PDSCH-ServingCellConfig is used to configure UE specific PDSCH parameters that are common across the UE's BWPs of one serving cell.

PDSCH-ServingCellConfig information element

- ASNLSTART
- TAG PDSCH- SERVI NGCELLCONFI G- START
PDSCH- Servi ngCel | Config ::= SEQUENCE {
codeBl ockG oupTransmni ssi on Set upRel ease { PDSCH CodeBl ockG oupTransm ssi on } OPTI ONAL,
xOver head ENUVERATED { xCh6, xCh12, xCh18 } OPTI ONAL,
nr of HARQ Pr ocessesFor PDSCH ENUVERATED {n2, n4, n6, nl0, nl2, nl6} OPTI ONAL,
pucch- Cel | ServCel | | ndex OPTI ONAL,

L]

{

ETSI

Need M
Need S
Need S

- Cond SCel | AddOnl'y



3GPP TS 38.331 version 15.4.0 Release 15 257 ETSI TS 138 331 V15.4.0 (2019-04)

maxM MO Layer s I NTECER (1..8) OPTIONAL, -- Need M
processi ngType2Enabl ed BOOLEAN OPTI ONAL -- Need M
11

}

PDSCH- CodeBl ockGr oupTransmni ssion ::= SEQUENCE {
maxCodeBl ockG oupsPer Tr anspor t Bl ock ENUVERATED {n2, n4, n6, n8},

codeBl ockG oupFl ushl ndi cat or BOOLEAN,

- TAG PDSCH- SERVI NGCELLCONFI G- STCP
- ASNLSTOP

PDSCH-CodeBlockGroupTransmission field descriptions

codeBlockGroupFlushindicator

Indicates whether CBGFI for CBG based (re)transmission in DL is enabled (true). (see TS 38.212 [17], clause 7.3.1.2.2)
maxCodeBlockGroupsPerTransportBlock

Maximum number of code-block-groups (CBGs) per TB. In case of multiple CW, the maximum CBG is 4 (see TS 38.213 [13], clause 9.1.1)

PDSCH-ServingCellConfig field descriptions

codeBlockGroupTransmission

Enables and configures code-block-group (CBG) based transmission (see TS 38.213 [13], clause 9.1.1)

maxMIMO-Layers

Indicates the maximum MIMO layer to be used for PDSCH in all BWPs of this serving cell. (see FFS_section, section FFS_Section)

nrofHARQ-ProcessesForPDSCH

The number of HARQ processes to be used on the PDSCH of a serving cell. n2 corresponds to 2 HARQ processes, n4 to 4 HARQ processes and so on. If the field is absent,
the UE uses 8 HARQ processes (see TS 38.214 [19], clause 5.1).

processingType2Enabled

Enables configuration of advanced processing time capability 2 for PDSCH (see 38.214 [19], clause 5.3).

pucch-Cell

The ID of the serving cell (of the same cell group) to use for PUCCH. If the field is absent, the UE sends the HARQ feedback on the PUCCH of the SpCell of this cell group.

xOverhead
Accounts for overhead from CSI-RS, CORESET, etc. If the field is absent, the UE applies value xOhO (see TS 38.214 [19], clause 5.1.3.2).

Conditional Presence Explanation
SCellAddOnly It is optionally present, Need M, for (non-PUCCH) SCells when adding a new SCell. The field is absent when reconfiguring
SCells. The field is also absent for the SpCells as well as for a PUCCH SCell.

- PDSCH-TimeDomainResourceAllocationList

The |E PDSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PDSCH. The PDSCH-TimeDomainResourceAllocationList
contains one or more of such PDSCH-TimeDomainResourceAllocations. The network indicates in the DL assignment which of the configured time domain allocations the UE
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shall apply for that DL assignment. The UE determines the bit width of the DCI field based on the number of entries in the PDSCH-TimeDomainResourceAllocationList. Value

0inthe DCI field refersto the first element in thislist, value 1 in the DCI field refers to the second element in thislist, and so on.

PDSCH-TimeDomainResourceAllocationList information element

- ASNLSTART
- TAG PDSCH- TI MEDOVAI NRESOURCEALLOCATI ONLI ST- START

PDSCH- Ti neDonai nResour ceAl | ocationLi st ::= SEQUENCE (S| ZE(1..nmaxNrof DL- Al | ocations)) OF PDSCH Ti neDonai nResour ceAl | ocati on
PDSCH- Ti neDonai nResour ceAl | ocation ::= SEQUENCE {

) I NTEGER( 0. . 32) OPTI ONAL,

Need S

mappi ngType ENUVERATED {typeA, typeB},
st art Symbol AndLengt h | NTEGER (0. .127)
}
- TAG PDSCH- TI MEDOVAI NRESOURCEALLQOCATI ONLI ST- STOP
- ASNLSTOP
PDSCH-TimeDomainResourceAllocation field descriptions
kO

Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1) When the field is absent the UE applies the value 0.

mappingType
PDSCH mapping type. (see TS 38.214 [19], clause 5.3)

startSymbolAndLength

not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1)

An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does

- PHR-Config
The |E PHR-Config is used to configure parameters for power headroom reporting.

PHR-Config information element

- ASNLSTART
- TAG PHR- CONFI G START
PHR- Config ::= SEQUENCE {

phr - Peri odi cTi mer ENUVERATED {sf 10, sf20, sf50, sf100, sf200,sf500, sf1000, infinity},
phr - Prohi bi t Ti mer ENUVERATED {sf0, sf10, sf20, sf50, sf100,sf200, sf500, sf1000},
phr - Tx- Power Fact or Change ENUVERATED {dB1, dB3, dB6, infinity},
mul ti pl ePHR BOOLEAN,
dunmmy BOOLEAN,
phr - Type2Q her Cel | BOOLEAN,

phr - ModeQ her CG ENUVERATED {real, virtual},
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- TAG PHR- CONFI G- STOP

- ASN1STOP

PHR-Config field descriptions
dummy
This field is not used in this version of the specification and the UE ignores the received value.
multiplePHR

Indicates if power headroom shall be reported using the Single Entry PHR MAC control element or Multiple Entry PHR MAC control element defined in TS 38.321 [3]. True
means to use Multiple Entry PHR MAC control element and False means to use the Single Entry PHR MAC control element defined in TS 38.321 [3].The network configures
this field to true for MR-DC and UL CA for NR, and to false in all other cases.

phr-ModeOtherCG

Indicates the mode (i.e. real or virtual) used for the PHR of the activated cells that are part of the other Cell Group (i.e. MCG or SCG), when DC is configured. If the UE is
configured with only one cell group (no DC), it ignores the field.

phr-PeriodicTimer

Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. sf10 corresponds to 10 subframes, sf20 corresponds to 20 subframes, and so on.
phr-ProhibitTimer

Value in number of subframes for PHR reporting as specified in TS 38.321 [3]. sfO corresponds to 0 subframe, sf10 corresponds to 10 subframes, sf20 corresponds to 20
subframes, and so on.

phr-Tx-PowerFactorChange

Value in dB for PHR reporting as specified in TS 38.321 [3]. Value dB1 corresponds to 1 dB, dB3 corresponds to 3 dB and so on. The same value applies for each serving cell
(although the associated functionality is performed independently for each cell).

phr-Type2OtherCell

If set to true, the UE shall report a PHR type 2 for the SpCell of the other MAC entity. See TS 38.321 [3], clause 5.4.6. Network sets this field to false if the UE is not configured
with an E-UTRA MAC entity.

- PhysCellld
The PhysCellld identifies the physical cell identity (PCI).

PhysCellld information element

- ASNLSTART
- TAG PHYS- CELL- | D- START

PhysCel I I d ::= I NTEGER (0. .1007)

- TAG PHYS- CELL-| D- STOP
- ASNLSTCP

- PhysicalCellGroupConfig

The |E Physical CellGroupConfig is used to configure cell-group specific L1 parameters.
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-- ASNLISTART

-- TAG PHYSI CALCELLGROUPCONFI G- START

Physi cal Cel | G oupConfig ::=
har g- ACK- Spat i al Bundl i ngPUCCH
har g- ACK- Spat i al Bundl i ngPUSCH
p- NR- FR1
pdsch- HARQ ACK- Codebook
t pc- SRS- RNTI
t pc- PUCCH- RNTI
t pc- PUSCH- RNTI
sp- CSI - RNTI
CcS- RNTI
!
ncs- C- RNTI
p- UE- FR1
11,
[
xScal e

11

}

-- TAG PHYSI CALCELLGROUPCONFI G- STCP
-- ASNLISTOP

260

PhysicalCellGroupConfig information element

SEQUENCE {

ENUVERATED {t r ue}

ENUVERATED {t r ue}

P- Max

ENUVERATED {sem Static, dynam c},
RNTI - Val ue

RNTI - Val ue

RNTI - Val ue

RNTI - Val ue

Set upRel ease { RNTI-Val ue }

RNTI - Val ue
P- Max

ENUVERATED {dBO, dB6, spare2, sparel}
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-- Need

-- Need
-- Need
-- Need
-- Cond
-- Need

-- Need
-- Cond

ETSI TS 138 331 V15.4.0 (2019-04)

0w

nXxDoD

P- CSI - Repor t

<

R
MCG- Onl y

-~ Cond SCG Only



3GPP TS 38.331 version 15.4.0 Release 15 261 ETSI TS 138 331 V15.4.0 (2019-04)

PhysicalCellGroupConfig field descriptions

cs-RNTI

RNTI value for downlink SPS (see SPS-Config) and uplink configured grant (see ConfiguredGrantConfig).

harg-ACK-SpatialBundlingPUCCH

Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH reporting of HARQ-ACK. It is only applicable when
more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clause 9.1.2.1).
harg-ACK-SpatialBundlingPUSCH

Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH reporting of HARQ-ACK. It is only applicable when
more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2).

mcs-C-RNTI

RNTI to indicate use of gam64LowSE for grant-based transmissions. When the MCS-C-RNTI is configured, RNTI scrambling of DCI CRC is used to choose the corresponding
MCS table.

p-NR-FR1

The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE
may use may be additionally limited by p-Max (configured in FrequencyinfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).

p-UE-FR1

The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE
may use may be additionally limited by p-Max (configured in FrequencylnfoUL) and by p-NR-FR1 (configured for the cell group).

pdsch-HARQ-ACK-Codebook

The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3).
sp-CSI-RNTI

RNTI for Semi-Persistent CSlI reporting on PUSCH (see CSI-ReportConfig) (see TS 38.214 [19], clause 5.2.1.5.2)

tpc-PUCCH-RNTI

RNTI used for PUCCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

tpc-PUSCH-RNTI

RNTI used for PUSCH TPC commands on DCI (see TS 38.213 [13], clause 10.1)

tpc-SRS-RNTI

RNTI used for SRS TPC commands on DCI (see TS 38.213[13], clause 10.1)

xScale

The UE is allowed to drop NR only if the power scaling applied to NR results in a difference between scaled and unscaled NR UL of more than xScale dB (see TS 38.101-3
[34]). If the value is not configured for dynamic power sharing, the UE assumes default value of 6 dB

Conditional Presence Explanation
MCG-Only This field is optionally present, Need R, in the PhysicalCellGroupConfig of the MCG. It is absent otherwise.
SP-CSI-Report The field is mandatory present, Need R, when at least one CSI-ReportConfig with reportConfigType set to
semiPersistentOnPUSCH is configured; otherwise it is optionally present, need M.
SCG-Only This field is optionally present, Need S, in the PhysicalCellGroupConfig of the SCG in case of EN-DC as defined in TS
38.101-3 [34]. It is absent otherwise. FFS for NR-NR DC and multiple NR uplinks.

- PLMN-Identity
The |E PLMN-Identity identifies a Public Land Mobile Network. Further information regarding how to set the IE is specified in TS 23.003 [21].
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PLMN-Identity information element

- ASNLISTART
- TAG PLM\- | DENTI TY- | NFORVATI ON- START
PLM\- I dentity ::= SEQUENCE {
ncc MCC OPTI ONAL, -- Cond MCC
mc MNC
}
MCC :: = SEQUENCE (Sl ZE (3)) OF MCC-MNC-Digit
MC :: = SEQUENCE (SIZE (2..3)) OF MCC-MNC-Digit

MCC- MNG- Di gi t I NTEGER (0. . 9)

- TAG PLM\- | DENTI TY- | NFORMVATI ON- STCP
- ASNLSTCP

PLMN-Identity field descriptions

mcc
The first element contains the first MCC digit, the second element the second MCC digit and so on. If the field is absent, it takes the same value as the mcc of the immediately
preceding IE PLMN-Identity. See TS 23.003 [21].

mnc

The first element contains the first MNC digit, the second element the second MNC digit and so on. See TS 23.003 [21].

Conditional Presence Explanation
MCC This field is mandatory present when PLMN-Identity is not used in a list or if it is the first entry of PLMN-Identity in a list. Otherwise it is
optional, Need S.

- PLMN-IdentityInfoList
Includes alist of PLMN identity information.

PLMN-IdentityInfoList information element

- ASNLSTART
- TAG PLMN\- | DENTI TY- LI ST- START
PLM\- I dentitylnfolist ::= SEQUENCE (Sl ZE (1..maxPLMN)) OF PLM\-Identitylnfo
PLM\- I dentitylnfo ::= SEQUENCE {
pl m-1ldentitylList SEQUENCE (SI ZE (1..maxPLMN)) OF PLM\-ldentity,
t racki ngAr eaCode Tr acki ngAr eaCode OPTI ONAL, -- Need R
ranac RAN- Ar eaCode OPTI ONAL, -- Need R
cellldentity Cellldentity,
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cel | ReservedFor Qper at or Use ENUVERATED {reserved, notReserved},

- TAG PLMN\- | DENTI TY- LI ST- STOP
- ASNLSTOP

PLMN-IdentityInfo field descriptions

cellReservedForOperatorUse

Indicates whether the cell is reserved for operator use (per PLMN), as defined in TS 38.304 [20].

trackingAreaCode

Indicates Tracking Area Code to which the cell indicated by cellldentity field belongs. The presence of the field indicates that the cell supports at least standalone operation
(per PLMN); the absence of the field indicates that the cell only supports EN-DC functionality (per PLMN).

- PRB-Id
The PRB-1d identifies a Physical Resource Block (PRB) position within acarrier.

PRB-Id information element

- ASNLSTART
- TAG PRB- 1 D- START

PRB-1d ::= I NTEGER (0. . nmaxNrof Physi cal Resour ceBl ocks- 1)

- TAG PRB- | D- STOP
- ASNLSTOP

- PTRS-DownlinkConfig
The |E PTRS DownlinkConfig is used to configure downlink phase tracking reference signals (PTRS) (see TS 38.214 [19] clause 5.1.6.3)

PTRS-DownlinkConfig information element

- ASNLSTART
- TAG PTRS- DOMNLI NKCONFI G- START
PTRS- Downl i nkConfig ::= SEQUENCE {
frequencyDensity SEQUENCE (SIZE (2)) OF | NTEGER (1..276) OPTI ONAL, -- Need S
timeDensity SEQUENCE (SI ZE (3)) OF I NTEGER (0. .29) OPTIONAL, -- Need S
epre-Ratio I NTEGER (0. . 3) OPTIONAL, -- Need S

resour ceEl ement Of f set ENUVERATED { of fset 01, offset10, offsetll } OPTIl ONAL, -- Need S

- TAG PTRS- DOMNLI NKCONFI G- STOP
- ASNLSTOP
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PTRS-DownlinkConfig field descriptions

epre-Ratio

EPRE ratio between PTRS and PDSCH. Value 0 correspond to the codepoint "00" in table 4.1-2. Value 1 corresponds to codepoint "01" If the field is not provided, the UE
applies value 0 (see TS 38.214 [19], clause 4.1)

frequencyDensity

Presence and frequency density of DL PT-RS as a function of Scheduled BW. If the field is absent, the UE uses K_PT-RS = 2 (see TS 38.214 [19], clause 5.1.6.3, Table
5.1.6.3-2)

resourceElementOffset

Indicates the subcarrier offset for DL PTRS. If the field is absent, the UE applies the value offset00 (see TS 38.214 [19], clause 6.4.1.2.2.1).

timeDensity

Presence and time density of DL PT-RS as a function of MCS. The value 29 is only applicable for MCS Table 5.1.3.1-1 (TS 38.214 [19]). If the field is absent, the UE uses
L PT-RS =1 (see TS 38.214 [19], clause 5.1.6.3, Table 5.1.6.3-1)

- PTRS-UplinkConfig
The |lE PTRS UplinkConfig is used to configure uplink Phase-Tracking-Reference-Signals (PTRS).

PTRS-UplinkConfig information element

- ASNLSTART
- TAG PTRS- UPLI NKCONFI G- START
PTRS- Upl i nkConfig ::= SEQUENCE {
transf or nPr ecoder Di sabl ed SEQUENCE {
frequencyDensity SEQUENCE (Sl ZE (2)) OF | NTEGER (1..276) OPTIONAL, -- Need S
timeDensity SEQUENCE (SI ZE (3)) OF I NTEGER (0. . 29) OPTIONAL, -- Need S
maxNr of Ports ENUVERATED {nl1, n2},
resour ceEl ement O f set ENUVERATED { of f set 01, of fset10, offsetll } OPTI ONAL, -- Need S
pt r s- Power ENUVERATED {p00, pO01, pl0, pl1}
} OPTI ONAL, -- Need R
t ransf or mPr ecoder Enabl ed SEQUENCE {
sanpl eDensi ty SEQUENCE (Sl ZE (5)) OF | NTEGER (1..276),
ti meDensi t yTransf or nPrecodi ng ENUVERATED {d2} OPTI ONAL -- Need S
} OPTI ONAL, -- Need R
}

-- TAG PTRS- UPLI NKCONFI G- STCP
- ASNLSTCP
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PTRS-UplinkConfig field descriptions

frequencyDensity

Presence and frequency density of UL PT-RS for CP-OFDM waveform as a function of scheduled BW If the field is absent, the UE uses K_PT-RS = 2 (see TS 38.214 [19],
clause 6.1).

maxNrofPorts

The maximum number of UL PTRS ports for CP-OFDM (see TS 38.214 [19], clause 6.2.3.1).

ptrs-Power

UL PTRS power boosting factor per PTRS port (see TS 38.214 [19], clause 6.1, table 6.2.3.1.3).

resourceElementOffset

Indicates the subcarrier offset for UL PTRS for CP-OFDM. If the field is absent, the UE applies the value offset00 (see TS 38.211 [16], clause 6.4.1.2.2).
sampleDensity

Sample density of PT-RS for DFT-s-OFDM, pre-DFT, indicating a set of thresholds T={NRBn, n=0,1,2,3,4}, that indicates dependency between presence of PT-RS and
scheduled BW and the values of X and K the UE should use depending on the scheduled BW, see TS 38.214 [19], clause 6.1, table 6.2.3.2-1.

timeDensity

Presence and time density of UL PT-RS for CP-OFDM waveform as a function of MCS If the field is absent, the UE uses L_PT-RS =1 (see TS 38.214 [19], clause 6.1).
timeDensityTransformPrecoding

Time density (OFDM symbol level) of PT-RS for DFT-s-OFDM. If the field is absent, the UE applies value d1 (see TS 38.214 [19], clause 6.1).
transformPrecoderDisabled

Configuration of UL PTRS without transform precoder (with CP-OFDM).

transformPrecoderEnabled

Configuration of UL PTRS with transform precoder (DFT-S-OFDM).

- PUCCH-Config
The |lE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).

PUCCH-Config information element

- ASNLSTART
- TAG PUCCH- CONFI G- START
PUCCH- Config ::= SEQUENCE {

resour ceSet ToAddModLi st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resour ceSets)) OF PUCCH Resour ceSet OPTI ONAL, -- Need N
resour ceSet ToRel easelLi st SEQUENCE ('Sl ZE (1.. maxNr of PUCCH Resour ceSets)) OF PUCCH ResourceSet|d OPTI ONAL, -- Need N
resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resources)) OF PUCCH Resource OPTI ONAL, -- Need N
resour ceToRel easeli st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resour ces)) OF PUCCH Resourcel d OPTI ONAL, -- Need N
formatl Set upRel ease { PUCCH Format Config } OPTI ONAL, -- Need M
format 2 Set upRel ease { PUCCH Format Config } OPTI ONAL, -- Need M
fornmat 3 Set upRel ease { PUCCH For mat Config } OPTI ONAL, -- Need M
fornat 4 Set upRel ease { PUCCH For mat Config } OPTI ONAL, -- Need M
schedul i ngRequest Resour ceToAddModLi st SEQUENCE (Sl ZE (1.. maxNrof SR- Resources)) OF Schedul i ngRequest Resour ceConfi g OPTI ONAL, -- Need N
schedul i ngRequest Resour ceToRel easeLi st SEQUENCE (SI ZE (1..maxNrof SR-Resources)) OF Schedul i ngRequest Resourcel d OPTI ONAL, -- Need N
mul ti - CSl - PUCCH Resour celi st SEQUENCE (Sl ZE (1..2)) OF PUCCH Resourceld OPTI ONAL, -- Need M
dl - Dat aToUL- ACK SEQUENCE (S| ZE (1..8)) OF INTEGER (0. . 15) OPTI ONAL, -- Need M
spati al Rel ati onl nf oToAddModLi st SEQUENCE (Sl ZE (1..maxNrof Spati al Rel ati onl nfos)) OF PUCCH Spati al Rel ati onl nfo OPTI ONAL, -- Need N
spati al Rel ati onl nf oToRel easeli st SEQUENCE (Sl ZE (1..maxNrof Spati al Rel ati onl nfos)) OF PUCCH Spati al Rel ati onl nfold
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OPTI ONAL, -- Need N
pucch- Power Cont r ol PUCCH- Power Cont r ol OPTI ONAL, -- Need M
}
PUCCH- For mat Config :: = SEQUENCE {
i nt ersl ot FrequencyHoppi ng ENUVERATED { enabl ed} OPTI ONAL, -- Need R
addi ti onal DVRS ENUVERATED {t rue} OPTI ONAL, -- Need R
maxCodeRat e PUCCH MaxCodeRat e OPTIl ONAL, -- Need R
nrof Slots ENUVERATED {n2, n4, n8} OPTI ONAL, -- Need S
pi 2BPSK ENUVERATED { enabl ed} OPTI ONAL, -- Need R
si mul t aneousHARQ ACK- CSI ENUVERATED {true} OPTI ONAL -- Need R
}
PUCCH- MaxCodeRate :: = ENUVERATED {zer oDot 08, zeroDot 15, zeroDot 25, zeroDot35, zeroDot45, zeroDot 60, zeroDot 80}
-- A set with one or nore PUCCH resources
PUCCH- Resour ceSet ::= SEQUENCE {
pucch- Resour ceSet I d PUCCH- Resour ceSet | d,
resourceli st SEQUENCE (Sl ZE (1.. maxNr of PUCCH Resour cesPer Set)) OF PUCCH Resourcel d,
maxPayl oadM nus1 | NTEGER (4. .256) OPTI ONAL -- Need R
}
PUCCH ResourceSetld ::= | NTEGER (0. . nmaxNr of PUCCH Resour ceSet s- 1)
PUCCH Resource ::= SEQUENCE {
pucch- Resour cel d PUCCH- Resour cel d,
starti ngPRB PRB- | d,
i ntra$Sl ot FrequencyHoppi ng ENUVERATED { enabl ed } OPTI ONAL, -- Need R
secondHopPRB PRB- I d OPTI ONAL, -- Need R
f or mat CHO CE {
format 0 PUCCH- f or mat 0O,
formatl PUCCH- f or nat 1,
f ormat 2 PUCCH- f or nat 2,
format 3 PUCCH- f or mat 3,
format4 PUCCH- f or mat 4
}
}
PUCCH- Resourceld :: = I NTECER (0. . maxNr of PUCCH- Resour ces- 1)
PUCCH-format0 :: = SEQUENCE {
initial CyclicShift I NTEGER( 0. . 11),
nr of Synbol s I NTEGER (1..2),
startingSynbol | ndex I NTEGER(O. . 13)
}
PUCCHformatl :: = SEQUENCE {
initial CyclicShift I NTEGER( 0. . 11),
nr of Synbol s | NTEGER (4. .14),
starti ngSynbol | ndex | NTEGER( 0. . 10),
t i meDomai nOCC | NTEGER( 0. . 6)
}
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PUCCH format2 :: =

nr of PRBs

nr of Synbol s

starti ngSynbol | ndex
}

PUCCH-format3 :: =
nr of PRBs
nr of Synbol s
startingSynbol | ndex
}

PUCCH format4 :: =
nr of Synmbol s
occ-Length
occ- | ndex
startingSynbol | ndex

- TAG PUCCH- CONFI G- STOP
- ASNLSTCP

267

SEQUENCE {
I NTEGER (1..16),
I NTEGER (1..2),
I NTEGER( 0. . 13)

SEQUENCE {
I NTEGER (1.. 16),
I NTEGER (4. . 14),
| NTEGER( 0. . 10)

SEQUENCE {
I NTEGER (4. . 14),
ENUVERATED {n2, n4},
ENUVERATED {n0, n1, n2, n3},
I NTEGER( 0. . 10)

ETSI TS 138 331 V15.4.0 (2019-04)

PUCCH-Config field descriptions

dl-DataToUL-ACK

List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2).

formatl

Parameters that are common for all PUCCH resources of format 1.

format2

Parameters that are common for all PUCCH resources of format 2.

format3

Parameters that are common for all PUCCH resources of format 3.

format4.

Parameters that are common for all PUCCH resources of format 4

resourceSetToAddModList

Lists for adding and releasing PUCCH resource sets (see TS 38.213 [13], clause 9.2).

resourceToAddModList, resourceToReleaseList

Lists for adding and releasing PUCCH resources applicable for the UL BWP and serving cell in which the PUCCH-Config is defined. The resources defined herein are referred
to from other parts of the configuration to determine which resource the UE shall use for which report.

spatialRelationinfoToAddModList

Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a
single element (see TS 38.321 [3], clause 5.18.8 and TS 38.213 [13], clause 9.2.2).

PUCCH-format3 field descriptions

nrofPRBs
The supported values are 1,2,3,4,5,6,8,9,10,12,15 and 16.
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PUCCH-FormatConfig field descriptions

additionalDMRS

If the field is present, the UE enables 2 DMRS symbols per hop of a PUCCH Format 3 or 4 if both hops are more than X symbols when FH is enabled (X=4). And it enables 4
DMRS symbols for a PUCCH Format 3 or 4 with more than 2X+1 symbols when FH is disabled (X=4). The field is not applicable for format 1 and 2. See TS 38.213 [13], clause
9.2.2.

interslotFrequencyHopping

If the field is present, the UE enables inter-slot frequency hopping when PUCCH Format 1, 3 or 4 is repeated over multiple slots. For long PUCCH over multiple slots, the intra
and inter slot frequency hopping cannot be enabled at the same time for a UE. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

maxCodeRate

Max coding rate to determine how to feedback UCI on PUCCH for format 2, 3 or 4. The field is not applicable for format 1. See TS 38.213 [13], clause 9.2.5.

nrofSlots

Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value nl. The field is not applicable for format 2. See TS 38.213 [13], clause
9.2.6.

pi2BPSK

If the field is present, the UE uses pi/2 BPSK for UCI symbols instead of QPSK for PUCCH. The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.5.
simultaneousHARQ-ACK-CSI

If the field is present, the UE uses simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213 [13], clause
9.2.5. When the field is absent the UE applies the value OFF The field is not applicable for format 1.

PUCCH-Resource field descriptions

format

Selection of the PUCCH format (format O - 4) and format-specific parameters, see TS 38.213 [13], clause 9.2. formatO and formatl are only allowed for a resource in a first
PUCCH resource set. format2, format3 and format4 are only allowed for a resource in non-first PUCCH resource set.

intraSlotFrequencyHopping

Enabling intra-slot frequency hopping, applicable for all types of PUCCH formats. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be
enabled at the same time for a UE. See TS 38.213 [13], clause 9.2.1.

pucch-Resourceld

Identifier of the PUCCH resource.

secondHopPRB

Index of first PRB after frequency hopping (for second hop) of PUCCH. This value is applicable for intra-slot frequency hopping. See TS 38.213 [13], clause 9.2.1.

PUCCH-ResourceSet field descriptions

maxPayloadMinus1

Maximum number of payload bits minus 1 that the UE may transmit using this PUCCH resource set. In a PUCCH occurrence, the UE chooses the first of its PUCCH-
ResourceSet which supports the number of bits that the UE wants to transmit. The field is not present in the first set (Set0) since the maximum Size of Set0 is specified to be 3
bits. The field is not present in the last configured set since the UE derives its maximum payload size as specified in TS 38.213 [13]. This field can take integer values that are
multiples of 4 (see TS 38.213 [13], clause 9.2).

resourcelist

PUCCH resources of format0 and formatl are only allowed in the first PUCCH resource set, i.e., in a PUCCH-ResourceSet with pucch-ResourceSetld = 0. This set may
contain between 1 and 32 resources. PUCCH resources of format2, format3 and format4 are only allowed in a PUCCH-ResourceSet with pucch-ResourceSetld > 0. If present,
these sets contain between 1 and 8 resources each. The UE chooses a PUCCH-Resource from this list as specified in TS 38.213 [13], clause 9.2.3. Note that this list contains
only a list of resource IDs. The actual resources are configured in PUCCH-Config.
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— PUCCH-ConfigCommon
The PUCCH-ConfigCommon |E is used to configure the cell specific PUCCH parameters.

PUCCH-ConfigCommon information element

- ASNLSTART
- TAG PUCCH- CONFI GCOMVON- START
PUCCH- Confi gCommon :: = SEQUENCE {
pucch- Resour ceConmon I NTECER (0. .15) OPTI ONAL, -- Cond Initial BW-Only
pucch- G- oupHoppi ng ENUVERATED { neither, enable, disable },
hoppi ngl d | NTEGER (0. .1023) OPTIl ONAL, -- Need R

p0- nom nal | NTEGER (-202..24) OPTI ONAL, -- Need R

- TAG PUCCH- CONFI GCOVMON- STCP

- ASNLSTOP
PUCCH-ConfigCommon field descriptions
hoppingld
Cell-specific scrambling 1D for group hopping and sequence hopping if enabled. Corresponds to L1 parameter 'HoppingID' (see TS 38.211 [16], clause 6.3.2.2)
pO-nominal

Power control parameter PO for PUCCH transmissions. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.2)

pucch-GroupHopping

Configuration of group- and sequence hopping for all the PUCCH formats 0, 1, 3 and 4. "neither" implies neither group or sequence hopping is enabled. "enable" enables group
hopping and disables sequence hopping. "disable" disables group hopping and enables sequence hopping (see TS 38.211 [16], clause 6.3.2.2)

pucch-ResourceCommon

An entry into a 16-row table where each row configures a set of cell-specific PUCCH resources/parameters. The UE uses those PUCCH resources only during initial access on
the initial uplink BWP. Once the network provides a dedicated PUCCH-Config for that bandwidth part the UE applies that one instead of the one provided in this field (see TS
38.213 [13], clause 9.2)

Conditional Presence Explanation
InitialBWP-Only The field is mandatory present in the PUCCH-ConfigCommon of the initial BWP (BWP#0) in SIB1. It is absent in other BWPs.

- PUCCH-PathlossReferenceRS-Id
The |lE PUCCH-PathlossReferenceRS-Id isan ID for areference signal (RS) configured as PUCCH pathloss reference (see TS 38.213 [13], clause 7.2).

PUCCH-PathlossReferenceRS-Id information element

- ASNLSTART
- TAG PUCCH PATHLOSSREFERENCERS- | D- START

PUCCH- Pat hl ossRef erenceRS-1d :: = I NTEGER (0. . maxNr of PUCCH- Pat hl ossRef er enceRSs- 1)
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- - TAG PUCCH PATHLOSSREFERENCERS- | D- STOP
-- ASNLISTOP

— PUCCH-PowerControl
The |IE PUCCH-PowerControl is used to configure UE-specific parameters for the power control of PUCCH.

PUCCH-PowerControl information element

-- ASNLISTART
-- TAG PUCCH PONERCONTROL- START
PUCCH- Power Control ::= SEQUENCE {
del t aF- PUCCH-f O | NTECER (-16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH-f 1 | NTECER (-16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH- f 2 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH- f 3 | NTEGER (- 16. . 15) OPTI ONAL, -- Need R
del t aF- PUCCH-f 4 | NTECER (-16. . 15) OPTI ONAL, -- Need R
pO- Set SEQUENCE ( SI ZE (1. . maxNr of PUCCH PO- Per Set)) OF PO- PUCCH OPTI ONAL, -- Need M
pat hl ossRef er enceRSs SEQUENCE ('Sl ZE (1.. maxNr of PUCCH Pat hl ossRef erenceRSs)) OF PUCCH Pat hl ossRef er enceRS
OPTI ONAL, -- Need M
t woPUCCH- PC- Adj ust nment St at es ENUVERATED {t woSt at es} OPTI ONAL, -- Need S
}
PO- PUCCH : : = SEQUENCE {
p0- PUCCH- | d PO- PUCCH- I d,
p0- PUCCH- Val ue | NTEGER (- 16. . 15)
}
PO- PUCCH- I d :: = I NTECER (1..8)
PUCCH- Pat hl ossRef erenceRS :: = SEQUENCE {
pucch- Pat hl ossRef erenceRS- | d PUCCH- Pat hl ossRef er enceRS- | d,
ref erenceSi gnal CHO CE {
ssb- I ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d
}
}

- - TAG PUCCH PONERCONTROL- STCP
-- ASNLISTORP

P0O-PUCCH field descriptions

p0-PUCCH-Value
PO value for PUCCH with 1dB step size.
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PUCCH-PowerControl field descriptions

deltaF-PUCCH-f0

deltaF for PUCCH format O with 1dB step size (see TS 38.213 [13], clause 7.2)

deltaF-PUCCH-f1

deltaF for PUCCH format 1 with 1dB step size (see TS 38.213 [13], clause 7.2)

deltaF-PUCCH-f2

deltaF for PUCCH format 2 with 1dB step size (see TS 38.213 [13], clause 7.2)

deltaF-PUCCH-3

deltaF for PUCCH format 3 with 1dB step size (see TS 38.213 [13], clause 7.2)

deltaF-PUCCH-f4

deltaF for PUCCH format 4 with 1dB step size (see TS 38.213 [13], clause 7.2)

pO-Set

A set with dedicated PO values for PUCCH, i.e., {P01, P02,... } (see TS 38.213 [13], clause 7.2)

pathlossReferenceRSs

A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUCCH pathloss estimation. Up to maxNrofPUCCH-PathlossReference-RSs may be configured.
When the field is absent, the UE uses the SSB as reference signal (see TS 38.213 [13], clause 7.2).

twoPUCCH-PC-AdjustmentStates

Number of PUCCH power control adjustment states maintained by the UE (i.e., g(i)). If the field is present (n2) the UE maintains two power control states (i.e., g(i,0) and g(i,1)).
If the field is absent, it maintains one power control state (i.e., g(i,0)) (see TS 38.213 [13], clause 7.2)

- PUCCH-SpatialRelationInfo

The |lE PUCCH-Spatial Relationlnfo is used to configure the spatial setting for PUCCH transmission and the parameters for PUCCH power control, see TS 38.213, [13], clause
9.2.2.

PUCCH-SpatialRelationInfo information element

- ASNLSTART
- TAG PUCCH- SPATI ALRELATI ONI NFO- START
PUCCH- Spati al Rel ationlnfo ::= SEQUENCE {
pucch- Spati al Rel ati onl nfol d PUCCH- Spat i al Rel ati onl nf ol d,
servingCel |l 1d ServCel | | ndex OPTI ONAL, -- Need S
ref erenceSi gnal CHO CE {
ssh- |1 ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d,
srs SEQUENCE {
resource SRS- Resour cel d,
upl i nkBWP BWP- | d
} }
pucch- Pat hl ossRef er enceRS- | d PUCCH- Pat hl ossRef erenceRS-1d,
p0- PUCCH- | d PO- PUCCH- I d,
cl osedLoopl ndex ENUVERATED { i0, il}
}
PUCCH- Spati al Rel ationlnfold :: = I NTEGER (1..nmaxNrof Spati al Rel ati onl nf 0s)
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- TAG PUCCH- SPATI ALRELATI ONI NFO- STCP
- ASNLSTCP

PUCCH-SpatialRelationInfo field descriptions

servingCellld
If the field is absent, the UE applies the ServCellld of the serving cell in which this PUCCH-SpatialRelationInfo is configured

- PUCCH-TPC-CommandConfig
The |E PUCCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUCCH from a group-TPC messages on DCI.

PUCCH-TPC-CommandConfig information element

- ASNLSTART
- TAG PUCCH TPC- COMWVANDCONFI G- START
PUCCH TPC- CommandConfig :: = SEQUENCE {
t pc- I ndexPCel | I NTEGER (1..15) OPTI ONAL, -- Cond PDCCH Of Spcel |
t pc- | ndexPUCCH- SCel | I NTEGER (1..15) OPTI ONAL, -- Cond PDCCH- of SpCel | Or PUCCH- Scel |

- TAG PUCCH TPC- COMMANDCONFI G- STOP
- ASNLSTCP

PUCCH-TPC-CommandConfig field descriptions

tpc-IndexPCell

An index determining the position of the first bit of TPC command (applicable to the SpCell) inside the DCI format 2-2 payload.
tpc-IndexPUCCH-SCell

An index determining the position of the first bit of TPC command (applicable to the PUCCH SCell) inside the DCI format 2-2 payload.

Conditional Presence Explanation
PDCCH-OfSpcell The field is mandatory present, need R, if the PUCCH-TPC-CommandConfig is provided in the PDCCH-Config for the
SpCell. Otherwise, the field is absent.
PDCCH-ofSpCellOrPUCCH-Scell The field is mandatory present, need R, if the PUCCH-TPC-CommandConfig is provided in the PDCCH-Config for the
PUCCH-SCell.

The field is optionally present, need R, if the UE is configured with a PUCCH ScCell in this cell group and if the PUCCH-TPC-
CommandConfig is provided in the PDCCH-Config for the SpCell.
Otherwise, the field is absent.
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- PUSCH-Config
The |IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.

PUSCH-Config information element

-- ASNLISTART

-- TAG PUSCH CONFI G START

PUSCH Config ::= SEQUENCE {
dat aScr anbl i ngl denti t yPUSCH I NTECER (0..1023) OPTI ONAL, -- Need S
txConfig ENUVERATED { codebook, nonCodebook} OPTI ONAL, - Need S
dnr s- Upl i nkFor PUSCH Mappi ngTypeA Set upRel ease { DVRS- Upl i nkConfig } OPTI ONAL, - Need M
dnr s- Upl i nkFor PUSCH Mappi ngTypeB Set upRel ease { DVRS- Upl i nkConfig } OPTI ONAL, - Need M
pusch- Power Cont r ol PUSCH- Power Cont r ol OPTI ONAL, - Need M
f requencyHoppi ng ENUVERATED {intraSlot, interSlot} OPTI ONAL, -- Need S
f requencyHoppi ngCOf f set Li st's SEQUENCE (Sl ZE (1..4)) OF INTEGER (1.. maxNrof Physi cal Resour ceBl ocks- 1) OPTI ONAL, -- Need M
resourceAl | ocation ENUVERATED { resourceAl | ocationTypeO, resourceAllocationTypel, dynam cSwitch},
pusch- Ti meDomai nAl | ocat i onLi st Set upRel ease { PUSCH Ti neDomai nResour ceAl | ocati onLi st } OPTI ONAL, -- Need M
pusch- Aggr egat i onFact or ENUVERATED { n2, n4, n8 } OPTI ONAL, -- Need S
nts- Tabl e ENUVERATED { qan56, qanb4LowSE} OPTI ONAL, -- Need S
ncts- Tabl eTr ansf or nPr ecoder ENUVERATED {qan56, gant4LowSE} OPTI ONAL, -- Need S
t ransf or nPr ecoder ENUVERATED {enabl ed, di sabl ed} OPTI ONAL, -- Need S
codebookSubset ENUVERATED {ful | yAndPart i al AndNonCoher ent, parti al AndNonCoher ent,

nonCoher ent } OPTI ONAL, -- Cond codebookBased

maxRank I NTEGER (1..4) OPTI ONAL, -- Cond codebookBased
rbg- Si ze ENUVERATED { confi g2} OPTI ONAL, -- Need S
uci - OnPUSCH Set upRel ease { UCI - OnPUSCH} OPTI ONAL, -- Need M
t p- pi 2BPSK ENUVERATED { enabl ed} OPTI ONAL, -- Need S

}

UCl - ONPUSCH : : = SEQUENCE {
betaO fsets CHO CE {

dynam c SEQUENCE (SI ZE (4)) OF BetaOff sets,
sem Static Bet aCf f set s

} OPTI ONAL, -- Need M
scal i ng ENUVERATED { fOp5, fOp65, fop8, f1}

}

-- TAG PUSCH- CONFI G STOR
-- ASNLISTORP
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PUSCH-Config field descriptions

codebookSubset

Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities (see TS 38.214 [19], clause 6.1.1.1).
dataScramblingldentityPUSCH

Identifier used to initalite data scrambling (c_init) for PUSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 6.3.1.1).
dmrs-UplinkForPUSCH-MappingTypeA

DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

dmrs-UplinkForPUSCH-MappingTypeB

DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation).Only the fields dmrs-Type,
dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B.

frequencyHopping

The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not
configured (see TS 38.214 [19], clause 6.3).

frequencyHoppingOffsetLists

Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 (see TS 38.214 [19], clause 6.3).

maxRank

Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1).

mcs-Table

Indicates which MCS table the UE shall use for PUSCH without transform precoder (see TS 38.214 [19], clause 6.1.4.1). If the field is absent the UE applies the value 64QAM
mcs-TableTransformPrecoder

Indicates which MCS table the UE shall use for PUSCH with transform precoding (see TS 38.214 [19], clause 6.1.4.1) If the field is absent the UE applies the value 64QAM
pusch-AggregationFactor

Number of repetitions for data (see TS 38.214 [19], clause 6.1.2.1). If the field is absent the UE applies the value 1.

pusch-TimeDomainAllocationList

List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1).

rbg-Size

Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationTypel.
Otherwise, the UE applies the value configl when the field is absent (see TS 38.214 [19], clause 6.1.2.2.1).

resourceAllocation

Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 6.1.2).

tp-pi2BPSK

Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise.

transformPrecoder

The UE specific selection of transformer precoder for PUSCH (see TS 38.214 [19], clause 6.1.3). When the field is absent the UE applies the value msg3-transformPrecoder.
txConfig

Whether UE uses codebook based or non-codebook based transmission (see TS 38.214 [19], clause 6.1.1). If the field is absent, the UE transmits PUSCH on one antenna
port, see TS 38.214 [19], clause 6.1.1.
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UCI-OnPUSCH field descriptions

betaOffsets

Selection between and configuration of dynamic and semi-static beta-offset. If the field is absent or released, the UE applies the value 'semiStatic' and the BetaOffsets
according to FFS [BetaOffsets and/or clause 9.x.x) (see TS 38.213 [13], clause 9.3).

scaling

Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH. Value fOp5 corresponds to 0.5, value fOp65 corresponds to 0.65, and so on.
The value configured herein is applicable for PUSCH with configured grant (see TS 38.212 [17], clause 6.3).

Conditional Presence Explanation
codebookBased The field is mandatory present if txConfig is set to codebook and absent otherwise.

- PUSCH-ConfigCommon
The |IE PUSCH-ConfigCommon I E is used to configure the cell specific PUSCH parameters.

PUSCH-Config information element

- ASNLSTART
- TAG PUSCH- CONFI GCOVMON- START
PUSCH- Confi gCommon :: = SEQUENCE {
gr oupHoppi ngEnabl edTr ansf or nPr ecodi ng ENUVERATED { enabl ed} OPTI ONAL, -- Need R
pusch- Ti neDomai nAl | ocat i onLi st PUSCH- Ti neDonai nResour ceAl | ocat i onLi st OPTI ONAL, -- Need R
nsg3- Del t aPr eanbl e I NTECER (-1..6) OPTI ONAL, -- Need R
pO- Nomi nal Wt hGrant I NTECER (-202..24) OPTI ONAL, -- Need R
}

- TAG PUSCH- CONFI GCOMMON- STCP
- ASNLSTCP

PUSCH-ConfigCommon field descriptions

groupHoppingEnabledTransformPrecoding

Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. Corresponds to L1 parameter 'Group-hopping-enabled-Transform-precoding'
(see TS 38.211 [16], clause 6.4.1.1.1.2). This field is Cell specific

msg3-DeltaPreamble

Power offset between msg3 and RACH preamble transmission. Actual value = field value * 2 [dB] (see TS 38.213 [13], clause 7.1)

pO-NominalWithGrant

PO value for PUSCH with grant (except msg3). Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1) This field is cell specific
pusch-TimeDomainAllocationList

List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1).

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 276 ETSI TS 138 331 V15.4.0 (2019-04)

— PUSCH-PowerControl
The |IE PUSCH-PowerControl is used to configure UE specific power control parameter for PUSCH.

PUSCH-PowerControl information element

-- ASNLISTART
-- TAG PUSCH PONERCONTROL- START
PUSCH- Power Control ::= SEQUENCE {
t pc- Accunmul ati on ENUVERATED { di sabl ed } OPTI ONAL, -- Need S
msg3- Al pha Al pha OPTI ONAL, -- Need S
p0- Nom nal Wt hout Gr ant | NTEGER (-202..24) OPTI ONAL, -- Need M
p0- Al phaSet s SEQUENCE ('Sl ZE (1.. maxNr of PO- PUSCH Al phaSets)) OF PO- PUSCH Al phaSet OPTI ONAL, -- Need M
pat hl ossRef er enceRSToAddMbdLi st SEQUENCE ( SI ZE (1. . maxNr of PUSCH- Pat hl ossRef er enceRSs)) OF PUSCH- Pat hl ossRef er enceRS
OPTI ONAL, -- Need N
pat hl ossRef er enceRSToRel easeli st SEQUENCE (Sl ZE (1.. maxNr of PUSCH Pat hl ossRef erenceRSs)) OF PUSCH Pat hl ossRef er enceRS- | d
OPTI ONAL, -- Need N
t woPUSCH- PC- Adj ust nment St at es ENUVERATED {t woSt at es} OPTI ONAL, -- Need S
del t aMCS ENUVERATED { enabl ed} OPTI ONAL, -- Need S
sri - PUSCH Mappi ngToAddModLi st SEQUENCE ('Sl ZE (1.. maxNrof SRl - PUSCH Mappi ngs)) OF SRl - PUSCH Power Cont r ol OPTI ONAL, -- Need N
sri - PUSCH Mappi ngToRel easeli st SEQUENCE ('Sl ZE (1.. maxNrof SRl - PUSCH Mappi ngs)) OF SRl - PUSCH Power Control Id OPTIONAL -- Need N
}
PO- PUSCH Al phaSet :: = SEQUENCE {
p0- PUSCH Al phaSet | d PO- PUSCH Al phaSet | d,
p0 | NTEGER (- 16. . 15) OPTI ONAL, -- Need S
al pha Al pha OPTIONAL -- Need S
}
PO- PUSCH Al phaSet!ld ::= I NTEGER (0. . maxNr of PO- PUSCH Al phaSet s- 1)
PUSCH- Pat hl ossRef erenceRS :: = SEQUENCE {
pusch- Pat hl ossRef erenceRS- | d PUSCH- Pat hl ossRef er enceRS- | d,
ref erenceSi gnal CHO CE {
ssb- 1 ndex SSB- | ndex,
csi - RS- 1 ndex NZP- CSI - RS- Resour cel d
}
}
PUSCH- Pat hl ossRef erenceRS-1d :: = I NTECER (0. . maxNr of PUSCH- Pat hl ossRef er enceRSs- 1)
SRI - PUSCH- Power Control ::= SEQUENCE {
sri - PUSCH Power Control I d SRI - PUSCH- Power Cont rol I d,
sri - PUSCH Pat hl ossRef erenceRS- 1 d PUSCH- Pat hl ossRef er enceRS- 1 d,
sri - PO- PUSCH Al phaSet I d PO- PUSCH- Al phaSet I d,
sri - PUSCH Cl osedLoopl ndex ENUVERATED { i0, i1}
}
SRl - PUSCH Power Control I d :: = | NTEGER (0. . nmaxNrof SRI - PUSCH Mappi ngs- 1)
BetaOf fsets ::= SEQUENCE {

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 277 ETSI TS 138 331 V15.4.0 (2019-04)

bet alf f set ACK- | ndex1 I NTECER( 0. . 31) OPTI ONAL, -- Need S
bet aCf f set ACK- | ndex2 I NTECER( 0. . 31) OPTI ONAL, -- Need S
bet aOf f set ACK- | ndex3 I NTECER( 0. . 31) OPTI ONAL, -- Need S
bet aOf f set CSI - Par t 1- | ndex1 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet af f set CSI - Par t 1- | ndex2 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet alf f set CSI - Part 2- | ndex1 I NTEGER( 0. . 31) OPTI ONAL, -- Need S
bet alf f set CSl - Part 2- | ndex2 I NTEGER( 0. . 31) OPTIONAL -- Need S

- TAG PUSCH PONERCONTRCL- STCP
- ASNLSTCP

BetaOffsets field descriptions

betaOffsetACK-Index1

Up to 2 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11
betaOffsetACK-Index2

Up to 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11
betaOffsetACK-Index3

Above 11 bits HARQ-ACK (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 11
betaOffsetCSI-Partl-Index1

Up to 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13
betaOffsetCSI-Partl-Index2

Above 11 bits of CSI part 1 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13
betaOffsetCSI-Part2-Index1

Up to 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13
betaOffsetCSI-Part2-Index2

Above 11 bits of CSI part 2 bits (see TS 38.213 [13], clause 9.3) When the field is absent the UE applies the value 13

PO-PUSCH-AlphasSet field descriptions

alpha

alpha value for PUSCH with grant (except msg3) (see TS 38.213 [13], clause 7.1) When the field is absent the UE applies the value 1
p0o

PO value for PUSCH with grant (except msg3) in steps of 1dB (see TS 38.213 [13], clause 7.1)
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PUSCH-PowerControl field descriptions

deltaMCS

Indicates whether to apply delta MCS. When the field is absent, the UE applies Ks = 0 in delta_TFC formula for PUSCH (see TS 38.213 [13], clause 7.1)

msg3-Alpha

Dedicated alpha value for msg3 PUSCH (see TS 38.213 [13], clause 7.1). When the field is absent the UE applies the value 1.

pO-AlphaSets

configuration {p0-pusch, alpha} sets for PUSCH (except msg3), i.e., { {p0,alpha,index1}, {p0,alpha,index2},...} (see TS 38.213 [13], clause 7.1). When no set is configured, the
UE uses the P0O-nominal for msg3 PUSCH, PO-UE is set to 0 and alpha is set according to msg3-Alpha configured for msg3 PUSCH.

pO-NominalWithoutGrant

PO value for UL grant-free/SPS based PUSCH. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.1)

pathlossReferenceRSToAddModList

A set of Reference Signals (e.g. a CSI-RS config or a SS block) to be used for PUSCH path loss estimation. Up to maxNrofPUSCH-PathlossReferenceRSs may be configured
(see TS 38.213 [13], clause 7.1)

sri-PUSCH-MappingToAddModList

A list of SRI-PUSCH-PowerControl elements among which one is selected by the SRl field in DCI (see TS 38.213 [13], clause 7.1)

tpc-Accumulation

If enabled, UE applies TPC commands via accumulation. If not enabled, UE applies the TPC command without accumulation. If the field is absent, TPC accumulation is
enabled (see TS 38.213 [13], clause 7.1)

twoPUSCH-PC-AdjustmentStates

Number of PUSCH power control adjustment states maintained by the UE (i.e., fc(i)). If the field is present (n2) the UE maintains two power control states (i.e., fc(i,0) and
fc(i,1)). If the field is absent, it maintains one power control state (i.e., fc(i,0)) (see TS 38.213 [13], clause 7.1)

SRI-PUSCH-PowerControl field descriptions

sri-PO-PUSCH-AlphaSetid

The ID of a PO-PUSCH-AlphaSet as configured in pO-AlphaSets in PUSCH-PowerControl.

sri-PUSCH-ClosedLoopindex

The index of the closed power control loop associated with this SRI-PUSCH-PowerControl
sri-PUSCH-PathlossReferenceRS-Id

The ID of PUSCH-PathlossReferenceRS as configured in the pathlossReferenceRSToAddModList in PUSCH-PowerControl.
sri-PUSCH-PowerControlld

The ID of this SRI-PUSCH-PowerControl configuration. It is used as the codepoint (payload) in the SRI DCI field.

- PUSCH-ServingCellConfig
The |IE PUSCH-ServingCellConfig is used to configure UE specific PUSCH parameters that are common across the UE's BWPs of one serving cell.

PUSCH-ServingCellConfig information element

- ASNLSTART
- TAG PUSCH- SERVI NGCELLCONFI G START
PUSCH- ServingCel | Config ::= SEQUENCE {
codeBl ockG oupTransm ssi on Set upRel ease { PUSCH CodeBl ockG oupTr ansmi ssi on } OPTI ONAL, -- Need M
r at eMat chi ng ENUVERATED {I i mi t edBuf f er RM OPTI ONAL, -- Need S

xOver head ENUVERATED {xoh6, xoh12, xoh18} OPTI ONAL, -- Need S

C]
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!

maxM MO Layer s I NTECER (1..4) OPTI ONAL, -- Need M
processi ngType2Enabl ed BOOLEAN OPTI ONAL -- Need M
11

}

PUSCH- CodeBl ockGr oupTransmi ssion ::= SEQUENCE {

maxCodeBl ockG oupsPer Tr ansport Bl ock ENUVERATED {n2, n4, n6, n8},

- TAG PUSCH- SERVI NGCELLCONFI G- STCP
- ASNLSTOP

PUSCH-CodeBlockGroupTransmission field descriptions

maxCodeBlockGroupsPerTransportBlock
Maximum number of code-block-groups (CBGs) per TB (see 38.xxx, section x.X.X, FFS_Ref).

PUSCH-ServingCellConfig field descriptions

codeBlockGroupTransmission

Enables and configures code-block-group (CBG) based transmission (see TS 38.214 [19], clause 5.1.5).

maxMIMO-Layers

Indicates the maximum MIMO layer to be used for PUSCH in all BWPs of this serving cell (see FFS_section, section FFS_Section). If present, the network sets maxRank to
the same value.

processingType2Enabled

Enables configuration of advanced processing time capability 2 for PUSCH (see 38.214 [19], clause 6.4).

rateMatching

Enables LBRM (Limited buffer rate-matching). When the field is absent the UE applies FBRM (Full buffer rate-matchingLBRM) (see TS 38.212 [17], clause 5.4.2).
xOverhead

Accounts for overhead from CSI-RS, CORESET, etc. If the field is absent, the UE applies the value 'xoh0' (see TS 38.214 [19], clause 5.1.3.2).

— PUSCH-TimeDomainResourceAllocationList

The |E PUSCH-TimeDomainResourceAllocation is used to configure a time domain relation between PDCCH and PUSCH. PUSCH-TimeDomainResourceAllocationList
contains one or more of such PUSCH-TimeDomainResourceAllocations. The network indicates in the UL grant which of the configured time domain allocations the UE shall
apply for that UL grant. The UE determines the bit width of the DCI field based on the number of entriesin the PUSCH-TimeDomainResourceAllocationList. Value 0 in the
DCI field refersto the first element in thislist, value 1 in the DCI field refers to the second element in thislist, and so on.

PUSCH-TimeDomainResourceAllocation information element

- ASNLSTART

- TAG PUSCH- TI MEDOVAI NRESOURCEALLOCATI ONLI ST- START
PUSCH- Ti neDonai nResour ceAl | ocationLi st ::= SEQUENCE (S| ZE(1..nmaxNrof UL- Al l ocations)) OF PUSCH Ti neDonai nResour ceAl | ocati on
PUSCH- Ti neDonai nResour ceAl | ocation ::= SEQUENCE {
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k2 | NTEGER( 0. . 32) OPTI ONAL, -- Need S

mappi ngType ENUVERATED {typeA, typeB},

st art Symbol AndLengt h | NTEGER (0. .127)

}
- TAG PUSCH- TI MEDOMAI NRESOURCEALLOCATI ONLI ST- STOP
- ASNLSTOP
PUSCH-TimeDomainResourceAllocationList field descriptions

k2

Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) When the field is absent the UE applies the value 1 when PUSCH SCS is 15/30KHz; 2 when PUSCH
SCS is 60KHz and 3 when PUSCH SCS is 120KHz.

mappingType

Mapping type (see TS 38.214 [19], clause 6.1.2.1).

startSymbolAndLength

An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does
not cross the slot boundary. (see TS 38.214 [19], clause 6.1.2.1).

- PUSCH-TPC-CommandConfig
The |E PUSCH-TPC-CommandConfig is used to configure the UE for extracting TPC commands for PUSCH from a group-TPC messages on DCI.

PUSCH-TPC-CommandConfig information element

- ASNLSTART
- TAG PUSCH TPC- COWANDCONFI G- START
PUSCH TPC- CormandConfig : : = SEQUENCE {
t pc- | ndex I NTEGER (1. . 15) OPTIONAL,  -- Cond SUL
t pc- | ndexSUL I NTEGER (1. . 15) OPTIONAL, -- Cond SUL-Only

t arget Cel | ServCel | | ndex OPTI ONAL, -- Need S

- TAG PUSCH TPC- COMMANDCONFI G- STOP
- ASNLSTCP

PUSCH-TPC-CommandConfig field descriptions

targetCell

The serving cell to which the acquired power control commands are applicable. If the value is absent, the UE applies the TPC commands to the serving cell on which the
command has been received.

tpc-Index

An index determining the position of the first bit of TPC command inside the DCI format 2-2 payload.

tpc-IndexSUL

An index determining the position of the first bit of TPC command inside the DCI format 2-2 payload.
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Conditional Presence Explanation
SUL-Only The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink (SUL). It is absent
otherwise.
SUL The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink (SUL). It is mandatory
present otherwise.

- Q-OffsetRange

The |E Q-OffsetRange is used to indicate a cell, beam or measurement object specific offset to be applied when evaluating candidates for cell re-selection or when evaluating
triggering conditions for measurement reporting. The valuein dB. Value dB-24 correspondsto -24 dB, dB-22 corresponds to -22 dB and so on.

Q-OffsetRange information element

- ASNLSTART
- TAG Q OFFSET- START

Q OfsetRange :: = ENUMERATED {
dB- 24, dB-22, dB-20, dB-18, dB-16, dB-14,
dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
dB-2, dB-1, dBO, dB1, dB2, dB3, dB4, dB5,
dB6, dB8, dB10, dB12, dB14, dB16, dB18,
dB20, dB22, dB24}

- TAG Q OFFSET- STCP
- ASNLSTOP

- Q-QualMin

The |E Q-QualMin is used to indicate for cell selection/ re-selection the required minimum received RSRQ level in the (NR) cell. Corresponds to parameter Quuamin in TS
38.304 [20]. Actual value Qquamin = field value [dB].

Q-QualMin information element

- ASNLSTART
- TAG Q QUALM N- START

QQalMn ::= I NTEGER (-43..-12)

- TAG Q QUALM N- STCP
- ASNLSTOP

- Q-RxLevMin

The |E Q-RxLevMin is used to indicate for cell selection/ re-selection the required minimum received RSRP level in the (NR) cell. Corresponds to parameter Qrievmin iN TS
38.304 [20]. Actual value Qrxievmin = field value * 2 [dBm].
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Q-RxLevMin information element

-- ASNLSTART
-- TAG Q RXLEVM N- START
Q RxLevMn ::= I NTEGER (- 70. . - 22)

-- TAG Q RXLEVM N- STCP
-- ASNLSTOP

- QuantityConfig

The |E QuantityConfig specifies the measurement quantities and layer 3 filtering coefficients for NR and inter-RAT measurements.

QuantityConfig information element

-- ASNLISTART
-- TAG QUANTI TY- CONFI G- START

QuantityConfig ::= SEQUENCE {
quantityConfi gNR-Li st SEQUENCE (Sl ZE (1..maxNrof QuantityConfig)) OF QuantityConfigNR OPTI ONAL, Need M
- . . .
quant i t yConf i gEUTRA FilterConfig OPTI ONAL -- Need M
1]
}
QuantityConfigNR : = SEQUENCE {
quantityConfigCel | QuantityConfi gRS,
quantityConfi gRS- I ndex Quant it yConfi gRS OPTI ONAL -- Need M
}
QuantityConfigRS :: = SEQUENCE {
ssh-FilterConfig FilterConfi g,
csi-RS-FilterConfig FilterConfig
}
FilterConfig ::= SEQUENCE {

filterCoefficient RSRP Fi |l terCoefficient DEFAULT fc4,
filterCoefficient RSRQ Fi | ter Coefficient DEFAULT fc4,
filterCoefficientRS SINR Filt er Coefficient DEFAULT fc4

}

-- TAG QUANTI TY- CONFI G STOP
-- ASNLISTORP
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QuantityConfigNR field descriptions

guantityConfigCell

Specifies L3 filter configurations for cell measurement results for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement quantities
(e.g. RSRP, RSRQ and SINR).

guantityConfigRS-Index

Specifies L3 filter configurations for measurement results per RS index for the configurable RS Types (e.g. SS/PBCH block and CSI-RS) and the configurable measurement
guantities (e.g. RSRP, RSRQ and SINR).

QuantityConfigRS field descriptions

csi-RS-FilterConfig

CSI-RS basedL3 filter configurations:

Specifies L3 filter configurations for CSI-RSRP, CSI-RSRQ and CSI-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].
ssh-FilterConfig

SS Block based L3 filter configurations:

Specifies L3 filter configurations for SS-RSRP, SS-RSRQ and SS-SINR measurement results from the L1 filter(s), as defined in TS 38.215 [9].

- RACH-ConfigCommon
The RACH-ConfigCommon |E is used to specify the cell specific random-access parameters.

RACH-ConfigCommon information element

- ASNLSTART
- TAG RACH CONFI G COVMON- START
RACH Confi gCommon :: = SEQUENCE {
rach- Confi gGeneric RACH- Conf i gGeneri c,
t ot al Nunber O RA- Pr eanbl es I NTECER (1..63) OPTI ONAL, -- Need S
ssh- per RACH Qccasi onAndCB- Preanbl esPer SSB CHO CE {
oneEi ghth ENUVERATED {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
oneFourth ENUVERATED { n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64} ,
oneHal f ENUVERATED {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64},
one ENUVERATED {n4, n8, n12, n16, n20, n24, n28, n32, n36, n40, n44, n48, n52, n56, n60, n64} ,
t wo ENUVERATED {n4, n8, n12, n16, n20, n24, n28, n32},
f our | NTEGER (1..16),
ei ght I NTEGER (1..8),
si xt een I NTEGER (1..4)
} OPTIONAL, -- Need M
groupBconfi gured SEQUENCE {
ra- Msg3Si zeG oupA ENUVERATED {b56, bl44, b208, b256, b282, b480, b640,
b800, b1000, b72, spare6, spare5, spared4, spare3, spare2, sparel},
messagePower O f set G- oupB ENUVERATED { m nusinfinity, dB0, dB5, dB8, dB10, dBl12, dBl15, dB18},
nunmber O RA- Pr eanbl esG oupA I NTECER (1..64)
} OPTI ONAL, -- Need R
ra- Cont enti onResol uti onTi nmer ENUVERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
rsrp- Threshol dSSB RSRP- Range OPTIl ONAL, -- Need R
rsrp- Threshol dSSB- SUL RSRP- Range OPTI ONAL, -- Cond SUL
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pr ach- Root Sequencel ndex CHO CE {
1 839 | NTEGER (0. . 837),
1139 I NTEGER (0. .137)
b
negl- Subcarri er Spaci ng Subcarri er Spaci ng OPTI ONAL, -- Cond L139
restrictedSet Config ENUVERATED {unrestrictedSet, restrictedSet TypeA, restrictedSet TypeB},

nmsg3-transfornPrecoder ENUVERATED { enabl ed} OPTI ONAL, -- Need R

}

- - TAG RACH CONFI G COWON- STCP
-- ASNISTOP
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RACH-ConfigCommon field descriptions

messagePowerOffsetGroupB

Threshold for preamble selection. Value in dB. Value minusinfinity corresponds to —infinity. Value dBO corresponds to 0 dB, dB5 corresponds to 5 dB and so on. (see TS
38.321 [3], clause 5.1.2)

msgl-SubcarrierSpacing

Subcarrier spacing of PRACH (see TS 38.211 [16], clause 5.3.2). Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable (see TS 38.211 [16], section
FFS_Section). If absent, the UE applies the SCS as derived from the prach-Configurationindex in RACH-ConfigGeneric (see tables Table 6.3.3.1-1 and Table 6.3.3.2-2, TS
38.211 [16]). The value also applies to contention free random access (RACH-ConfigDedicated), to Sl-request and to contention-based beam failure recovery (CB-BFR). But it
does not apply for contention free beam failure recovery (CF-BFR) (see BeamFailureRecoveryConfig).

msg3-transformPrecoder

Enables the transform precoder for Msg3 transmission. If the field is absent, the UE disables the transformer precoder (see TS 38.213 [13], clause 8.3)
numberOfRA-PreamblesGroupA

The number of CB preambles per SSB in group A. This determines implicitly the number of CB preambles per SSB available in group B. (see TS 38.321 [3], clause 5.1.1). The
setting should be consistent with the setting of ssb-perRACH-OccasionAndCB-PreamblesPerSSB.

prach-RootSequencelndex

PRACH root sequence index (see TS 38.211 [16], clause 6.3.3.1). The value range depends on whether L=839 or L=139. The short/long preamble format indicated in this IE
should be consistent with the one indicated in prach-Configurationindex in the RACH-ConfigDedicated (if configured).

ra-ContentionResolutionTimer

The initial value for the contention resolution timer (see TS 38.321 [3], clause 5.1.5). Value sf8 corresponds to 8 subframes, value sf16 corresponds to 16 subframes, and so
on.

ra-Msg3SizeGroupA

Transport Blocks size threshold in bit below which the UE shall use a contention-based RA preamble of group A. (see TS 38.321 [3], clause 5.1.2)

rach-ConfigGeneric

Generic RACH parameters

restrictedSetConfig

Configuration of an unrestricted set or one of two types of restricted sets, see TS 38.211 [16], clause 6.3.3.1.

rsrp-ThresholdSSB

UE may select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy the threshold (see TS 38.213
[13])

rsrp-ThresholdSSB-SUL

The UE selects SUL carrier to perform random access based on this threshold (see TS 38.321 [3], clause 5.1.1). The value applies to all the BWPs.
ssh-perRACH-OccasionAndCB-PreamblesPerSSB

The meaning of this field is twofold: the CHOICE conveys the information about the number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion’). Value
oneEight corresponds to one SSB associated with 8 RACH occasions, value oneFourth corresponds to one SSB associated with 4 RACH occasions, and so on. The
ENUMERATED part indicates the number of Contention Based preambles per SSB (L1 parameter 'CB-preambles-per-SSB'). Value n4 corresponds to 4 Contention Based
preambles per SSB, value n8 corresponds to 8 Contention Based preambles per SSB, and so on. The total number of CB preambles in a RACH occasion is given by CB-
preambles-per-SSB * max(1, SSB-per-rach-occasion).

totaINumberOfRA-Preambles

Total number of preambles used for contention based and contention free random access in the RACH resources defined in RACH-ConfigCommon, excluding preambles used
for other purposes (e.g. for Sl request). If the field is absent, the all 64 preambles are available for RA. The setting should be consistent with the setting of ssb-perRACH-
OccasionAndCB-PreamblesPerSSB, i.e. it should be a multiple of the number of SSBs per RACH occasion.
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Conditional Presence Explanation
L139 The field is mandatory present if prach-RootSequencelndex L=139, otherwise the field is absent.
SUL The field is mandatory present in initialUplinkBWP in supplementaryUplink; otherwise, the field is absent.

- RACH-ConfigDedicated

The |IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.

ASNLSTART
TAG- RACH- CONFI G- DEDI CATED- START

RACH-ConfigDedicated information element

RACH- Confi gDedi cated :: = SEQUENCE {
cfra CFRA OPTI ONAL, Need S
ra-Prioritization RA-Prioritization OPTI ONAL, Need N
}
CFRA :: = SEQUENCE {
occasi ons SEQUENCE {
rach- ConfigGeneric RACH- Conf i gGeneri c,
ssb- per RACH Cccasi on ENUVERATED {oneEi ght h, oneFourth, oneHalf, one, two, four, eight, sixteen} OPTI ONAL Cond SSB- CFRA
} OPTI ONAL, Need S
resources CHO CE {
ssb SEQUENCE {
ssh- Resour celi st SEQUENCE (S| ZE(1.. maxRA- SSB- Resour ces)) OF CFRA- SSB- Resour ce,
ra- ssb- Gccasi onMaskl ndex I NTECER (0. . 15)
b
csirs SEQUENCE {
csirs- Resour celi st SEQUENCE ( SI ZE( 1. . maxRA- CSI RS- Resour ces)) OF CFRA- CSI RS- Resour ce,
rsrp-Threshol dCSI - RS RSRP- Range
}
b
[l
t ot al Number O RA- Pr eanbl es-v1530 | NTEGER (1..63) OPTI ONAL Cond Cccasi ons
1]
}
CFRA- SSB- Resource :: = SEQUENCE {
ssb SSB- | ndex,
ra- Preanbl el ndex | NTECER (0. .63),
}
CFRA- CSI RS- Resource :: = SEQUENCE {
csi -RS CSl - RS- | ndex,

ra- Qccasi onlLi st
ra- Preanbl el ndex

SEQUENCE ( SI ZE( 1. . maxRA- Cccasi onsPer CSI RS)) OF | NTEGER (0. . maxRA- Cccasi ons-1),
| NTEGER (0. .63),
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- TAG RACH- CONFI G- DEDI CATED- STOP
- ASNLSTOP

CFRA-CSIRS-Resource field descriptions

csi-RS

The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.

ra-OccasionList

RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS. The network ensures that the RA occasion indexes
provided herein are also configured by prach-Configurationindex and msg1-FDM. Each RACH occasion is sequentially numbered, first, in increasing order of frequency
resource indexes for frequency multiplexed PRACH occasions; second, in increasing order of time resource indexes for time multiplexed PRACH occasions within a PRACH
slot and Third, in increasing order of indexes for PRACH slots.

ra-Preamblelndex

The RA preamble index to use in the RA occasions associated with this CSI-RS.

CFRA field descriptions

occasions

RA occasions for contention free random access. If the field is absent, the UE uses the RA occasions configured in RACH-ConfigCommon in the first active UL BWP.
ra-ssb-OccasionMaskindex

Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources signalled in ssh-ResourcelList
rach-ConfigGeneric

Configuration of contention free random access occasions for CFRA. The UE shall ignore preambleReceivedTargetPower, preambleTransMax, powerRampingStep, ra-
ResponseWindow signaled within this field and use the corresponding values provided in RACH-ConfigCommon.

ssh-perRACH-Occasion

Number of SSBs per RACH occasion (L1 parameter 'SSB-per-rach-occasion’).

totaINumberOfRA-Preambles

Total number of preambles used for contention free random access in the RACH resources defined in CFRA, excluding preambles used for other purposes (e.g. for S
request). If the field is absent but the field occasions is present, the UE may assume all the 64 preambles are for RA. The setting should be consistent with the setting of ssb-
perRACH-Occasion, if present, i.e. it should be a multiple of the number of SSBs per RACH occasion.

CFRA-SSB-Resource field descriptions

ra-Preamblelndex

The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.
ssb

The ID of an SSB transmitted by this serving cell.
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RACH-ConfigDedicated field descriptions

cfra

Parameters for contention free random access to a given target cell. If the field is absent, the UE performs contention based random access.
ra-prioritization

Parameters which apply for prioritized random access procedure to a given target cell (see TS 38.321 [3], clause 5.1.1).

Conditional Presence Explanation
SSB-CFRA The field is mandatory present if the field resources in CFRA is set to ssb; otherwise it is not present.
Occasions The field is optionally present if the field occasions is present, Need S; otherwise it is not present.

- RACH-ConfigGeneric
The RACH-ConfigGeneric IE is used to specify the random-access parameters both for regular random access as well as for beam failure recovery.

RACH-ConfigGeneric information element

- ASNLSTART
- TAG RACH CONFI G GENERI C- START
RACH- Confi gCGeneric ::= SEQUENCE {
prach- Confi gurati onl ndex | NTEGER (0. .255),
nmsgl- FDM ENUVERATED {one, two, four, eight},
nmsgl- FrequencyStart I NTEGER (0. . nmaxNr of Physi cal Resour ceBl ocks-1),
zeroCorrel ati onZoneConfi g I NTEGER( 0. . 15),
pr eanbl eRecei vedTar get Power I NTEGER (-202..-60),
pr eanbl eTr ansMax ENUVERATED {n3, n4, n5, n6, n7, n8, nl0, n20, n50, nl100, n200},
power Ranpi ngSt ep ENUVERATED {dB0, dB2, dB4, dB6},
r a- ResponseW ndow ENUVERATED {sl 1, sl 2, sl4, sI8, sl10, sl20, sl 40, sl 80},
}

- TAG RACH- CONFI G GENERI C- STCP
- ASNLSTCP
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RACH-ConfigGeneric field descriptions

msgl-FDM

The number of PRACH transmission occasions FDMed in one time instance. (see TS 38.211 [16], clause 6.3.3.2)

msgl-FrequencyStart

Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0. The value is configured so that the corresponding RACH resource is entirely
within the bandwidth of the UL BWP. (see TS 38.211 [16], clause 6.3.3.2).

powerRampingStep

Power ramping steps for PRACH (see TS 38.321 [3],5.1.3).

prach-Configurationindex

PRACH configuration index. For prach-Configurationindex configured under beamFailureRecovery-Config, the prach-Configurationindex can only correspond to the short
preamble format, (see TS 38.211 [16], clause 6.3.3.2).

preambleReceivedTargetPower

The target power level at the network receiver side (see TS 38.213 [13], clause 7.4, TS 38.321 [3], clauses 5.1.2, 5.1.3). Only multiples of 2 dBm may be chosen (e.g. -202, -
200, -198, ...).

preambleTransMax

Max number of RA preamble transmission performed before declaring a failure (see TS 38.321 [3], clauses 5.1.4, 5.1.5).

ra-ResponseWindow

Msg2 (RAR) window length in number of slots. The network configures a value lower than or equal to 10 ms (see TS 38.321 [3], clause 5.1.4). UE ignores the field if included
in SCellConfig.

zeroCorrelationZoneConfig

N-CS configuration, see Table 6.3.3.1-5in TS 38.211 [16]

- RA-Prioritization
The |E RA-Prioritization is used to configure prioritized random access.

RA-Prioritization information element

- ASNLSTART
- TAG RA- PRI ORI Tl ZATI ON- START
RA-Prioritization ::= SEQUENCE {
power Ranpi ngSt epHi ghPriority ENUVERATED {dBO, dB2, dB4, dB6},
scal i ngFact or Bl ENUVERATED {zero, dot25, dot5, dot75} OPTI ONAL, -- Need R
}

- TAG RA- PRI ORI Tl ZATI ON- STCP
- ASNLSTOP
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RA-Prioritization field descriptions

powerRampingStepHighPrioritiy

Power ramping step applied for prioritized random access procedure.

scalingFactorBlI

Scaling factor for the backoff indicator (BI) for the prioritized random access procedure. (see TS 38.321 [3], clause 5.1.4). Value zero corresponds to 0, value dot25
corresponds to 0.25 and so on.

- RadioBearerConfig

The |E RadioBearerConfig is used to add, modify and release signalling and/or data radio bearers. Specifically, this|E carries the parameters for PDCP and, if applicable,
SDAP entities for the radio bearers.

RadioBearerConfig information element

ASN1START
TAG RADI O BEARER- CONFI G- START
Radi oBearerConfig ::= SEQUENCE {
srb- ToAddModLi st SRB- ToAddModLi st OPTI ONAL, -- Cond HO Conn
srb3- ToRel ease ENUVERATED{ t r ue} OPTIl ONAL, -- Need N
dr b- ToAddModLi st DRB- ToAddMbdLi st OPTI ONAL, -- Cond HO-toNR
dr b- ToRel easeli st DRB- ToRel easelLi st OPTI ONAL, -- Need N
securityConfig SecurityConfig OPTI ONAL, -- Need M
}
SRB- ToAddModLi st :: = SEQUENCE (Sl ZE (1..2)) OF SRB- ToAddMbd
SRB- ToAddMod : : = SEQUENCE {
srb-ldentity SRB- | dentity,
reest abl i shPDCP ENUVERATED{ t r ue} OPTI ONAL, -- Need N
di scar dOnPDCP ENUVERATED{ t r ue} OPTI ONAL, -- Need N
pdcp- Confi g PDCP- Confi g OPTI ONAL, -- Cond PDCP
}
DRB- ToAddMbdLi st :: = SEQUENCE (Sl ZE (1..maxDRB)) OF DRB- ToAddMod
DRB- ToAddMbd : : = SEQUENCE {
cnAssoci ati on CHO CE {
eps-Bearerldentity | NTEGER (0. . 15), -- EPS- DRB- Set up
sdap- Config SDAP- Confi g -- 5CC
} OPTI ONAL, -- Cond DRBSet up
drb-ldentity DRB- I dentity,
reest abl i shPDCP ENUVERATED{ t r ue} OPTIl ONAL, -- Need N
recover PDCP ENUVERATED({ t r ue} OPTI ONAL, -- Need N
pdcp- Config PDCP- Confi g OPTI ONAL, -- Cond PDCP
}
DRB- ToRel easelLi st ::= SEQUENCE (Sl ZE (1..maxDRB)) OF DRB-ldentity
SecurityConfig ::= SEQUENCE {
securityAl gorithnConfig SecurityAl gorithmConfig OPTI ONAL, -- Cond RBTer nChange
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keyToUse ENUVERATED{ nast er, secondary} OPTI ONAL, -- Cond RBTer nChange

- TAG RADI O BEARER- CONFI G- STCP
- ASNLSTOP

DRB-ToAddMod field descriptions

cnAssociation

Indicates if the bearer is associated with the eps-bearerldentity (when connected to EPC) or sdap-Config (when connected to 5GC).

drb-Identity

In case of DC, the DRB identity is unique within the scope of the UE, i.e. an MCG DRB cannot use the same value as a split DRB. For a split DRB the same identity is used for
the MCG and SCG parts of the configuration.

eps-Bearerldentity

The EPS bearer ID determines the EPS bearer when NR connects to EPC using EN-DC.

reestablishPDCP

Indicates that PDCP should be re-established. Network sets this to TRUE whenever the security key used for this radio bearer changes. Key change could for example be due
to termination point change for the bearer, reconfiguration with sync, resuming an RRC connection, or the first reconfiguration after reestablishment. It is also applicable for
LTE procedures when NR PDCP is configured.

recoverPDCP

Indicates that PDCP should perform recovery according to TS 38.323 [5].

sdap-Config

The SDAP configuration determines how to map QoS flows to DRBs when NR connects to the 5GC and presence/absence of UL/DL SDAP headers.

RadioBearerConfig field descriptions

securityConfig

Indicates the security algorithm and key to use for the signalling and data radio bearers configured with the list in this radioBearerConfig. When the field is not included after
security has been activated, the UE shall continue to use the currently configured keyToUse and security algorithm for the radio bearers reconfigured with the lists in this
radioBearerConfig except for mobility from NR to E-UTRA/5GC. The field is not included when configuring SRB1 before security is activated.

srb3-ToRelease

Release SRB3. SRB3 release can only be done over SRB1 and only at SCG release and reconfiguration with sync.

SecurityConfig field descriptions

keyToUse

Indicates if the bearers configured with the list in this radioBearerConfig is using the master key or the secondary key for deriving ciphering and/or integrity protection keys. For
EN-DC, network should not configure SRB1 and SRB2 with secondary key and SRB3 with the master key. When the field is not included, the UE shall continue to use the
currently configured keyToUse for the radio bearers reconfigured with the lists in this radioBearerConfig except for mobility from NR to E-UTRA/5GC. If EN-DC is not
configured, this field is set to master.

securityAlgorithmConfig

Indicates the security algorithm for the signalling and data radio bearers configured with the list in this radioBearerConfig. When the field is not included, the UE shall continue
to use the currently configured security algorithm for the radio bearers reconfigured with the lists in this radioBearerConfig except for mobility from NR to E-UTRA/5GC.
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SRB-ToAddMod field descriptions

discardOnPDCP

Indicates that PDCP should discard stored SDU and PDU according to TS 38.323 [5].

reestablishPDCP

Indicates that PDCP should be re-established. Network sets this to TRUE whenever the security key used for this radio bearer changes. Key change could for example be due
to reconfig with sync, for SRB2 when resuming an RRC connection, or at the first reconfiguration after RRC connection reestablishment in NR. For LTE SRBs using NR PDCP,
it could be for handover, RRC connection reestablishment or resume.

srb-ldentity

Value 1 is applicable for SRB1 only. Value 2 is applicable for SRB2 only. Value 3 is applicable for SRB3 only.

Conditional Presence Explanation
RBTermChange The field is mandatory present in case of set up of signalling and data radio bearer and change of termination point for the
radio bearer between MN and SN. It is optionally present otherwise, Need S.
PDCP The field is mandatory present if the corresponding DRB is being setup or corresponding RB is reconfigured with NR PDCP;
otherwise the field is optionally present, need M.
DRBSetup The field is mandatory present if the corresponding DRB is being setup; otherwise the field is optionally present, need M.
HO-Conn The field is mandatory present in case of inter-system handover from E-UTRA (connected to EPC) to E-UTRA (connected to

5GC) or NR, or when the fullConfig is included in the RRCReconfiguration message, or in case of RRCSetup; otherwise the
field is optionally present, need N. Upon RRCSetup, only SRB1 can be present.

HO-toNR The field is mandatory present in case of inter-system handover from E-UTRA (connected to EPC) to E-UTRA (connected to
5GC) or NR, or when the fullConfig is included in the RRCReconfiguration message. In case of RRCSetup, the field is not
present; otherwise the field is optionally present, need N.

- RadioLinkMonitoringConfig
The RadioLinkMonitoringConfig |E is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also TS 38.321[3], clause 5.1.1.

RadioLinkMonitoringConfig information element

- ASNLSTART
- TAG RADI OLI NKMONI TORI NGCONFI G- START
Radi oLi nkMbni tori ngConfig ::= SEQUENCE {
failurebDetecti onResour cesToAddModLi st SEQUENCE ('Sl ZE(1.. maxNrof Fai | ureDet ecti onResources)) OF Radi oLi nkMoni tori ngRS OPTI ONAL, -- Need N
failureDetecti onResourcesToRel easeLi st SEQUENCE (S| ZE(1.. maxNrof Fai | ureDet ecti onResources)) OF Radi oLi nkMonitoringRS-1d
OPTI ONAL, -- Need N
beanfai | ur el nst anceMaxCount ENUVERATED {nl1, n2, n3, n4, n5, n6, n8, nl0} OPTIONAL, -- Need R
beantai | ureDet ecti onTi ner ENUVERATED { pbfdl, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfdl0} OPTI ONAL, -- Need R
}
Radi oLi nkMbni tori ngRS :: = SEQUENCE {
radi oLi nkMoni tori ngRS- | d Radi oLi nkMbni t ori ngRS- 1 d,
pur pose ENUVERATED { beantailure, rlf, both},
det ecti onResour ce CHO CE {
ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CS| - RS- Resour cel d
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H

- TAG RADI OLI NKMONI TORI NGCONFI G- STCP
- ASNLSTCP

RadioLinkMonitoringConfig field descriptions

beamFailureDetectionTimer
Timer for beam failure detection (see TS 38.321 [3], clause 5.17). See also the BeamFailureRecoveryConfig IE. Value in number of "QoutLr reporting periods of Beam Failure

Detection" Reference Signal (see TS 38.213 [13], clause 6). Value pbfdl corresponds to 1 QoutLr reporting period of Beam Failure Detection Reference Signal, value pbfd2
corresponds to 2 QoutLr reporting periods of Beam Failure Detection Reference Signal and so on.

beamFailurelnstanceMaxCount

This field determines after how many beam failure events the UE triggers beam failure recovery (see TS 38.321 [3], clause 5.17). Value nl corresponds to 1 beam failure
instance, n2 corresponds to 2 beam failure instances and so on.

failureDetectionResourcesToAddModList
A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF). The limits of the reference signals that the network can configure are specified in

TS 38.213 [13], Table 5-1. The network configures at most two detectionResources per BWP for the purpose "beamFailure” or "both". If no RSs are provided for the purpose of
beam failure detection, the UE performs beam monitoring based on the activated TCI-State for PDCCH as described in TS 38.213 [13], clause 6. If no RSs are provided in this
list for the purpose of RLF detection, the UE performs Cell-RLM based on the activated TCI-State of PDCCH as described in TS 38.213 [13], clause 5. The network ensures

that the UE has a suitable set of reference signals for performing cell-RLM.

RadioLinkMonitoringRS field descriptions

detectionResource

A reference signal that the UE shall use for radio link monitoring or beam failure detection (depending on the indicated purpose).
purpose

Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.

- RadioLinkMonitoringRSId
The |E RadioLinkMonitoringRS d is used to identify one RadioLinkMonitoringRS
RadioLinkMonitoringRSId information element

- ASNLSTART
- TAG RADI CLI NKMONI TORI NGRSI D- START

Radi oLi nkMoni tori ngRS-1d ::= I NTEGER (0. .nmaxNrof Fai | ureDet ect i onResour ces- 1)

- TAG RADI CLI NKMONI TORI NGRSI D- STCOP
- ASNLSTOP
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- RAN-AreaCode
The |lE RAN-AreaCode is used to identify a RAN area within the scope of atracking area.

RAN-AreaCode information element

-- ASNLISTART
- - TAG RAN- AREACODE- START

RAN- Ar eaCode :: = | NTEGER (0. . 255)

- - TAG RAN- AREACODE- STOP
-- ASNLISTOP

- RateMatchPattern
The |E RateMatchPattern is used to configure one rate matching pattern for PDSCH, see TS 38.214 [19], clause 5.1.4.1.

RateMatchPattern information element

-- ASNLSTART
-- TAG RATEMATCHPATTERN- START
Rat evat chPattern :: = SEQUENCE {
rat evat chPatternld Rat evat chPat t ernl d,
patternType CHO CE {
bi t maps SEQUENCE {
resour ceBl ocks BI T STRI NG (SI ZE (275)),
synbol sl nResour ceBl ock CHO CE {
oneSl ot BI T STRING (SI ZE (14)),
twoSl ot's BIT STRING (Sl ZE (28))
I
periodi ci tyAndPattern CHO CE {
n2 BI T STRING (SI ZE (2)),
n4 BI T STRING (SI ZE (4)),
n5 BIT STRING (Sl ZE (5)),
n8 BI T STRING (Sl ZE (8)),
n1o0 BI T STRING (SI ZE (10)),
n20 BI T STRING (SI ZE (20)),
n40 BI T STRING (SI ZE (40))
} OPTIONAL,  -- Need S
b
cont r ol Resour ceSet Cont r ol Resour ceSet | d
H
subcarri er Spaci ng Subcarri er Spaci ng OPTI ONAL, -- Cond Cell Level

dumy ENUVERATED { dynamic, semi Static },
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- TAG RATEVATCHPATTERN- STOP
- ASNLSTCP

RateMatchPattern field descriptions

bitmaps

Indicates rate matching pattern by a pair of bitmaps resourceBlocks and symbolsinResourceBlock to define the rate match pattern within one or two slots, and a third bitmap
periodicityAndPattern to define the repetition pattern with which the pattern defined by the above bitmap pair occurs

controlResourceSet

This ControlResourceSet is used as a PDSCH rate matching pattern, i.e., PDSCH reception rate matches around it. In frequency domain, the resource is determined by the
frequency domain resource of the CORESET with the corresponding CORESET ID. Time domain resource is determined by the parameters of the associated search space of
the CORESET.

periodicityAndPattern

A time domain repetition pattern at which the pattern defined by symbolsinResourceBlock and resourceBlocks recurs. This slot pattern repeats itself continuously. Absence of
this field indicates the value n1, i.e., the symbolsinResourceBlock recurs every 14 symbols (see TS 38.214 [19], clause 5.1.4.1)

resourceBlocks

A resource block level bitmap in the frequency domain. A bit in the bitmap set to 1 indicates that the UE shall apply rate matching in the corresponding resource block in
accordance with the symbolsinResourceBlock bitmap. If used as cell-level rate matching pattern, the bitmap identifies "common resource blocks (CRB)". If used as BWP-level
rate matching pattern, the bitmap identifies "physical resource blocks" inside the BWP. The first/ leftmost bit corresponds to resource block 0, and so on (see TS 38.214 [19],
clause 5.1.4.1)

subcarrierSpacing

The SubcarrierSpacing for this resource pattern. If the field is absent, the UE applies the SCS of the associated BWP. The value kHz15 corresponds to p=0, kHz30 to p=1, and
so on. Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are applicable (see TS 38.214 [19], clause 5.1.4.1)

symbolsinResourceBlock

A symbol level bitmap in time domain. It indicates with a bit set to true that the UE shall rate match around the corresponding symbol. The first/left-most bit in the bitmap
corresponds to the first symbol in the slot, and so on. This pattern recurs (in time domain) with the configured periodicityAndPattern (see TS 38.214 [19], clause 5.1.4.1)

Conditional Presence Explanation
CellLevel The field is mandatory present if the RateMatchPattern is defined on cell level. The field is absent when the
RateMatchPattern is defined on BWP level. If the RateMatchPattern is defined on BWP level, the UE applies the SCS of the
BWP.

- RateMatchPatternid
The |E RateMatchPatternld identifies one RateMatchMattern (see TS 38.214 [19], clause 5.1.4.2).
RateMatchPatternld information element

- ASNLSTART
- TAG RATENMATCHPATTERN D- START

Rat evat chPatternld :: = | NTEGER (0. .nmaxNrof Rat eMat chPatt er ns- 1)

- TAG RATENMATCHPATTERN D- STOP
- ASNLSTOP
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- RateMatchPatternLTE-CRS
The |E RateMatchPatternLTE-CRSis used to configure a pattern to rate match around LTE CRS. See TS 38214 Clause 5.1.4.2.

RateMatchPatternLTE-CRS information element

- ASNLSTART
- TAG RATENATCHPATTERNLTE- CRS- START
Rat eMvat chPatt er nLTE-CRS :: = SEQUENCE {
carrierFregDL | NTEGER (0..16383),
carrierBandw dt hDL ENUVERATED {n6, nl15, n25, n50, n75, nl00, spare2, sparel},
nmbsf n- Subf ranmeConfi gLi st EUTRA- MBSFN- Subf r aneConfi gLi st OPTI ONAL,
nrof CRS- Ports ENUVERATED {nl1, n2, n4},
v- Shi ft ENUVERATED {nO, nl1, n2, n3, n4, n5}
}

- TAG RATEMATCHPATTERNLTE- CRS- STOP
- ASNLSTCP

Need M

RateMatchPatternLTE-CRS field descriptions

carrierBandwidthDL
BW of the LTE carrier in number of PRBs (see TS 38.214 [19], clause 5.1.4.2).

carrierFreqDL
Center of the LTE carrier (see TS 38.214 [19], clause 5.1.4.2).

mbsfn-SubframeConfigList
LTE MBSFN subframe configuration (see TS 38.214 [19], clause 5.1.4.2) FFS_ASN1: Import the LTE MBSFN-SubframeConfigList.

nrofCRS-Ports
Number of LTE CRS antenna port to rate-match around (see TS 38.214 [19], clause 5.1.4.2).

v-Shift
Shifting value v-shift in LTE to rate match around LTE CRS (see TS 38.214 [19], clause 5.1.4.2).

- RejectWaitTime
The |E is used to provide the value in seconds for timer T302.

RejectWaitTime information element

- ASNLSTART
- TAG REJECT- WAI T- TI ME- START

RejectWaitTine ::= I NTEGER (1..16)

- TAG REJECT- WAI T- Tl ME- STOP
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- ASNLSTCP

- ReportConfigld
The |E ReportConfigld is used to identify a measurement reporting configuration.

ReportConfigld information element

- ASNLSTART
- TAG REPORT- CONFI G | D- START

Report Configld ::= | NTEGER ('1..nmaxReport Confi gl d)

- TAG REPCRT- CONFI G | D- STOP
- ASNLSTCP

- ReportConfiginterRAT

The |E ReportConfiglnter RAT specifies criteria for triggering of an inter-RAT measurement reporting event. The inter-RAT measurement reporting events for E-UTRA are
labelled BN with N equal to 1, 2 and so on.

Event B1: Neighbour becomes better than absolute threshold;
Event B2: PCell becomes worse than absolute thresholdl AND Neighbour becomes better than another absol ute threshold2;

ReportConfiginterRAT information element

- ASNLSTART
- TAG REPORT- CONFI G | NTER- RAT- START
Report Confi gl nterRAT :: = SEQUENCE {
report Type CHO CE {
peri odi cal Per i odi cal Report Confi gl nt er RAT,
event Tri gger ed Event Tri gger Confi gl nt er RAT,
report CQ Repor t Cd - EUTRA,
}
}
Report Cd - EUTRA : : = SEQUENCE {
cel | For Whi chToReport CG EUTRA- PhysCel | 1 d,
}
Event Tri gger Confi gl nter RAT :: = SEQUENCE {
event | d CHO CE {
event B1 SEQUENCE {
b1- Thr eshol dEUTRA MeasTri gger Quant i t yEUTRA,
report OnLeave BOOLEAN,
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hysteresis Hysteresis,
timeToTri gger Ti meToTri gger,
b
event B2 SEQUENCE {
b2- Thr eshol d1 MeasTri gger Quantity,
b2- Thr eshol d2EUTRA MeasTri gger Quant i t yEUTRA,
report OnLeave BOOLEAN,
hysteresis Hyst eresi s,
ti meToTri gger Ti meToTri gger,
I
b
rsType NR- RS- Type,
reportlnterval Report I nterval,
repor t Anount ENUVERATED {r1, r2, r4, r8, rl6, r32, r64, infinity},
reportQuantity MeasReport Quantity,
maxReport Cel | s | NTEGER (1..naxCel | Report),
}
Peri odi cal Report Confi gl nterRAT ::= SEQUENCE {
reportlnterval Report I nterval,
report Amount ENUVERATED {r1, r2, r4, r8, r16, r32, r64, infinity},
reportQuantity MeasReport Quantity,
maxReportCel | s | NTEGER (1..naxCel | Report),
}
MeasTri gger Quantit yEUTRA: : = CHO CE {
rsrp RSRP- RangeEUTRA,
rsrq RSRQ RangeEUTRA,
sinr SI NR- RangeEUTRA
}

RSRP- RangeEUTRA : :
RSRQ RangeEUTRA : :
S| NR- RangeEUTRA : :

I NTEGER (0. . 97)
I NTEGER (0. . 34)
I NTEGER (0. . 127)

TAG- REPCORT- CONFI G- | NTER- RAT- STOP
ASNLSTCP
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EventTriggerConfiginterRAT field descriptions

b2-Thresholdl

NR threshold to be used in inter RAT measurement report triggering condition for event b2.

bN-ThresholdEUTRA

E-UTRA threshold value associated with the selected trigger quantity (RSRP, RSRQ, SINR) to be used in inter RAT measurement report triggering condition for event number
bN.

eventld

Choice of inter RAT event triggered reporting criteria.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types

reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.
reportQuantity

The cell measurement quantities to be included in the measurement report.

timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

PeriodicalReportConfiginterRAT field descriptions

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types
reportQuantityCell

The cell measurement quantities to be included in the measurement report.

MeasTriggerQuantityEUTRA field descriptions

EUTRA-RSRP

Corresponds to RSRP-Range in TS 36.331 [10].
EUTRA-RSRQ

Corresponds to RSRQ-Range in TS 36.331 [10].
EUTRA-SINR

Corresponds to RS-SINR-Range in TS 36.331 [10].

- ReportConfigNR

The |E ReportConfigNR specifies criteria for triggering of an NR measurement reporting event. Measurement reporting events are based on cell measurement results, which can
either be derived based on SS/PBCH block or CSI-RS. These events are labelled AN with N equal to 1, 2 and so on.

Event A1: Serving becomes better than absolute threshold;

Event A2: Serving becomes worse than absolute threshold;
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Event A3: Neighbour becomes amount of offset better than PCell/PSCell;

Event A4: Neighbour becomes better than absolute threshold;

ETSI TS 138 331 V15.4.0 (2019-04)

Event A5: PCell/PSCell becomes worse than absol ute threshold1l AND Neighbour/SCell becomes better than another absolute threshold?2.

Event A6: Neighbour becomes amount of offset better than SCell.

- ASNLSTART
- TAG REPCRT- CONFI G- START

Report ConfigNR :: =
report Type
peri odi cal
event Tri gger ed

report Cd
}
}
ReportCE ::=
cel | For Wi chToReport Cd
}
Event Tri gger Config:: =
event | d
event Al

al- Threshol d
report OnLeave
hysteresis
ti meToTri gger
H
event A2
a2- Threshol d
report OnLeave
hysteresis
ti meToTri gger
b
event A3
a3- O f set
report OnLeave
hysteresis
ti meToTri gger
useWhi t eCel | Li st
}
event A4
a4- Threshol d
report OnLeave
hysteresis
timeToTri gger

ReportConfigNR information element

SEQUENCE {
CHO CE {
Peri odi cal Report Confi g,
Event Tri gger Confi g,

Report C4E
SEQUENCE {
PhysCel I 1 d,
SEQUENCE {
CHO CE {

SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,

Hysteresis,
Ti meToTri gger

SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,
Hysteresis,
Ti meToTri gger

SEQUENCE {

MeasTri gger Quanti tyCf f set,

BOOLEAN,
Hysteresis,

Ti meToTri gger,
BOOLEAN

SEQUENCE {
MeasTri gger Quantity,
BOOLEAN,
Hysteresis,
Ti meToTri gger,
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useWi t eCel | Li st

H
event A5
a5- Threshol d1
a5- Threshol d2
report OnLeave
hysteresis
timeToTri gger
useWi t eCel | Li st
H
event A6
a6- O f set
report OnLeave
hysteresis
ti meToTri gger
useWhi t eCel | Li st
I
}s
rsType

reportlnterval
repor t Anmount

report QuantityCell
maxReport Cel | s

report QuantityRS-| ndexes
maxNr of RS- | ndexesToReport
i ncl udeBeam\vkeasur enent s
report AddNei ghMeas

Peri odi cal Report Config ::=
rsType

reportlnterval
r epor t Anount

report QuantityCell
maxReport Cel | s

report QuantityRS-| ndexes
maxNr of RS- | ndexesToReport

i ncl udeBeam\veasur enent s
useWi teCel | Li st

}
NR- RS- Type ::=

MeasTriggerQuantity ::=

301

BOOLEAN

SEQUENCE {
MeasTri gger Quantity,
MeasTri gger Quantity,
BOOLEAN,

Hysteresis,
Ti meToTri gger,
BOOLEAN

SEQUENCE {
MeasTri gger QuantityCOf f set,
BOOLEAN,

Hysteresis,
Ti meToTri gger,
BOOLEAN

NR- RS- Type,

Reportinterval,
ENUVERATED {r1, r2, r4, r8, rl6, r32,

MeasReport Quantity,
I NTECER (1..naxCel | Report),

MeasReport Quantity

| NTEGCER (1..nmaxNrof | ndexesToReport)
BOOLEAN,
ENUVERATED {set up}

SEQUENCE {

NR- RS- Type,

Reportlinterval,
ENUVERATED {r1, r2, r4, r8, rl6, r32,

MeasReport Quantity,
| NTEGER (1..nmaxCel | Report),

MeasReport Quantity

I NTEGCER (1. . nmaxNrof | ndexesToReport)
BOOLEAN,
BOOLEAN,

ENUVERATED {ssb, csi-rs}

CHOI CE {
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rsrp
rsrq
sinr

}

MeasTrigger QuantityOffset ::=
rsrp
rsrq
sinr
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RSRP- Range,
RSRQ Range,
SI NR- Range

CHOI CE {
I NTEGER (- 30. . 30),
I NTEGER (- 30. . 30),
I NTEGER (- 30. . 30)

ETSI TS 138 331 V15.4.0 (2019-04)

MeasReport Quantity ::= SEQUENCE {
rsrp BOOLEAN,
rsrq BOOLEAN,
sinr BOOLEAN
}
- TAG REPORT- CONFI G- STOP
- ASNLSTOP
ReportConfigNR field descriptions
reportType
Type of the configured measurement report. In EN-DC, network does not configure report of type reportCGl using SRB3.
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EventTriggerConfig field descriptions

a3-Offset/a6-Offset

Offset value(s) to be used in NR measurement report triggering condition for event a3/a6. The actual value is field value * 0.5 dB.

aN-ThresholdM

Threshold value associated to the selected trigger quantity (e.g. RSRP, RSRQ, SINR) per RS Type (e.g. SS/PBCH block, CSI-RS) to be used in NR measurement report
triggering condition for event number aN. If multiple thresholds are defined for event number aN, the thresholds are differentiated by M. The network configures aN-Threshold1
only for events Al, A2, A4, A5 and a5-Threshold2 only for event A5.

eventld

Choice of NR event triggered reporting criteria.

maxNrofRS-IndexesToReport

Max number of RS indexes to include in the measurement report for A1-A6 events.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAddNeighMeas

Indicates that the UE shall include the best neighbour cells per serving frequency.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types

reportOnLeave

Indicates whether or not the UE shall initiate the measurement reporting procedure when the leaving condition is met for a cell in cellsTriggeredList, as specified in 5.5.4.1.
reportQuantityCell

The cell measurement quantities to be included in the measurement report.

reportQuantityRS-Indexes

Indicates which measurement information per RS index the UE shall include in the measurement report.

timeToTrigger

Time during which specific criteria for the event needs to be met in order to trigger a measurement report.

useWhiteCellList

Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.

PeriodicalReportConfig field descriptions

maxNrofRS-IndexesToReport

Max number of RS indexes to include in the measurement report.

maxReportCells

Max number of non-serving cells to include in the measurement report.

reportAmount

Number of measurement reports applicable for eventTriggered as well as for periodical report types
reportQuantityCell

The cell measurement quantities to be included in the measurement report.

reportQuantityRS-Indexes

Indicates which measurement information per RS index the UE shall include in the measurement report.
useWhiteCellList

Indicates whether only the cells included in the white-list of the associated measObject are applicable as specified in 5.5.4.1.
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- ReportConfigToAddModList
The |E ReportConfigToAddModList concerns alist of reporting configurations to add or modify.

ReportConfigToAddModList information element

- ASNLSTART
- TAG REPORT- CONFI G TO- ADD- MOD- LI ST- START
Repor t Conf i gToAddMbdLi st :: = SEQUENCE (Sl ZE (1.. maxReport Configld)) OF Report Confi gToAddMod
Report Confi gToAddMod :: = SEQUENCE {
report Configld Report Confi gl d,
report Config CHO CE {
report Confi gNR Report Confi gNR,
.ré.pvortConfi gl nt er RAT Report Confi gl nt er RAT
}

- TAG REPORT- CONFI G TO- ADD- MOD- LI ST- STCOP
- ASNLSTOP

- Reportinterval

ETSI TS 138 331 V15.4.0 (2019-04)

The Reportinterval indicates the interval between periodical reports. The Reportinterval is applicable if the UE performs periodical reporting (i.e. when reportAmount exceeds
1), for trigger Typeevent as well as for trigger Typeperiodical. Value ms120 corresponds to 120 ms, ms240 corresponds to 240 ms and so on, while value minl correspondsto 1

min, min6 corresponds to 6 min and so on.

Reportinterval information element

- ASNLSTART
- TAG REPORTI NTERVAL- START

Reportlinterval ::= ENUVERATED {ns120, ns8240, n8480, n8640, n81024, n82048, n85120, n810240, Nn520480, nB40960,

mnl, mn6, mnl2, mn30 }

- TAG REPORTI NTERVAL- STOP
- ASNLSTOP

- ReselectionThreshold

ReselectionThreshold is used to indicate an Rx level threshold for cell reselection. Actual value of threshold = field value * 2 [dB].

ReselectionThreshold information element

- ASNLSTART
- TAG RESELECTI ON- THRESHOLD- START
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Resel ecti onThreshold :: = I NTEGER (0. .31)

- TAG RESELECTI ON- THRESHOLD- STOP
- ASNLSTOP

- ReselectionThresholdQ
The |E ReselectionThresholdQ is used to indicate a quality level threshold for cell reselection. Actual value of threshold = field value [dB].

ReselectionThresholdQ information element

- ASNLISTART
- TAG RESELECTI ON- THRESHOLDQ- START

Resel ecti onThreshol dQ : : = I NTEGER (0. .31)

- TAG RESELECTI ON- THRESHOLDQ- STOP
- ASNLSTCP

- ResumeCause
The |E ResumeCause is used to indicate the resume cause in RRCResumeRequest and RRCResumeRequest1.

ResumeCause information element

- ASNLSTART
- TAG RESUME- CAUSE- START

ResuneCause :: = ENUVERATED { energency, highPriorityAccess, nt-Access, np-Signalling,
no- Data, no-VoiceCall, np-VideoCall, np-SMS, rna-Update, nps-PriorityAccess, nts-PriorityAccess,
sparel, spare2, spare3, spared, spare5 }

- TAG RESUME- CAUSE- STCP
- ASNLSTCP

- RLC-BearerConfig
The |E RLC-BearerConfig is used to configure an RLC entity, a corresponding logical channel in MAC and the linking to a PDCP entity (served radio bearer).

RLC-BearerConfig information element

- ASNLSTART
- TAG RLC- BEARERCONFI G- START
RLC-BearerConfig ::= SEQUENCE {
| ogi cal Channel | dentity Logi cal Channel I dentity,
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servedRadi oBear er CHO CE {
srb-ldentity SRB- | dentity,
drb-ldentity DRB- | dentity
} OPTI ONAL, -- Cond LCH SetupOnly
reestabl i shRLC ENUVERATED {t rue} OPTI ONAL, -- Need N
ric-Config RLC- Confi g OPTI ONAL, -- Cond LCH Setup

mac- Logi cal Channel Config Logi cal Channel Confi g OPTI ONAL, -- Cond LCH Setup

- TAG RLC- BEARERCONFI G- STOP
- ASNLSTOP

RLC-BearerConfig field descriptions

logicalChannelldentity

ID used commonly for the MAC logical channel and for the RLC bearer.

reestablishRLC

Indicates that RLC should be re-established. Network sets this to TRUE whenever the security key used for the radio bearer associated with this RLC entity changes. For
SRB2 and DRBs, it is also set to TRUE during the resumption of the RRC connection or the first reconfiguration after reestablishment.

ric-Config

Determines the RLC mode (UM, AM) and provides corresponding parameters. RLC mode reconfiguration can only be performed by DRB release/addition or full configuration
servedRadioBearer

Associates the RLC Bearer with an SRB or a DRB. The UE shall deliver DL RLC SDUs received via the RLC entity of this RLC bearer to the PDCP entity of the
servedRadioBearer. Furthermore, the UE shall advertise and deliver uplink PDCP PDUs of the uplink PDCP entity of the servedRadioBearer to the uplink RLC entity of this
RLC bearer unless the uplink scheduling restrictions (‘'moreThanOneRLC' in PDCP-Config and the restrictions in LogicalChannelConfig) forbid it to do so.

Conditional Presence Explanation
LCH-Setup This field is mandatory present, Need M, upon creation of a new logical channel. It is optionally present otherwise.
LCH-SetupOnly This field is mandatory present, Need M, upon creation of a new logical channel. It is absent otherwise.
- RLC-Config

The |IE RLC-Config is used to specify the RLC configuration of SRBs and DRBs.

RLC-Config information element

- ASNLSTART
- TAG RLC- CONFI G START
RLC-Config ::= CHO CE {
am SEQUENCE {
ul -AM RLC UL- AM RLC,
dl - AM RLC DL- AM RLC
b
um Bi -Di rectional SEQUENCE {
ul -UM RLC UL- UM RLC,
dl -UM RLC DL- UM RLC
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H
um Uni -Directional -UL
ul -UM RLC
b
um Uni -Directional -DL
dl -UM RLC
H
}
UL-AMRLC :: =
sn- Fi el dLengt h
t-Poll Retransmt
pol | PDU
pol | Byte
maxRet xThr eshol d
}
DL-AMRLC :: =
sn- Fi el dLength
t - Reassenbl y
t - St at usProhi bi t
}
UL-UMRLC :: =
sn- Fi el dLengt h
}
DL-UM RLC :: =
sn-Fi el dLength
t - Reassenbl y
}

T-Poll Retransmt ::=

Pol | PDU :: =

Pol | Byte ::=

SEQUENCE {
UL- UM RLC

SEQUENCE {
DL- UM RLC

SEQUENCE {
SN- Fi el dLengt hAM
T-Pol | Retransm t,
Pol | PDU,
Pol | Byt e,
ENUVERATED { t1,

SEQUENCE {
SN- Fi el dLengt hAM
T- Reassenbl y,
T- St at usPr ohi bi t

SEQUENCE {
SN- Fi el dLengt hUM

SEQUENCE {
SN- Fi el dLengt hUM
T- Reassenbl y

ENUMERATED {
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OPTI ONAL, -- Cond Reestab

t8, t16, t32 }

OPTI ONAL, -- Cond Reestab
OPTI ONAL -- Cond Reestab
OPTI ONAL, -- Cond Reestab

ms5, nsl0, nsl5, ns20, ne25, 630, nE35,
ms40, ns45, ne50, ns55, ns60, nB65, NB70,
ms75, ms80, ne85, ns90, ns95, nsl100, nB105,

ms110, nsl11l5, nsl120,
ms140, nsl45, ns150,
msl170, nmsl75, ns180,
nms200, ns205, ns210,
ms230, ns235, ns240,
ms350, nms400, ns450,
ms2000, ns4000, spare5,

spare2, sparel}

ENUVERATED {

nms130, nsl35,
ms160, ns1l65,
ms190, ns195,
220, ns225,
nms250, ns300,
nms800, ns1000,

spare3,

p4, p8, pl6, p32, p64, pl28, p256, p512, pl024, p2048, p4096, p6144, p8192, pl2288, pl6384, p20480,
p24576, p28672, p32768, p40960, p49152, p57344, p65536, infinity, spare8, spare7, spare6, spare5, spare4,

spare3, spare2, sparel}

ENUVERATED {

kB1, kB2, kB5, kB8, kB10, kB15, kB25, kB50, kB75,
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T- Reassenbly ::=

T- St at usPr ohi bi t

SN- Fi el dLengt hUM : :
SN- Fi el dLengt hAM : :

TAG RLC- CONFI G STOP

ASNLSTCP
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kB100, kB125, kB250, kB375, kB500, kB750, kB1000,
kB1250, kB1500, kB2000, kB3000, kB4000, kB4500,
kB5000, kB5500, kB6000, kB6500, kB7000, kB7500,
mB8, nB9, nB10, nBl1, nB12, nB13, nBl4, nB15,
nB16, nBl7, nB18, nB20, nB25, nB30, nB40, infinity,
spare20, sparel9, sparel8, sparel?7, sparel6,
sparel5, spareld, sparel3, sparel2, sparell,
sparelO, spare9, spare8, spare7, spare6, spareb,
spared, spare3, spare2, sparel}

ENUMERATED {

ms0, ns5, nsl0, nsl5, ns20, ne25, N30, nB35,
ms40, ns45, ne50, ns55, ns60, ns65, NB70,
ms75, ms80, ns85, ns90, ns95, ns100, ns110,
ms120, ns130, ns140, nsl50, ns160, nsl70,
nms180, ns190, nB200, sparel}

ENUMERATED {

ms0, ns5, nmsl0, nsl5, ns20, ne25, nB30, nNB35,
ms40, ns45, ne50, ns55, ns60, ns65, NB70,

ms75, nme80, ne85, ns90, n895, ns100, nB105,
nms110, nsll5, ns120, ns125, nB130, nsl35,
nms140, nsl45, nsl150, ns155, nB160, nNB165,
msl170, nmsl75, ns180, n8185, nNBE190, ns195,
ms200, nms205, ns210, n8215, 220, nB225,
ms230, nme235, ns240, ns245, ne250, ns300,
me350, ns400, ns450, ns500, N800, ns1000,
ms1200, nms1600, ns2000, nB82400, spare2, sparel}

ENUVERATED {si ze6, sizel2}
ENUVERATED {si zel2, sizel8}
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RLC-Config field descriptions

maxRetxThreshold

Parameter for RLC AM in TS 38.322 [4]. Value t1 corresponds to 1 retransmission, t2 to 2 retransmissions and so on.

pollByte

Parameter for RLC AM in TS 38.322 [4]. Value kB25 corresponds to 25 kBytes, kB50 to 50 kBytes and so on. infinity corresponds to an infinite amount of kBytes.
pollPDU

Parameter for RLC AM in TS 38.322 [4]. Value p4 corresponds to 4 PDUs, p8 to 8 PDUs and so on. infinity corresponds to an infinite humber of PDUs.
sn-FieldLength

Indicates the RLC SN field size, see TS 38.322 [4], in bits. Value size6 means 6 bits, sizel2 means 12 bits, size1l8 means 18 bits. The value of sn-FieldLength for a DRB
shall be changed only using reconfiguration with sync. The network configures only size12 in SN-FieldLengthAM for SRB.

t-PollRetransmit

Timer for RLC AM in TS 38.322 [4], in milliseconds. Value ms5 means 5ms, ms10 means 10ms and so on.

t-Reassembly

Timer for reassembly in TS 38.322 [4], in milliseconds. Value ms0 means O0ms, ms5 means 5ms and so on.

t-StatusProhibit

Timer for status reporting in TS 38.322 [4], in milliseconds. Value msO means Oms, ms5 means 5ms and so on.

Conditional Presence Explanation
Reestab The field is mandatory present at bearer setup. It is optionally present, need M, at RLC re-establishment. Otherwise it is not
present.

- RLF-TimersAndConstants
Editor's Note: FFS/ TODO: Insert the RLF timers and related functionality. Check what is needed for EN-DC.
The RLF-TimersAndConstants |E is used to configure UE specific timers and constants.

RLF-TimersAndConstants information element

- ASN1START
- TAG RLF- TI MERS- AND- CONSTANTS- START
RLF- Ti ner sAndConst ants :: = SEQUENCE {
t 310 ENUVERATED {ns0, ns50, nms100, nms200, nms500, ns1000, ns2000, ns4000, NnBE6000},
n310 ENUVERATED {nl1, n2, n3, n4, n6, n8, nl0, n20},
n311 ENUVERATED {nl1, n2, n3, n4, n5, n6, n8, nl0},
[l
t311-v1530 ENUVERATED {ns1000, ns3000, ns5000, nms10000, ns15000, ns520000, ns30000}
11
}

-- TAG RLF- Tl MERS- AND- CONSTANTS- STOP
- ASNLSTOP
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RLF-TimersAndConstants field descriptions

n3xy
Constants are described in clause 7.3. n1 corresponds with 1, n2 corresponds to 2 and so on.

t3xy
Timers are described in clause 7.1. Value ms0 corresponds with 0 ms, ms50 corresponds to 50 ms and so on.

- RNTI-Value
The |E RNTI-Value represents a Radio Network Temporary Identity.

RNTI-Value information element

- ASNLSTART
- TAG RNTI - VALUE- START

RNTI - Val ue ::= | NTEGER (0. .65535)

- TAG RNTI - VALUE- STOP
- ASNLSTCP

- RSRP-Range

The |E RSRP-Range specifies the value range used in RSRP measurements and thresholds. Integer value for RSRP measurements according to mapping tablein TS 38.133 [14].

RSRP-Range information element

- ASNLSTART
- TAG RSRP- RANGE- START

RSRP- Range :: = | NTEGER( 0. . 127)

- TAG RSRP- RANGE- STOP
- ASNLSTOP

- RSRQ-Range
The |E RSRQ-Range specifies the value range used in RSRQ measurements and thresholds. Integer value for RSRQ measurements is according to mapping table in TS 38.133
[14].
RSRQ-Range information element
- ASN1START

- TAG RSRQ RANCE- START

RSRQ Range :: = I NTEGER( 0. . 127)
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-- TAG RSRQ RANGE- STOP

-- ASNISTOP

- SCellindex

The |E SCellIndex concerns a short identity, used to identify an SCell or PSCell. The value range is shared across the Cell Groups.

SCelllndex information element

-- ASNLISTART
-- TAG SCELL- | NDEX- START

SCel | I ndex :: = I NTEGER (1..31)

-- TAG SCELL- | NDEX- STOP
-- ASNLSTOP

- SchedulingRequestConfig

The |E SchedulingRequestConfig is used to configure the parameters, for the dedicated scheduling request (SR) resources.

SchedulingRequestConfig information element

-- ASNLISTART
-- TAG SCHEDULI NG REQUEST- CONFI G- START
Schedul i ngRequest Config :: = SEQUENCE {
schedul i ngRequest ToAddModLi st SEQUENCE ('Sl ZE (1.. maxNrof SR- Confi gPer Cel | G oup)) OF Schedul i ngRequest ToAddMod OPTI ONAL, -- Need N
schedul i ngRequest ToRel easeli st SEQUENCE (Sl ZE (1.. maxNrof SR- Confi gPer Cel | G oup)) OF Schedul i ngRequest | d OPTIONAL  -- Need N
}
Schedul i ngRequest ToAddMod : : = SEQUENCE {
schedul i ngRequest | d Schedul i ngRequest I d,
sr-ProhibitTinmer ENUVERATED {ns1l, nms2, ns4, ns8, nsl6, ns32, ns64, nsl28} OPTIONAL, -- Need S
sr-Tr ansMax ENUVERATED { n4, n8, nl6, n32, n64, spare3, spare2, sparel}
}

-- TAG SCHEDULI NG REQUEST- CONFI G STOP
-- ASNISTOP
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SchedulingRequestConfig field descriptions

schedulingRequestToAddModList

List of Scheduling Request configurations to add or modify.
schedulingRequestToReleaselList

List of Scheduling Request configurations to release

SchedulingRequestToAddMod field descriptions

schedulingRequestld

Used to modify a SR configuration and to indicate, in LogicalChannelConfig, the SR configuration to which a logical channel is mapped and to indicate, in
SchedulingRequestresourceConfig, the SR configuration for which a scheduling request resource is used.

sr-ProhibitTimer

Timer for SR transmission on PUCCH in TS 38.321 [3]. Value in ms. ms1 corresponds to 1ms, ms2 corresponds to 2ms, and so on. When the field is absent, the UE applies
the value O.

sr-TransMax

Maximum number of SR transmissions as described in TS 38.321 [3]. n4 corresponds to 4, n8 corresponds to 8, and so on.

- SchedulingRequestld
The |E SchedulingRequestld is used to identify a Scheduling Request instance in the MAC layer.

SchedulingRequestld information element

- ASNLSTART
- TAG SCHEDUL| NCREQUESTI D- START

Schedul i ngRequest | d :: = I NTEGER (0..7)

- TAG SCHEDULI NGREQUESTI D- STOP
- ASNLSTOP
- SchedulingRequestResourceConfig

The |E SchedulingRequestResour ceConfig determines physical layer resources on PUCCH where the UE may send the dedicated scheduling request (D-SR) (see TS 38.213
[13], clause 9.2.4).

SchedulingRequestResourceConfig information element

- ASNLSTART
- TAG SCHEDULI NG REQUEST- RESOURCE- CONFI G- START
Schedul i ngRequest ResourceConfig :: = SEQUENCE {
schedul i ngRequest Resour cel d Schedul i ngRequest Resour cel d,
schedul i ngRequest | D Schedul i ngRequest | d,
periodi ci tyAndO f set CHO CE {
syn2 NULL,
synbor 7 NULL,
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sl 1 NULL, -- Recurs in every slot

sl 2 I NTEGER (0..1),

sl 4 I NTEGER (0. .3),

sl 5 | NTEGER (0. .4),

sl 8 | NTEGER (0..7),

sl 10 I NTEGER (0..9),

sl 16 I NTECER (0. .15),

sl 20 | NTEGER (0. .19),

sl 40 | NTEGER (0. .39),

sl 80 I NTECER (0..79),

sl 160 I NTEGCER (0. .159),

sl 320 | NTEGER (0. .319),

sl 640 | NTEGER (0. .639)
} OPTI ONAL, -- Need M
resource PUCCH- Resour cel d OPTI ONAL -- Need M

- TAG SCHEDULI NG REQUEST- RESOURCE- CONFI G- STCOP
- ASNLSTCP

SchedulingRequestResourceConfig field descriptions

periodicityAndOffset

SR periodicity and offset in number of symbols or slots (see TS 38.213 [13], clause 9.2.4) The following periodicities may be configured depending on the chosen subcarrier
spacing:

SCS = 15 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 5sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl

SCS = 30 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 10sl, 16sl, 20sl, 40sl, 80sl, 160sl

SCS = 60 kHz: 2sym, 7sym/6sym, 1sl, 2sl, 4sl, 8sl, 16sl, 20sl, 40sl, 80sl, 160sl, 320sl|

SCS =120 kHz: 2sym, 7sym, 1sl, 2sl, 4sl, 8sl, 16sl, 40sl, 80sl, 160sl, 320sl, 640sl|

sym6or7 corresponds to 6 symbols if extended cyclic prefix and a SCS of 60 kHz are configured, otherwise it corresponds to 7 symbols.

For periodicities 2sym, 7sym and sl1 the UE assumes an offset of O slots.

resource

ID of the PUCCH resource in which the UE shall send the scheduling request. The actual PUCCH-Resource is configured in PUCCH-Config of the same UL BWP and serving
cell as this SchedulingRequestResourceConfig. The network configures a PUCCH-Resource of PUCCH-formatO or PUCCH-formatl (other formats not supported) (see TS
38.213 [13], clause 9.2.4)

schedulingRequestID

The ID of the SchedulingRequestConfig that uses this scheduling request resource.

- SchedulingRequestResourceld
The |E SchedulingRequestResourceld is used to identify scheduling request resources on PUCCH.

SchedulingRequestResourceld information element

- ASNLSTART
- TAG SCHEDULI NGREQUESTRESOURCEI D- START

Schedul i ngRequest Resourcel d :: = I NTEGER ('1..nmaxNrof SR- Resour ces)
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- - TAG SCHEDULI NGREQUESTRESCOURCEI D- STOP
-- ASNLISTOP

- Scramblingld

The |E Scramblingl D is used for scrambling channels and reference signals.

-- ASNLISTART
-- TAG SCRAMBLI NG- | D- START

Scranmblingld ::= | NTEGER( 0. . 1023)

-- TAG SCRAMBLI NG | D- STOP
-- ASNISTOP

- SCS-SpecificCarrier

The |lE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier. It is defined specifically for a numerology (subcarrier spacing (SCS))
and in relation (frequency offset) to Point A.

-- ASNLISTART
-- TAG SCS- SPECI FI C- CARRI ER- START
SCS- SpecificCarrier ::= SEQUENCE {
of fset ToCarri er | NTEGER (0..2199),
subcarri er Spaci ng Subcarri er Spaci ng,
carri erBandw dth I NTEGCER (1..nmaxNr of Physi cal Resour ceBl ocks),
(r .
txDi rect Current Locati on-v1530 | NTEGER (0. .4095) OPTI ONAL -- Need S

11
}

-- TAG SCS- SPECI FI C- CARRI ER- STOP
-- ASNLISTOP

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 315 ETSI TS 138 331 V15.4.0 (2019-04)

SCS-SpecificCarrier field descriptions

carrierBandwidth

Width of this carrier in number of PRBs (using the subcarrierSpacing defined for this carrier) (see TS 38.211 [16], clause 4.4.2).

offsetToCarrier

Offset in frequency domain between Point A (lowest subcarrier of common RB 0) and the lowest usable subcarrier on this carrier in number of PRBs (using the
subcarrierSpacing defined for this carrier). The maximum value corresponds to 275*8-1. See TS 38.211 [16], clause 4.4.2.

txDirectCurrentLocation

Indicates the downlink Tx Direct Current location for the carrier. A value in the range 0..3299 indicates the subcarrier index within the carrier. The values in the value range
3301..4095 are reserved and ignored by the UE. If this field is absent, the UE assumes the default value of 3300 (i.e. "Outside the carrier"). (see TS 38.211 [16], clause 4.4.2).
subcarrierSpacing

Subcarrier spacing of this carrier. It is used to convert the offsetToCarrier into an actual frequency. Only the values 15 or 30 kHz (<6GHz), 60 or 120 kHz (>6GHz) are
applicable. The network configures all SCSs of configured BWPs configured in this serving cell.

Conditional Presence Explanation
OnePerServCell This field must be present for exactly one SCS-SpecificCarrier of a serving cell.

- SDAP-Config

The |IE SDAP-Config is used to set the configurable SDAP parameters for a data radio bearer. All configured instances of SDAP-Config with the same value of pdu-Session
correspond to the same SDAP entity as specified in TS 37.324 [24].

SDAP-Config information element

- ASNLSTART
- TAG SDAP- CONFI G- START
SDAP- Config :: = SEQUENCE {
pdu- Sessi on PDU- Sessi onl D,
sdap- Header DL ENUVERATED { present, absent},
sdap- Header UL ENUVERATED { present, absent},
def aul t DRB BOOLEAN,
mappedQoS- Fl owsToAdd SEQUENCE (Sl ZE (1..maxNrof QFls)) OF QFl OPTI ONAL, -- Need N
mappedQoS- Fl owsToRel ease SEQUENCE (Sl ZE (1.. maxNrof QFls)) OF QFl OPTI ONAL, -- Need N
}
(0 = I I NTEGER (0. . maxQFl)
PDU- Sessionl D :: = | NTEGER (0. . 255)

- TAG SDAP- CONFI G- STCP
- ASNLSTCP
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SDAP-Config field descriptions

defaultDRB

Indicates whether or not this is the default DRB for this PDU session. Among all configured instances of SDAP-Config with the same value of pdu-Session, this field shall be
set to TRUE in at most one instance of SDAP-Config and to FALSE in all other instances.

mappedQoS-FlowsToAdd

Indicates the list of QFIs of UL QoS flows of the PDU session to be additionally mapped to this DRB. A QFI value can be included at most once in all configured instances of
SDAP-Config with the same value of pdu-Session. For QoS flow remapping, the QFI value of the remapped QoS flow is only included in mappedQoS-FlowsToAdd in sdap-
Config corresponding to the new DRB and not included in mappedQoS-FlowsToRelease in sdap-Config corresponding to the old DRB.

mappedQoS-FlowsToRelease

Indicates the list of QFls of QoS flows of the PDU session to be released from existing QoS flow to DRB mapping of this DRB.

pdu-Session

Identity of the PDU session whose QoS flows are mapped to the DRB

sdap-HeaderUL

Indicates whether or not a SDAP header is present for UL data on this DRB. The field cannot be changed after a DRB is established. The network sets this field to present if
the field defaultDRB is set to TRUE.

sdap-HeaderDL

Indicates whether or not a SDAP header is present for DL data on this DRB. The field cannot be changed after a DRB is established.

- SearchSpace
The |E SearchSpace defines how/where to search for PDCCH candidates. Each search space is associated with one Control Resour ceSet.

SearchSpace information element

- ASNLSTART
- TAG SEARCHSPACE- START
Sear chSpace :: = SEQUENCE {
sear chSpacel d Sear chSpacel d,
cont rol ResourceSet | d Cont r ol Resour ceSet | d OPTIl ONAL, -- Cond SetupOnly
nmoni t ori ngSl ot Peri odi ci t yAndOf f set CHO CE {
sl 1 NULL,
sl 2 I NTEGER (0..1),
sl 4 I NTEGER (0. .3),
sl5 I NTEGER (0. . 4),
sl 8 I NTEGER (0..7),
sl 10 I NTEGER (0..9),
sl 16 I NTEGER (0. .15),
sl 20 I NTEGER (0. .19),
sl 40 I NTEGER (0. .39),
sl 80 I NTEGER (0..79),
sl 160 I NTEGER (0. . 159),
sl 320 I NTEGER (0. . 319),
sl 640 I NTEGER (0. .639),
sl 1280 I NTEGER (0. .1279),
sl 2560 I NTECER (0. .2559)
} OPTIONAL,  -- Cond Setup
duration | NTEGER (2. .2559) OPTIl ONAL, -- Need R
nmoni t ori ngSynbol sWt hi nSl ot BI T STRING (SI ZE (14)) OPTIl ONAL, -- Cond Setup
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nr of Candi dat es
aggregati onLevel 1
aggregati onLevel 2
aggr egati onLevel 4
aggregati onLevel 8
aggr egati onLevel 16

sear chSpaceType
conmmon
dci - For mat 0- 0- AndFor mat 1- 0

}
dci - Format 2-0

nr of Candi dat es- SFI
aggregati onLevel 1
aggregati onLevel 2
aggregati onLevel 4
aggr egati onLevel 8
aggr egat i onLevel 16

},

}

dci - Format 2-1

}

dci - For mat 2- 2

}

dci - Format 2- 3
durmy1
dummy?2

}

b
ue- Specific
dci - Format s

}

- - TAG SEARCHSPACE- STCP
-- ASNLISTOP
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SEQUENCE {
ENUVERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
ENUVERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
ENUVERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
ENUVERATED {n0O, nl1, n2, n3, n4, n5, n6, n8},
ENUVERATED {nO, nl1, n2, n3, n4, n5, n6, n8}

CHOI CE {
SEQUENCE {
SEQUENCE {

SEQUENCE {
SEQUENCE {
ENUVERATED {ni1, n2}
ENUVERATED {n1, n2}
ENUVERATED {n1, n2}
ENUVERATED {n1, n2}
ENUVERATED {n1, n2}

SEQUENCE {

SEQUENCE {

SEQUENCE {
ENUVERATED {sl 1, sl 2, sl4, sI5, sI8, sl10, sl16, sl 20}
ENUVERATED {n1, n2},

SEQUENCE {

ENUVERATED { f or mat s0- 0- And- 1- 0, for mat sO- 1- And- 1-1},

ETSI
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OPTI ONAL, -- Cond Setup
OPTI ONAL, -- Need R
OPTI ONAL, -- Need R
OPTI ONAL, -- Need R
OPTI ONAL, -- Need R
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OPTI ONAL, -- Need R
OPTI ONAL, -- Need R
OPTI ONAL, -- Need R
OPTI ONAL, -- Cond Setup
OPTI ONAL -- Need R
OPTI ONAL -- Cond Setup
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SearchSpace field descriptions

common
Configures this search space as common search space (CSS) and DCI formats to monitor.

controlResourceSetld

The CORESET applicable for this SearchSpace. Value 0 identifies the common CORESET#0 configured in MIB and in ServingCellConfigCommon. Values
1..maxNrofControlResourceSets-1 identify CORESETSs configured in System Information or by dedicated signalling. The CORESETSs with non-zero controResourceSetld
locate in the same BWP as this SearchSpace.

dummyl, dummy?2

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

dci-Format0-0-AndFormat1-0

If configured, the UE monitors the DCI formats 0_0 and 1_0 according to TS 38.213 [13], clause 10.1.

dci-Format2-0

If configured, UE monitors the DCI format 2_0 according to TS 38.213 [13], clause 10.1, 11.1.1.

dci-Format2-1

If configured, UE monitors the DCI format 2_1 according to TS 38.213 [13], clause 10.1, 11.2.

dci-Format2-2

If configured, UE monitors the DCI format 2_2 according to TS 38.213 [13], clause 10.1, 11.3.

dci-Format2-3

If configured, UE monitors the DCI format 2_3 according to TS 38.213 [13], clause 10.1, 11.4

dci-Formats

Indicates whether the UE monitors in this USS for DCI formats 0-0 and 1-0 or for formats 0-1 and 1-1.

duration

Number of consecutive slots that a SearchSpace lasts in every occasion, i.e., upon every period as given in the periodicityAndOffset. If the field is absent, the UE applies the
value 1 slot, except for DCI format 2_0. The UE ignores this field for DCI format 2_0. The maximum valid duration is periodicity-1 (periodicity as given in the
monitoringSlotPeriodicityAndOffset).

monitoringSlotPeriodicityAndOffset

Slots for PDCCH Monitoring configured as periodicity and offset. If UE is configured to monitor DCI format 2_1, only the values 'sl1', 'sl2' or 'sl4' are applicable. If UE is
configured to monitor DCI format 2_0, only the values 'sl1’, 'sI2', 'sl4’, 'sI5', 'sI8', 's|10', 'sI16', and 'sI20' are applicable (see TS 38.213 [13], clause 10).
monitoringSymbolsWithinSlot

The first symbol(s) for PDCCH monitoring in the slots configured for PDCCH monitoring (see monitoringSlotPeriodicityAndOffset and duration). The most significant (left) bit
represents the first OFDM in a slot, and the second most significant (left) bit represents the second OFDM symbol in a slot and so on. The bit(s) set to one identify the first
OFDM symbol(s) of the control resource set within a slot. If the cyclic prefix of the BWP is set to extended CP, the last two bits within the bit string shall be ignored by the UE .
For DCI format 2_0, the first one symbol applies if the duration of CORESET (in the IE ControlResourceSet) identified by controlResourceSetld indicates 3 symbols, the first
two symbols apply if the duration of CORESET identified by controlResourceSetld indicates 2 symbols, and the first three symbols apply if the duration of CORESET identified
by controlResourceSetld indicates 1 symbol.

See TS 38.213 [13], clause 10.

nrofCandidates-SFI

The number of PDCCH candidates specifically for format 2-0 for the configured aggregation level. If an aggregation level is absent, the UE does not search for any candidates
with that aggregation level. The network configures only one aggregationLevel and the corresponding number of candidates (see TS 38.213 [13], clause 11.1.1).
nrofCandidates

Number of PDCCH candidates per aggregation level. The number of candidates and aggregation levels configured here applies to all formats unless a particular value is
specified or a format-specific value is provided (see inside searchSpaceType). (see TS 38.213 [13], clause 10)

searchSpaceld

Identity of the search space. SearchSpaceld = 0 identifies the searchSpaceZero configured via PBCH (MIB) or ServingCellConfigCommon and may hence not be used in the
SearchSpace IE. The searchSpaceld is unigue among the BWPs of a Serving Cell.

searchSpaceType

Indicates whether this is a common search space (present) or a UE specific search space as well as DCI formats to monitor for.
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ue-Specific

(if configured)

Configures this search space as UE specific search space (USS). The UE monitors the DCI format with CRC scrambled by C-RNTI, CS-RNTI (if configured), and SP-CSI-RNTI

Conditional Presence

Explanation

Setup

This field is mandatory present upon creation of a new SearchSpace. It is optionally present, Need M, otherwise.

SetupOnly

This field is mandatory present upon creation of a new SearchSpace. It is absent otherwise.

- SearchSpaceld

The |E SearchSpaceld is used to identify Search Spaces. The ID space is used across the BWPs of a Serving Cell. The search space with the SearchSpaceld = 0 identifies the
search space configured via PBCH (MIB) and in ServingCell ConfigCommon (searchSpaceZero). The number of Search Spaces per BWP is limited to 10 including the common

and UE specific Search Spaces.

- ASNLSTART
- TAG SEARCHSPACEI D- START

SearchSpaceld information element

Sear chSpacel d :: = I NTEGER (0. .nmaxNrof Sear chSpaces- 1)

- TAG SEARCHSPACEI D- STOP
- ASNLSTOP

- SearchSpaceZero

The |E SearchSpaceZero is used to configure SearchSpace#0 of the initial BWP (see TS 38.213[13], clause 13).

- ASNLSTART
- TAG SEARCHSPACEZERO- START

SearchSpaceZero information element

Sear chSpaceZero :: = I NTEGER (0. . 15)

- TAG SEARCHSPACEZERO- STOP
- ASNLSTCP

- SecurityAlgorithmConfig

The |E SecurityAlgorithmConfig is used to configure AS integrity protection algorithm and AS ciphering algorithm for SRBs and DRBs.
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SecurityAlgorithmConfig information element

- ASNLSTART
- TAG SECURI TY- ALGORI THW CONFI G- START
SecurityA gorithnConfig ::= SEQUENCE {
ci pheringAl gorithm Ci pheringAl gorithm
integrityProtAl gorithm IntegrityProt Al gorithm OPTI ONAL, -- Need R
}
IntegrityProtAlgorithm::= ENUMERATED {
ni a0, nial, nia2, nia3, spare4, spare3,
spare2, sparel, ...}
Ci pheringAlgorithm::= ENUMERATED {
nea0, neal, nea2, nea3, spare4, spare3,
spare2, sparel, ...}

- TAG SECURI TY- ALGORI THM CONFI G- STOP
- ASNLSTOP

SecurityAlgorithmConfig field descriptions

cipheringAlgorithm

Indicates the ciphering algorithm to be used for SRBs and DRBs, as specified in TS 33.501 [11]. The algorithms neaO-nea3 are identical to the LTE algorithms eea0-3. The
algorithms configured for bearers using master key shall be the same as for all bearers using master key and the algorithms configured for bearers using secondary key shall
be the same as for all bearers using secondary key. If EN-DC is not configured, the algorithm shall be the same for all bearers.

integrityProtAlgorithm

If EN-DC is not configured, this IE indicates the integrity protection algorithm to be used for SRBs and DRBs, as specified in TS 33.501 [11]. The network does not configure
nia0 for SRBs except for unauthenticated emergency sessions for unauthenticated UEs in LSM (limited service mode) and DRBs. If EN-DC is not configured, this field is
mandatory present, and the algorithm shall be the same for all bearers.

For EN-DC, this IE indicates the integrity protection algorithm to be used for SRBs, as specified in TS 33.501 [11]. The algorithms nia0-nia3 is identical to the LTE algorithms
eia0-3. For EN-DC, the algorithms configured for SRBs using master key shall be the same as for all SRBs using master key and the algorithms configured for bearers using
secondary key shall be the same as for all bearers using secondary key. The network does not configure nia0O for SRB3.

- ServCelllndex

The |E ServCelllndex concerns a short identity, used to identify a serving cell (i.e. the PCell, the PSCell or an SCell). Vaue 0 applies for the PCell, while the SCelllndex that has
previously been assigned applies for SCells.

ServCellIndex information element

- ASNLSTART
- TAG SERV- CELL- | NDEX- START

ServCel | I ndex ::= I NTEGER (0. . maxNrof Servi ngCel | s-1)

- TAG SERV- CELL- | NDEX- STOP
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The ServingCellConfig |E is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are
mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts).

ASNLSTART
TAG- SERVI NG CELL- CONFI G- START

ServingCel | Config :: =

Upl

t dd- UL- DL- Confi gur ati onDedi cat ed

i nitial Downl i nkBWP

downl i nkBWP- ToRel easelLi st
downl i nkBWP- ToAddModLi st
firstActiveDownli nkBWP-1d
bwp- 1 nacti vi tyTi mer

def aul t Downl i nkBWP- | d

upl i nkConfig
suppl ement aryUpl i nk

pdcch- Servi ngCel | Config
pdsch- Servi ngCel | Config
csi - MeasConfi g

sCel | Deacti vati onTi mer

crossCarri er Schedul i ngConfi g
tag-1d

ue- BeanlLockFuncti on

pat hl ossRef er enceli nki ng
servi ngCel | MO

[{

| t e- CRS- ToMat chAr ound

r at evat chPat t er nToAddModLi st
rat evat chPat t er nToRel easelLi st
downl i nkChannel BW Per SCS- Li st

11

nkConfig ::=

initial UplinkBW

upl i nkBWP- ToRel easeli st
upl i nkBWP- ToAddModLi st

ServingCellConfig information element

SEQUENCE {
TDD- UL- DL- Conf i gDedi cat ed

BWP- Downl i nkDedi cat ed

SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF BWP-1d

SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF BWP- Downl i nk

BWP- 1 d

ENUVERATED {ns2, ns3, ns4, ns5, ns6, ns8, nsl0, ns20, ns30,
ms40, ns50, ns60, n880, Nn8100, ns8200, N8300, nB500,
ms750, ns1280, nms1920, ns82560, sparell, spare9,
spare7, spare6, spare5, spare4, spare3, sparez2,

spar eS8,
sparel }
BWP- | d

Upl i nkConfi g
Upl i nkConfi g
Set upRel ease { PDCCH ServingCel | Config }

Set upRel ease { PDSCH ServingCel | Config }

Set upRel ease { CSI-MeasConfig }

ENUVERATED {ns20, ns40, ns80, ns160, ns200, ns240,
nms320, ns400, ns480, n8520, NE640, NBE720,
nms840, ns1280, spare2, sparel}

CrossCarri er Schedul i ngConfi g

TAG | d,

ENUVERATED { enabl ed}

ENUVERATED {pCel |, sCell}

MeasChj ect | d

OPTI ONAL,

Set upRel ease { RateMatchPatternLTE-CRS }

SEQUENCE (Sl ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPattern
SEQUENCE ( SI ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPatternld
SEQUENCE (SI ZE (1..maxSCSs)) OF SCS-SpecificCarrier

SEQUENCE {
BWP- Upl i nkDedi cat ed
SEQUENCE (SI ZE (1..maxNrof BWPs)) OF BWP-1d
SEQUENCE (Sl ZE (1..maxNrof BWPs)) OF BWP- Upl i nk
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OPTI ONAL, Cond TDD

OPTI ONAL, -- Need M

OPTI ONAL, -- Need N

OPTI ONAL, -- Need N

OPTI ONAL, -- Cond SyncAndCel | Add
OPTI ONAL, --Need R
OPTI ONAL, -- Need S
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M
OPTI ONAL, -- Need M

Cond Servi ngCel | Wt hout PUCCH

OPTI ONAL,

Need M
OPTI ONAL, Need R
OPTI ONAL, -- Cond SCell Only
OPTI ONAL, -- Cond Meashj ect
OPTI ONAL, -- Need M
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N
OPTI ONAL -- Need S
OPTI ONAL, -- Need M
OPTI ONAL, -- Need N
OPTI ONAL, -- Need N



3GPP TS 38.331 version 15.4.0 Release 15 322 ETSI TS 138 331 V15.4.0 (2019-04)

firstActiveUplinkBWP-1d BWP- | d OPTI ONAL, -- Cond SyncAndCel | Add
pusch- Servi ngCel | Confi g Set upRel ease { PUSCH Servi ngCel | Config } OPTI ONAL, -- Need M

carrierSw tching Set upRel ease { SRS-CarrierSwi tching } OPTI ONAL, -- Need M

[

power Boost Pi 2BPSK BOOLEAN OPTI ONAL, -- Need M

upl i nkChannel BW Per SCS- Li st SEQUENCE (Sl ZE (1..maxSCSs)) OF SCS- SpecificCarrier OPTI ONAL -- Need S

11
}

-- TAG SERVI NG CELL- CONFI G STCP
-- ASNLISTOP
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ServingCellConfig field descriptions

bwp-InactivityTimer

The duration in ms after which the UE falls back to the default Bandwidth Part. (see TS 38.321 [3], clause 5.15) The value 0.5 ms is only applicable for carriers >6 GHz. When
the network releases the timer configuration, the UE stops the timer without switching to the default BWP.

crossCarrierSchedulingConfig

Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.

defaultDownlinkBWP-Id

The initial bandwidth part is referred to by BWP-Id = 0. ID of the downlink bandwidth part to be used upon expiry of the BWP inactivity timer. This field is UE specific. When the
field is absent the UE uses the initial BWP as default BWP. (see TS 38.213[13], clause 12 and TS 38.321 [3], clause 5.15).

downlinkBWP-ToAddModList

List of additional downlink bandwidth parts to be added or modified. (see TS 38.213 [13], clause 12).

downlinkBWP-ToReleaseList

List of additional downlink bandwidth parts to be released. (see TS 38.213 [13], clause 12).

downlinkChannelBW-PerSCS-List

A set of UE specific carrier configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see
38.211, clause FFS_clause). If absent, UE uses the configuration indicated in scs-SpecificCarrierList in DownlinkConfigCommon / DownlinkConfigCommonSIB.
firstActiveDownlinkBWP-Id

If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration
does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by BWP-
Id=0.

Upon reconfigurationWithSync (PCell handover, PSCelladdition/change), the network sets the firstActiveDownlinkBWP-1d and firstActiveUplinkBWP-Id to the same value.
initialDownlinkBWP

The dedicated (UE-specific) configuration for the initial downlink bandwidth-part. If any of the optional IEs are configured within this IE, the UE considers the initial DL BWP as
a RRC configured DL BWP for the UE. Otherwise, the UE does not consider the initial DL BWP as RRC configured DL BWP for the UE.

Ite-CRS-ToMatchAround

Parameters to determine an LTE CRS pattern that the UE shall rate match around.

pathlossReferenceLinking

Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink (see TS 38.213 [13], clause 7)
pdsch-ServingCellConfig

PDSCH related parameters that are not BWP-specific.

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match
patterns defined here on cell level apply only to PDSCH of the same numerology. Corresponds to L1 parameter 'Resource-set-cell' (see TS 38.214 [19], clause 5.1.2.2.3)
sCellDeactivationTimer

SCell deactivation timer in TS 38.321 [3]. If the field is absent, the UE applies the value infinity.

servingCelIMO

measObjectld of the MeasObjectNR in MeasConfig which is associated to the serving cell. For this MeasObjectNR, the following relationship applies between this
MeasObjectNR and frequencylnfoDL in ServingCellConfigCommon of the serving cell: if ssbFrequency is configured, its value is the same as the absoluteFrequencySSB and if
csi-rs-ResourceConfigMobility is configured, the value of its subcarrierSpacing is present in one entry of the scs-SpecificCarrierList, csi-RS-CellListMobility includes an entry
corresponding to the serving cell (with cellld equal to physCellld in ServingCellConfigCommon) and the frequency range indicated by the csi-rs-MeasurementBW of the entry in
csi-RS-CellListMobility is included in the frequency range indicated by in the entry of the scs-SpecificCarrierList.

tag-d

Timing Advance Group ID, as specified in TS 38.321 [3], which this cell belongs to.

ue-BeamLockFunction

Enables the "UE beam lock function (UBF)", which disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED. FFS: Parameter added preliminary
based on RAN4 LS in R4-1711823. Decide where to place it (maybe ServingCellConfigCommon or in a BeamManagement IE??)
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UplinkConfig field descriptions

carrierSwitching

Includes parameters for configuration of carrier based SRS switching (see TS 38.214 [19], clause 6.2.1.3.

firstActiveUplinkBWP-Id

If configured for an SpCell, this field contains the ID of the UL BWP to be activated upon performing the RRC (re-)configuration. If the field is absent, the RRC (re-)configuration
does not impose a BWP switch.

If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an SCell. The initial bandwidth part is referred to by
BandiwdthPartld = 0.

initialUplinkBWP

The dedicated (UE-specific) configuration for the initial uplink bandwidth-part. If any of the optional IEs are configured within this IE as part of the IE uplinkConfig, the UE
considers the initial UL BWP as a RRC configured UL BWP for the UE. Otherwise, the UE does not consider the initial UL BWP as RRC configured UL BWP for the UE.
powerBoostPi2BPSK

If this field is set to TRUE, the UE determines the maximum output power for PUCCH/PUSCH transmissions that use pi/2 BPSK modulation according to TS 38.101 [15],
clause 6.2.4.

pusch-ServingCellConfig

PUSCH related parameters that are not BWP-specific.

supplementaryUplink

The field is optionally present if supplementaryUplinkConfig is configured in ServingCellConfigCommon and absent otherwise.

uplinkBWP-ToReleaseList

The additional bandwidth parts for uplink. In case of TDD uplink- and downlink BWP with the same bandwidthPartld are considered as a BWP pair and must have the same
center frequency.

uplinkChannelBW-PerSCS-List

A set of UE specific carrier configurations for different subcarrier spacings (numerologies). Defined in relation to Point A. Corresponds to L1 parameter 'offset-pointA-set' (see
38.211, clause FFS_clause). If absent, UE uses the configuration indicated in scs-SpecificCarrierList in UplinkConfigCommon / UplinkConfigCommonSIB.

uplinkConfig

The field is optionally present if uplinkConfigCommon is configured in ServingCellConfigCommon, and absent otherwise.

Conditional Presence Explanation
MeasObject This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells.
SCellOnly This field is optionally present, Need R, for SCells. It is absent otherwise.
ServingCellWithoutPUCCH This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.
SyncAndCellAdd This field is mandatory present, Need N, for a SpCell upon reconfigurationWithSync (PCell handover,

PScCelladdition/change) and upon RRCsetup/RRCResume.

The field is mandatory present, Need M, for an SCell upon addition.

For SpCell, the field is optionally present, Need N, upon reconfiguration without reconfigurationWithSync.
In all other cases the field is absent.

TDD This field is optionally present, Need R, for TDD cells. It is absent otherwise.
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The ServingCellConfigCommon IE is used to configure cell specific parameters of a UE's serving cell. The | E contains parameters which a UE would typically acquire from
SSB, MIB or SIBs when accessing the cell from IDLE. With this | E, the network provides this information in dedicated signalling when configuring a UE with a SCells or with
an additional cell group (SCG). It also providesit for SpCells (MCG and SCG) upon reconfiguration with sync.

-- ASNLISTART

-- TAG SERVI NG CELL- CONFI G COMWMON- START

Servi ngCel | Confi gCommon :: = SEQUENCE {
physCel | | d

downl i nkConf i gConmmon

upl i nkConf i gCommon
suppl emrent aryUpl i nkConfi g
n- Ti m ngAdvanceO f set
ssb- Posi ti onsl nBur st
short Bi t map
medi unBi t map
| ongBi t map

ssh- peri odi ci t yServi ngCel |
dnrs- TypeA- Posi tion

| t e- CRS- ToMat chAr ound

rat eMat chPat t er nToAddModLi st
rat eMat chPat t er nToRel easeli st
subcarri er Spaci ng

t dd- UL- DL- Confi gur ati onConmon
ss- PBCH- Bl ockPower

PhysCel | I d
Downl i nkConf i gConmon

-- TAG SERVI NG CELL- CONFI G- COMMON- STOP

-- ASNISTOP

ServingCellConfigCommon information element

Upl i nkConf i gCommon
Upl i nkConf i gCommon
ENUVERATED { nO, n25600, n39936 }
CHO CE {
BI T STRING (SI ZE (4)),
BI T STRING (SI ZE (8)),
BI T STRING (SI ZE (64))

ENUVERATED { ns5, ns10, ns20, ns40, ns80, nsl1l60, spare2, sparel }
ENUVERATED { pos2, pos3},

Set upRel ease { RateMatchPatternLTE-CRS }
SEQUENCE (Sl ZE (1.. maxNrof Rat eMatchPatterns)) OF RateMatchPattern
SEQUENCE (Sl ZE (1.. maxNrof Rat eMat chPatterns)) OF RateMatchPatternld
Subcarri er Spaci ng

TDD- UL- DL- Conf i gConmon
I NTEGER (- 60. .50),

ETSI
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ServingCellConfigCommon field descriptions

dmrs-TypeA-Position

Position of (first) DM-RS for downlink (see TS 38.211 [16], clause 7.4.1.1.1) and uplink (TS 38.211 [16], clause 6.4.1.1.3).

downlinkConfigCommon

The common downlink configuration of the serving cell, including the frequency information configuration and the initial downlink BWP common configuration. The parameters
provided herein should match the parameters configured by MIB and SIB1 (if provided) of the serving cell, with the exception of controlResourceSetZero and searchSpaceZero
which can be configured in ServingCellConfigCommon even if MIB indicates that they are not present.

longBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

Ite-CRS-ToMatchAround

Parameters to determine an LTE CRS pattern that the UE shall rate match around.

mediumBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

n-TimingAdvanceOffset

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range of this
serving cell. See TS 38.133 [14], table 7.1.2-2.

rateMatchPatternToAddModList

Resources patterns which the UE should rate match PDSCH around. The UE rate matches around the union of all resources indicated in the nested bitmaps. Rate match
patterns defined here on cell level apply only to PDSCH of the same numerology (see TS 38.214 [19], clause 5.1.4,1).

shortBitmap

Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

ss-PBCH-BlockPower

Average EPRE of the resources elements that carry secondary synchronization signals in dBm that the NW used for SSB transmission. The UE uses it to estimate the RA
preamble TX power. (see TS 38.213 [13], clause 7.4)

ssb-periodicityServingCell

The SSB periodicity in ms for the rate matching purpose. If the field is absent, the UE applies the value ms5. (see TS 38.213 [13], clause 4.1)

ssbh-PositionsinBurst

Indicates the time domain positions of the transmitted SS-blocks in an SS-burst as defined in TS 38.213 [13], 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. The network configures the same pattern in this field as in the corresponding field in
ServingCellConfigCommonSIB.

subcarrierSpacing

Subcarrier spacing of SSB. Only the values 15 or 30 kHz (<6GHz), 120 or 240 kHz (>6GHz) are applicable.

supplementaryUplinkConfig

The network configures this field only if uplinkConfigCommon is configured. If this field is absent, the UE shall release the supplementaryUplinkConfig and the
supplementaryUplink configured in ServingCellConfig of this serving cell, if configured.

tdd-UL-DL-ConfigurationCommon

A cell-specific TDD UL/DL configuration, see TS 38.213 [13], clause 11.1.

Conditional Presence Explanation
AbsFreqSSB The field is absent when absoluteFrequencySSB in frequencylnfoDL is absent, otherwise the field is mandatory present.
HOAnNdServCellAdd This field is mandatory present for inter-cell handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is
absent, Need M.
TDD The field is optionally present, Need R, for TDD cells; otherwise it is not present.
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- ServingCellConfigCommonSIB
The ServingCellConfigCommonSI B |E is used to configure cell specific parameters of a UE's serving cell in SIB1.

ServingCellConfigCommonSIB information element

- ASNLSTART
- TAG SERVI NGCELLCONFI GCOMVONSI B- START
Servi ngCel | Confi gCommonSIB :: = SEQUENCE {
downl i nkConf i gCommon Downl i nkConf i gComonSI B,
upl i nkConf i gConmon Upl i nkConfi gCommonSI B OPTI ONAL, -- Need R
suppl emrent ar yUpl i nk Upl i nkConf i gConmonSI B OPTI ONAL, -- Need R
n- Ti m ngAdvanced f set ENUVERATED { nO, n25600, n39936 } OPTI ONAL, -- Need S
ssh- Posi ti onsl nBur st SEQUENCE {
i nOneGr oup BIT STRING (SI ZE (8)),
groupPr esence BI T STRI NG (SI ZE (8)) OPTI ONAL  -- Cond Above6GHzOnly
I
ssb- Peri odi ci t yServi ngCel | ENUVERATED {ns5, nmsl10, nms20, ns40, ns80, nsl60},
t dd- UL- DL- Conf i gur ati onConmon TDD- UL- DL- Conf i gConmon OPTI ONAL, -- Cond TDD
ss- PBCH Bl ockPower | NTEGER (-60..50),
}
- TAG SERVI NGCELLCONFI GCOVMONSI B- STOP
- ASNLSTOP
ServingCellConfigCommonSIB field descriptions
groupPresence

This field is present when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1. The first/leftmost bit corresponds to the
SS/PBCH index 0-7, the second bit corresponds to SS/PBCH block 8-15, and so on. Value 0 in the bitmap indicates that the SSBs according to inOneGroup are not present.
Value 1 indicates that the SS/PBCH blocks are transmitted in accordance with inOneGroup.

inOneGroup

When maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1, only the 4 leftmost bits are valid; the UE ignores the 4
rightmost bits. When maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1, all 8 bits are valid. The first/ leftmost bit
corresponds to SS/PBCH block index 0, the second bit corresponds to SS/PBCH block index 1, and so on. When maximum number of SS/PBCH blocks per half frame equals
to 64 as defined in TS 38.213 [13], clause 4.1, all 8 bit are valid; The first/ leftmost bit corresponds to the first SS/PBCH block index in the group (i.e., to SSB index 0, 8, and so
on); the second bit corresponds to the second SS/PBCH block index in the group (i.e., to SSB index 1, 9, and so on), 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.

n-TimingAdvanceOffset

The N_TA-Offset to be applied for random access on this serving cell. If the field is absent, the UE applies the value defined for the duplex mode and frequency range of this
serving cell. See TS 38.133 [14], table 7.1.2-2.

ssbh-PositionsinBurst

Time domain positions of the transmitted SS-blocks in an SS-burst as defined in TS 38.213 [13], clause 4.1.
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Conditional Presence Explanation
Above6GHzOnly This field is present when the carrier frequency is above 6GHz. It is absent, Need R, otherwise.
TDD The field is optionally present, Need R, for TDD cells; otherwise it is not present.

- Shortl-RNTI-Value
The Shortl-RNTI-Value IE is used to identify the suspended UE context of a UE in RRC_INACTIVE using fewer bits compared to I-RNTI-Value.

Shortl-RNTI-Value information element

- ASNLSTART
- TAG Short | - RNTI - VALUE- START

Short!-RNTI-Value ::= BIT STRI NG (S| ZE(24))

- TAG Short | - RNTI - VALUE- STOP
- ASNLSTOP

- ShortMAC-I

The |E ShortMAC-I is used to identify and verify the UE at RRC connection re-establishment. The 16 least significant bits of the MAC-I calculated using the security
configuration of the source PCell, as specified in 5.3.7.4.

ShortMAC-I information element

- ASNLSTART
- TAG SHORTMAC- | - START

Short MAG-1 ::= BI T STRING (SI ZE (16))

- TAG SHORTMAC- | - STOP
- ASNLSTCP

- SINR-Range

The |IE SNR-Range specifies the value range used in SINR measurements and thresholds. Integer value for SINR measurements is according to mapping tablein TS 38.133
[14].

SINR-Range information element

- ASNLSTART
- TAG S| NR- RANCE- START

SI NR-Range :: = | NTEGER( 0. . 127)

- TAG S| NR- RANGE- STOP
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The |E S-Schedulinglnfo contains information needed for acquisition of SI messages.

ASN1START
-- TAG OTHER- SI - | NFO- START
Sl - Schedulinglnfo :: =
schedul i ngl nf oLi st

si - WndowLengt h

si - Request Confi g

si - Request Conf i gSUL

syst em nf or mati onAr eal D

}

Schedulinglnfo :: =
si - Broadcast St at us
si-Periodicity
si b- Mappi ngl nfo

}

S| B-Mapping ::=

SI B- Typelnfo :: =
type

val ueTag
ar eaScope

}

Configuration for

Sl - Request Config:: =

rach- Gccasi onsSl
rach- Confi gSl
ssb- per RACH Cccasi on

Msgl based SI

}
si - Request Peri od
si - Request Resour ces

}

Sl - Request Resources :: =
ra- Preanbl eStart | ndex
ra- Associ ati onPeri odl ndex
ra- ssbh- Cccasi onMaskl ndex

}

TAG OTHER- S| - | NFO- STOP

SI-Schedulinginfo information element

SEQUENCE {
SEQUENCE (Sl ZE (1..maxSl - Message)) OF Schedul i ngl nfo,

ETSI
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ENUVERATED {s5, s10, s20, s40, s80, s160, s320, s640, s1280},
Sl - Request Confi g OPTI ONAL, -- Cond MSG 1
Sl - Request Confi g OPTI ONAL, -- Cond SUL-MSG 1
BI T STRING (SI ZE (24)) OPTI ONAL, -- Need R
SEQUENCE {
ENUVERATED { br oadcasti ng, not Broadcasti ng},
ENUVERATED {rf8, rf16, rf32, rf64, rfl1l28, rf256, rf512},
S| B- Mappi ng
SEQUENCE (Sl ZE (1..maxSIB)) OF Sl B-Typel nfo
SEQUENCE {
ENUVERATED {si bType2, sibType3, sibType4, sibType5, sibType6, sibType7, sibType8, sibType9,
spare8, spare7, spare6, spareb5, spared4, spare3, spare2, sparel,... },
I NTEGER (0. . 31) OPTI ONAL, -- Cond SIB-TYPE
ENUVERATED {true} OPTIONAL -- Need S
Request
SEQUENCE {
SEQUENCE {
RACH- Confi gCeneri c,
ENUVERATED {oneEi ght h, oneFourth, oneHal f, one, two, four, eight, sixteen}
OPTI ONAL, -- Need R
ENUVERATED {one, two, four, six, eight, ten, twelve, sixteen} OPTI ONAL, -- Need R
SEQUENCE (SI ZE (1..maxSl-Message)) OF Sl-Request Resources
SEQUENCE {
| NTEGER (0. .63),
I NTEGER (0. . 15) OPTI ONAL, -- Need R
| NTEGER (0. . 15) OPTI ONAL -- Need R
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- ASNLSTCP

Sl-RequestConfig field descriptions

rach-OccasionsSl

Configuration of dedicated RACH Occassions for Sl. If the field is absent, the UE uses the corresponding parameters configured in rach-ConfigCommon of the initial uplink
BWP.

si-RequestPeriod

Periodicity of the SI-Request configuration in number of association periods.

si-RequestResources

If there is only one entry in the list, the configuration is used for all SI messages for which si-BroadcastStatus is set to notBroadcasting. Otherwise the 1st entry in the list
corresponds to the first SI message in schedulinginfoList for which si-BroadcastStatus is set to notBroadcasting, 2nd entry in the list corresponds to the second SI message in
schedulingInfoList for which si-BroadcastStatus is set to notBroadcasting and so on. Change of si-RequestResources should not result in system information change
notification.

Sl-RequestResources field descriptions

ra-AssociationPeriodindex

Index of the association period in the si-RequestPeriod in which the UE can send the Sl request for SI message(s) corresponding to this SI-RequestResources, using the
preambles indicated by ra-PreambleStartindex and rach occasions indicated by ra-ssh-OccasionMaskindex.

ra-PreambleStartindex

If N SSBs are associated with a RACH occasion, where N > = 1, for the i-th SSB (i=0, ..., N-1) the preamble with preamble index = ra-PreambleStartindex + i is used for Sl
request; For N < 1, the preamble with preamble index = ra-PreambleStartindex is used for S| request.

Schedulinglnfo field descriptions

areaScope

Indicates that a SIB is area specific. If the field is not present, the SIB is cell specific.

si-Periodicity

Periodicity of the SI-message in radio frames. rf8 corresponds to 8 radio frames, rf16 corresponds to 16 radio frames, and so on.

si-RequestConfig

Configuration of Msg1l resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present the UE uses
Msg3 to request Sl-messages for which si-BroadcastStatus is set to notBroadcasting (if any).

si-RequestConfigSUL

Configuration of Msg1 resources that the UE uses for requesting SI-messages for which si-BroadcastStatus is set to notBroadcasting. If the field is not present the UE uses
Msg3 to request SI-messages for which si-BroadcastStatus is set to notBroadcasting (if any) on supplementary uplink.

si-WindowLength

The length of the Sl scheduling window. s5 corresponds to 5 slots, s10 to 10 slots and so on.

systeminformationArealD

Indicates the system information area that the cell belongs to, if any. Any SIB with areaScope within the Sl is considered to belong to this systemInformationArealD. The
systemInformationArealD is unique within a PLMN.
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Schedulinginfo field descriptions

si-BroadcastStatus

Indicates if the SI message is being broadcasted or not. Change of si-BroadcastStatus should not result in system information change notifications in Short Message
transmitted with P-RNTI over DCI (see clause 6.5). The value of the indication is valid until the end of the BCCH modification period when set to broadcasting.

Conditional presence

Explanation

MSG-1

The field is optionally present, Need R, if si-BroadcastStatus is set to notBroadcasting for any SI-message included in Schedulinglnfo. It is absent
otherwise.

SIB-TYPE

The field is mandatory present if the SIB type is different from SIB6, SIB7 or SIB8. For SIB6, SIB7 and SIB8 it is not present.

SUL-MSG-1

The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink and if si-BroadcastStatus is set to
notBroadcasting for any Sl-message included in Schedulinginfo. It is absent otherwise.

- SlotFormatCombinationsPerCell

The |E SotFormatCombinationsPerCell is used to configure the SlotFormatCombinations applicable for one serving cell (see TS 38.213 [13], clause 11.1.1).

- ASNLSTART

SlotFormatCombinationsPerCell information element

- TAG SLOTFORVATCOVBI NATI ONSPERCELL- START

Sl ot For mat Conbi nati onsPerCel | ::=  SEQUENCE {

servingCel |l I d
subcarri er Spaci ng

ServCel | | ndex,
Subcarri er Spaci ng,

subcarri er Spaci ng2 Subcarri er Spaci ng OPTI ONAL, -- Need R
sl ot For mat Conbi nat i ons SEQUENCE (Sl ZE (1.. maxNrof Sl ot For mat Conbi nati onsPer Set)) OF Sl ot For mat Conbi nati on OPTI ONAL, -- Need M
posi tionl nDCl | NTEGER( 0. . maxSFI - DCl - Payl oadSi ze- 1) OPTI ONAL, -- Need M
}
Sl ot For mat Conbi nation :: = SEQUENCE {
sl ot For mat Conbi nati onl d Sl ot For mat Conbi nati onl d,

sl ot Format s

}

Sl ot For mat Conbi nationld :

SEQUENCE (Sl ZE (1.. maxNrof Sl ot For mat sPer Conbi nation)) OF | NTEGER (0. . 255)

1= | NTEGER (0. . maxNr of Sl ot For mat Conbi nat i onsPer Set - 1)

- TAG SLOTFORVATCOVBI NATI ONSPERCELL- STOP

- ASNLSTCP

SlotFormatCombination field descriptions

slotFormatCombinationld
This ID is used in the DCI payload to dynamically select this SlotFormatCombination, see TS 38.213 [13], clause 11.1.1.

slotFormats

Slot formats that occur in consecutive slots in time domain order as listed here (see TS 38.213 [13], clause 11.1.1.
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SlotFormatCombinationsPerCell field descriptions

positionInDCI

The (starting) position (bit) of the slotFormatCombinationld (SFI-Index) for this serving cell (servingCellld) within the DCI payload (see TS 38.213 [13], clause 11.1.1).
servingCellld

The ID of the serving cell for which the slotFormatCombinations are applicable.

slotFormatCombinations

A list with SlotFormatCombinations. Each SlotFormatCombination comprises of one or more SlotFormats (see TS 38.211 [16], clause 4.3.2). The total number of slotFormats in
the slotFormatCombinations list does not exceed 512.

subcarrierSpacing2

Reference subcarrier spacing for a Slot Format Combination on an FDD or SUL cell (see TS 38.213 [13], clause 11.1.1). For FDD, subcarrierSpacing (SFI-scs) is the reference
SCS for DL BWP and subcarrierSpacing2 (SFl-scs2) is the reference SCS for UL BWP. For SUL, subcarrierSpacing (SFI-scs) is the reference SCS for non-SUL carrier and
subcarrierSpacing2 (SFl-scs2) is the reference SCS for SUL carrier. The network configures a value that is smaller than or equal to any SCS of configured BWPs of the serving
cell that the command applies to. And the network configures a value that is smaller than or equal to the SCS of the serving cell which the UE monitors for SFI indications.
subcarrierSpacing

Reference subcarrier spacing for this Slot Format Combination. The network configures a value that is smaller than or equal to any SCS of configured BWPs of the serving cell
that the command applies to. And the network configures a value that is smaller than or equal to the SCS of the serving cell which the UE monitors for SFI indications (see TS
38.213 [13], clause 11.1.1).

- SlotFormatindicator
The |E SotFormatindicator is used to configure monitoring a Group-Common-PDCCH for Slot-Format-Indicators (SF1).

SlotFormatindicator information element

- ASNLSTART
- TAG SLOTFORVATI NDI CATOR- START
Sl ot Format | ndi cator ::= SEQUENCE {
sfi - RNTI RNTI - Val ue,
dci - Payl oadSi ze I NTECER (1..naxSFl -DCl - Payl oadSi ze) ,
sl ot For mat ConbToAddModLi st SEQUENCE ( SI ZE(1. . maxNr of Aggr egat edCel | sPer Cel | Group)) OF Sl ot For mat Conbi nati onsPer Cel | OPTI ONAL, -- Need N
sl ot For mat ConbToRel easeLi st SEQUENCE (Sl ZE(1.. maxNr of Aggr egat edCel | sPer Cel | G oup)) OF ServCel | | ndex OPTI ONAL, -- Need N
}

- TAG SLOTFORVATI NDI CATOR- STOP
- ASNLSTOP

SlotFormatindicator field descriptions

dci-PayloadSize

Total length of the DCI payload scrambled with SFI-RNTI (see TS 38.213 [13], clause 11.1.1)'
sfi-RNTI

RNTI used for SFI on the given cell (see TS 38.213 [13], clause 11.1.1).
slotFormatCombToAddModList

A list of SlotFormatCombinations for the UE's serving cells (see TS 38.213 [13], clause 11.1.1).
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- S-NSSAI

The |lE SNSSAI (Single Network Sice Selection Assistance Information) identifies a Network Slice end to end and comprises a dlice/service type and a dlice differentiator, see
TS23.003[21].

S-NSSAIl information element

- ASNLSTART
- TAG S- NSSAI - START
S-NSSAl  ::= CHO CE{
sst BI T STRING (SI ZE (8)),
sst-SD BI T STRING (Sl ZE (32))

- TAG S- NSSAl - STOP
- ASNLSTCP

S-NSSAl field descriptions

sst-SD

Indicates the S-NSSAI consists of Slice/Service Type and Slice Differentiator, see TS 23.003 [21].
sst

Indicates the S-NSSAI consists of Slice/Service Type, see TS 23.003 [21].

- SpeedStateScaleFactors
The |E SpeedStateScal eFactor s concerns factors, to be applied when the UE isin medium or high speed state, used for scaling a mobility control related parameter.

SpeedStateScaleFactors information element

- ASNLSTART
- TAG SPEEDSTATESCALEFACTORS- START
SpeedSt at eScal eFactors :: = SEQUENCE {
sf - Medi um ENUMVERATED { oDot 25, oDot5, oDot 75, | Dot 0},
sf - Hi gh ENUMERATED { oDot 25, oDot5, oDot 75, | Dot 0}

- TAG SPEEDSTATESCALEFACTORS- STOP
- ASNLSTOP
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SpeedStateScaleFactors field descriptions

sf-High

The concerned mobility control related parameter is multiplied with this factor if the UE is in High Mobility state as defined in TS 38.304 [20]. Value oDot25 corresponds to 0.25,
oDot5 corresponds to 0.5, oDot75 corresponds to 0.75 and so on8

sf-Medium

The concerned mobility control related parameter is multiplied with this factor if the UE is in Medium Mobility state as defined in TS 38.304 [20]. Value oDot25 corresponds to
0.25, oDot5 corresponds to 0.5, oDot75 corresponds to 0.75 and so on.

- SS-RSSI-Measurement
The |lE S5S-RSS-Measurement is used to configure RSSI measurements based on synchronization reference signals.

SS-RSSI-Measurement information element

- ASN1START
- TAG SS- RSSI - MEASURENVENT- START
SS- RSSI - Measurenment :: = SEQUENCE {
nmeasur enent Sl ot s BI T STRING (SIZE (1..80)),
endSynbol I NTEGER( 0. . 3)
}
- TAG SS- RSSI - MEASUREMENT- STOP
- ASNLSTOP
SS-RSSI-Measurement field descriptions
endSymbol

Within a slot that is configured for RSSI measurements (see measurementSlots) the UE measures the RSSI from symbol 0 to symbol endSymbol. This field identifies the entry
in Table 5.1.3-1in TS 38.215 [9], which determines the actual end symbol.

measurementSlots

Indicates the slots in which the UE can perform RSSI measurements. The length of the BIT STRING is equal to the number of slots in the configured SMTC window
(determined by the duration and by the subcarrierSpacing). The first (left-most / most significant) bit in the bitmap corresponds to the first slot in the SMTC window, the second
bit in the bitmap corresponds to the second slot in the SMTC window, and so on. The UE measures in slots for which the corresponding bit in the bitmap is set to 1.

- SPS-Config

The SPS-Config |E is used to configure downlink semi-persistent transmission. Downlink SPS may be configured on the SpCell as well as on SCells. But it shall not be
configured for more than one serving cell of a cell group at once.

SPS-Config information element

- ASNLSTART
- TAG SPS- CONFI G START
SPS- Config :: = SEQUENCE {
periodicity ENUMERATED {nms10, nms20, ns32, ns40, ns64, ns80, ns128, ns8160, n8320, NB640,

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 335 ETSI TS 138 331 V15.4.0 (2019-04)

spare6, spareb5, spare4, spare3, spare2, sparel},

nr of HARQ Pr ocesses I NTEGER (1..8),
n1PUCCH AN PUCCH Resour cel d OPTI ONAL, -- Need M

nts- Tabl e ENUVERATED { qan64LowSE} OPTI ONAL, -- Need S

- TAG SPS- CONFI G- STOP
- ASNLSTCP

SPS-Config field descriptions

mcs-Table

Indicates the MCS table the UE shall use for DL SPS (see TS 38.214 [19],clause 5.1.3.1. If present, the UE shall use the MCS table of low-SE 64QAM table indicated in Table
5.1.3.1-3 of TS 38.214 [19]. If this field is absent and field mcs-table in PDSCH-Config is set to 'gam256' and the activating DCI is of format 1_1, the UE applies the 256 QAM
table indicated in Table 5.1.3.1-2 of TS 38.214 [19]. Otherwise, the UE applies the non-low-SE 64QAM table indicated in Table 5.1.3.1-1 of TS 38.214 [19].

n1PUCCH-AN

HARQ resource for PUCCH for DL SPS. The network configures the resource either as format0 or formatl. The actual PUCCH-Resource is configured in PUCCH-Config and
referred to by its ID. See TS 38.213 [13], clause 9.2.3.

nrofHARQ-Processes

Number of configured HARQ processes for SPS DL (see TS 38.321 [3], clause 5.8.1).

periodicity

Periodicity for DL SPS (see TS 38.214 [19] and TS 38.321 [3], clause 5.8.1).

- SRB-Identity

The |E SRB-Identity is used to identify a Signalling Radio Bearer (SRB) used by a UE.

- ASNLSTART
- TAG SRB- | DENTI TY- START

SRB-ldentity ::= I NTEGER (1..3)

- TAG SRB- | DENTI TY- STCP
- ASNLSTCP

- SRS-CarrierSwitching
The |lE SRS-CarrierSwitching is used to configure for SRS carrier switching when PUSCH is not configured and independent SRS power control from that of PUSCH.

SRS-CarrierSwitching information element

- ASNLSTART
- TAG SRS- CARRI ERSW TCHI NG- START
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SRS-CarrierSwitching :: = SEQUENCE {
srs-Sw t chFronBervCel | | ndex I NTECER (0. .31) OPTI ONAL, -- Need M
srs-Swi tchFronCarrier ENUVERATED {sUL, nUL},
srs- TPC- PDCCH Gr oup CHO CE {
typeA SEQUENCE (Sl ZE (1..32)) OF SRS- TPC- PDCCH- Confi g,
typeB SRS- TPC- PDCCH- Conf i g
OPTI ONAL, -- Need M
nmoni toringCel | s SEQUENCE (Sl ZE (1.. maxNrof ServingCel ls)) OF ServCel || ndex OPTI ONAL, -- Need M
}
SRS- TPC- PDCCH- Config :: = SEQUENCE {
srs- CC Set | ndexl i st SEQUENCE (Sl ZE(1..4)) OF SRS-CC- Set | ndex OPTI ONAL -- Need M
}
SRS- CC- Set | ndex :: = SEQUENCE {
cc- Set | ndex I NTEGER (0. .3) OPTI ONAL, -- Need M
cc- | ndexl nOneCC- Set I NTEGER (0..7) OPTI ONAL -- Need M
}

- TAG SRS- CARRI ERSW TCHI NG- STCP
- ASNLSTCP

SRS-CC-SetIndex field descriptions

cc-IndexInOneCC-Set

Indicates the CC index in one CC set for Type A (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.3).
cc-Setindex

Indicates the CC set index for Type A associated (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.3).

SRS-CarrierSwitching field descriptions

monitoringCells
A set of serving cells for monitoring PDCCH conveying SRS DCI format with CRC scrambled by TPC-SRS-RNTI (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.3).

srs-SwitchFromServCellindex

Indicates the serving cell whose UL transmission may be interrupted during SRS transmission on a PUSCH-less cell. During SRS transmission on a PUSCH-less cell, the UE
may temporarily suspend the UL transmission on a serving cell with PUSCH in the same CG to allow the PUSCH-less cell to transmit SRS. (see TS 38.214 [19], clause
6.2.1.3).

srs-TPC-PDCCH-Group

Network configures the UE with either typeA-SRS-TPC-PDCCH-Group or typeB-SRS-TPC-PDCCH-Group, if any.

typeA

Type A trigger configuration for SRS transmission on a PUSCH-less SCell (see TS 38.213 [13], clause 11.4).

typeB

Type B trigger configuration for SRS transmission on a PUSCH-less SCell (see TS 38.213 [13], clause 11.4).
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SRS-TPC-PDCCH-Config field descriptions

srs-CC-Setindexlist
A list of pairs of [cc-SetIndex; cc-IndexInOneCC-Set] (see TS 38.212 [17], TS 38.213 [13], clause 7.3.1, 11.3).

- SRS-Config

The SRS-Config |E is used to configure sounding reference signal transmissions. The configuration defines alist of SRS-Resources and a list of SRS-ResourceSets. Each
resource set defines a set of SRS-Resources. The network triggers the transmission of the set of SRS-Resources using a configured aperiodicSRS-ResourceTrigger (L1 DCI).

SRS-Config information element

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,

OPTI ONAL

OPTI ONAL,

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,

ASN1START
TAG SRS- CONFI G START
SRS- Config :: = SEQUENCE {
srs- Resour ceSet ToRel easeli st SEQUENCE ( SI ZE( 1. . maxNr of SRS- Resour ceSets)) OF SRS-ResourceSet|d
srs- Resour ceSet ToAddModLi st SEQUENCE ( SI ZE( 1. . maxNr of SRS- Resour ceSets)) OF SRS- Resour ceSet
srs- Resour ceToRel easeli st SEQUENCE (S| ZE(1.. maxNr of SRS- Resources)) OF SRS- Resourceld
srs- Resour ceToAddModLi st SEQUENCE ('Sl ZE(1.. maxNr of SRS- Resour ces)) OF SRS- Resource
t pc- Accurul ati on ENUVERATED {di sabl ed}
}
SRS- ResourceSet ::= SEQUENCE {
srs- ResourceSet | d SRS- Resour ceSet | d,
srs- Resour cel dLi st SEQUENCE (S| ZE(1.. maxNr of SRS- Resour cesPer Set)) OF SRS- Resourcel d
resourceType CHO CE {
aperiodi c SEQUENCE {
aperi odi cSRS- Resour ceTri gger I NTEGER ('1..nmaxNrof SRS-Tri gger St at es- 1),
csi -RS NZP- CSI - RS- Resour cel d
sl ot O f set I NTECER (1..32)
i . . .
aperi odi cSRS- Resour ceTri gger Li st-v1530 SEQUENCE (S| ZE(1.. maxNr of SRS- Tri gger St at es- 2))
OF | NTEGER (1.. maxNrof SRS- Tri gger St at es- 1)
11
b
sem - persi stent SEQUENCE {
associ at edCS| - RS NZP- CSI - RS- Resour cel d
oo
periodic SEQUENCE {
associ at edCS| - RS NZP- CSI - RS- Resour cel d
) }
usage ENUVERATED { beamVanagenent, codebook, nonCodebook, antennaSwitching},
al pha Al pha
p0 I NTEGER (-202..24)
pat hl ossRef er enceRS CHO CE {
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ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d
} OPTIONAL, -- Need M
srs- Power Cont r ol Adj ust ment St at es ENUVERATED { saneAsFci 2, separ at ed osedLoop} OPTI ONAL, -- Need S
}
SRS- ResourceSet | d :: = | NTEGER (0. . nmaxNr of SRS- Resour ceSet s- 1)
SRS- Resource :: = SEQUENCE {
srs-Resourcel d SRS- Resour cel d,
nr of SRS- Port s ENUVERATED {port1, ports2, ports4},
ptrs-Portl| ndex ENUVERATED {nO, nl } OPTIl ONAL, -- Need R
transm ssi onConb CHO CE {
n2 SEQUENCE {
combx f set - n2 | NTEGER (0..1),
cyclicShift-n2 I NTEGER (0..7)
b
n4 SEQUENCE {
combxf fset-n4 | NTEGER (0. .3),
cyclicShift-n4 I NTEGER (0. .11)
}
H
resour ceMappi ng SEQUENCE {
startPosition | NTEGER (0..5),
nr of Synbol s ENUVERATED {nl1, n2, n4},
repetitionFactor ENUVERATED {nl1, n2, n4}
b
freqDomai nPosi ti on | NTECER (0. .67),
freqDomai nShi f t | NTECER (0. .268),
f r eqHoppi ng SEQUENCE {
c- SRS I NTEGER (0. .63),
b- SRS I NTEGER (0. . 3),
b- hop I NTEGER (0. . 3)
b
groupOr SequenceHoppi ng ENUVERATED { neit her, groupHoppi ng, sequenceHopping },
resour ceType CHO CE {
aperiodic SEQUENCE {
b
sem - persi st ent SEQUENCE {
periodicityAndO fset-sp SRS- Peri odi ci t yAndOf f set,
b
periodic SEQUENCE {
periodicityAndO fset-p SRS- Peri odi ci t yAndOf f set ,
}
},
sequencel d I NTEGER (0..1023),
spati al Rel ati onl nfo SRS- Spati al Rel ati onl nfo OPTI ONAL, -- Need R
}
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SRS- Spatial Rel ationlnfo ::= SEQUENCE {
servingCellld ServCel | | ndex OPTI ONAL, -- Need S
ref erenceSi gnal CHO CE {
ssb- | ndex SSB- | ndex,
csi - RS- | ndex NZP- CSI - RS- Resour cel d,
srs SEQUENCE {
resourcel d SRS- Resour cel d,
upl i nkBWP BWP- I d
}
}
}
SRS- Resourceld :: = I NTEGER (0. .nmaxNr of SRS- Resour ces- 1)
SRS- Peri odi cityAndO fset ::= CHO CE {
sl 1 NULL,
sl 2 I NTEGER( 0. . 1),
sl 4 | NTEGER(O. . 3),
sl5 | NTEGER(O. . 4),
sl 8 | NTEGER(O. . 7),
sl 10 | NTEGER( 0. . 9),
sl 16 | NTEGER( 0. . 15) ,
sl 20 | NTEGER( 0. . 19),
sl 32 | NTEGER( 0. . 31),
sl 40 | NTEGER( 0. . 39),
sl 64 | NTEGER( 0. . 63) ,
sl 80 I NTEGER( 0. . 79) ,
sl 160 | NTEGER( 0. . 159),
sl 320 | NTEGER( 0. . 319),
sl 640 | NTEGER( 0. . 639) ,
sl 1280 | NTECER(O. . 1279),
sl 2560 | NTEGER( 0. . 2559)
}

- TAG SRS- CONFI G- STOP
- ASNLSTCP

SRS-Config field descriptions

tpc-Accumulation
If the field is absent, UE applies TPC commands via accumulation. If disabled, UE applies the TPC command without accumulation (this applies to SRS when a separate
closed loop is configured for SRS) (see TS 38.213 [13], clause 7.3)
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SRS-Resource field descriptions

cyclicShift-n2

Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

cyclicShift-n4

Cyclic shift configuration (see TS 38.214 [19], clause 6.2.1).

freqHopping

Includes parameters capturing SRS frequency hopping (see TS 38.214 [19], clause 6.2.1).

groupOrSequenceHopping

Parameter(s) for configuring group or sequence hopping (see TS 38.211 [16], clause 6.4.1.4.2).

periodicityAndOffset-p

Periodicity and slot offset for this SRS resource. All values in "number of slots" sl1 corresponds to a periodicity of 1 slot, value sl2 corresponds to a periodicity of 2 slots, and so
on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is 0 slots (see TS 38.214 [19], clause 6.2.1).
periodicityAndOffset-sp

Periodicity and slot offset for this SRS resource. All values in "number of slots". sl1 corresponds to a periodicity of 1 slot, value sI2 corresponds to a periodicity of 2 slots, and
so on. For each periodicity the corresponding offset is given in number of slots. For periodicity sl1 the offset is O slots (see TS 38.214 [19], clause 6.2.1).

ptrs-Portindex

The PTRS port index for this SRS resource for non-codebook based UL MIMO. This is only applicable when the corresponding PTRS-UplinkConfig is set to CP-OFDM. The
ptrs-Portindex configured here must be smaller than or equal to the maxNnrofPorts configured in the PTRS-UplinkConfig (see TS 38.214 [19], clause 6.2.3.1).
resourceMapping

OFDM symbol location of the SRS resource within a slot including number of OFDM symbols (N = 1, 2 or 4 per SRS resource), startPosition (SRSSymbolStartPosition = 0..5;
"0" refers to the last symbol, "1" refers to the second last symbol) and RepetitionFactor (r =1, 2 or 4) (see TS 38.214 [19], clause 6.2.1 and TS 38.211 [16], clause 6.4.1.4).
The configured SRS resource does not exceed the slot boundary.

resourceType

Periodicity and offset for semi-persistent and periodic SRS resource (see TS 38.214 [19], clause 6.2.1).

sequenceld

Sequence ID used to initialize pseudo random group and sequence hopping (see TS 38.214 [19], clause 6.2.1).

spatialRelationinfo

Configuration of the spatial relation between a reference RS and the target SRS. Reference RS can be SSB/CSI-RS/SRS (see TS 38.214 [19], clause 6.2.1).
transmissionComb

Comb value (2 or 4) and comb offset (0..combValue-1) (see TS 38.214 [19], clause 6.2.1).
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SRS-ResourceSet field descriptions

alpha

alpha value for SRS power control (see TS 38.213 [13], clause 7.3). When the field is absent the UE applies the value 1.

aperiodicSRS-ResourceTriggerList

An additional list of DCI "code points" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).
aperiodicSRS-ResourceTrigger

The DCI "code point" upon which the UE shall transmit SRS according to this SRS resource set configuration (see TS 38.214 [19], clause 6.1.1.2).

associatedCSI-RS

ID of CSI-RS resource associated with this SRS resource set in non-codebook based operation (see TS 38.214 [19], clause 6.1.1.2).

csi-RS

ID of CSI-RS resource associated with this SRS resource set. (see TS 38.214 [19], clause 6.1.1.2).

pO

PO value for SRS power control. The value is in dBm. Only even values (step size 2) are allowed (see TS 38.213 [13], clause 7.3).

pathlossReferenceRS

A reference signal (e.g. a CSI-RS config or a SS block) to be used for SRS path loss estimation (see TS 38.213 [13], clause 7.3).

resourceType

Time domain behavior of SRS resource configuration. Corresponds to L1 parameter 'SRS-ResourceConfigType' (see TS 38.214 [19], clause 6.2.1). The network configures
SRS resources in the same resource set with the same time domain behavior on periodic, aperiodic and semi-persistent SRS.

slotOffset

An offset in number of slots between the triggering DCI and the actual transmission of this SRS-ResourceSet. If the field is absent the UE applies no offset (value 0).
srs-PowerControlAdjustmentStates

Indicates whether hsrs,c(i) = fc(i,1) or hsrs,c(i) = fc(i,2) (if twoPUSCH-PC-AdjustmentStates are configured) or serarate close loop is configured for SRS. This parameter is
applicable only for Uls on which UE also transmits PUSCH. If absent or release, the UE applies the value sameAs-Fcil (see TS 38.213 [13], clause 7.3).
srs-ResourceldList

The IDs of the SRS-Resources used in this SRS-ResourceSet. If this SRS-ResourceSet is configured with usage set to codebook, the srs-ResourceldList contains at most 2
entries. If this SRS-ResourceSet is configured with usage set to honCodebook, the srs-ResourceldList contains at most 4 entries.

srs-ResourceSetld

The ID of this resource set. It is unique in the context of the BWP in which the parent SRS-Config is defined.

usage

Indicates if the SRS resource set is used for beam management, codebook based or non-codebook based transmission or antenna switching. See TS 38.214 [19], clause
6.2.1.

Conditional Presence Explanation
Setup This field is mandatory present upon configuration of SRS-ResourceSet or SRS-Resource and optional (Need M) otherwise.
NonCodebook This field is optionally present, Need M, in case of non-codebook based transmission, otherwise the field is absent.

- SRS-TPC-CommandConfig
The |E SRS-TPC-CommandConfig is used to configure the UE for extracting TPC commands for SRS from a group-TPC messages on DCI

SRS-TPC-CommandConfig information element

- ASNLSTART
- TAG SRS- TPC- COMVANDCONFI G- START

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 342 ETSI TS 138 331 V15.4.0 (2019-04)

SRS- TPC- CommandConfig :: = SEQUENCE {
startingBit Of Format 2-3 I NTEGER (1..31) OPTI ONAL, -- Need R
fiel dTypeFormat 2-3 I NTEGER (0..1) OPTI ONAL, -- Need R
[l
startingBit Of For mat 2- 3SUL- v1530 I NTEGER (1..31) OPTI ONAL -- Need R
1]

}

- TAG SRS- TPC- COMVANDCONFI G- STOP
- ASNLSTCP

SRS-TPC-CommandConfig field descriptions

fieldTypeFormat2-3

The type of a field within the group DCI with SRS request fields (optional), which indicates how many bits in the field are for SRS request (0 or 2).

Note that for Type A, there is a common SRS request field for all SCells in the set, but each SCell has its own TPC command bits. See TS 38.212 [17] clause 7.3.1 and , TS
38.213 [13], clause 11.3.

startingBitOfFormat2-3

The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands. The value 1 of the field corresponds to the first/left most bit of
format2-3. The value 2 of the field corresponds to the second bit format2-3, and so on (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 11.3).
startingBitOfFormat2-3SUL

The starting bit position of a block within the group DCI with SRS request fields (optional) and TPC commands for SUL carrier (see TS 38.212 [17], clause 7.3.1 and TS 38.213
[13], clause 11.3).

- SSB-Index
The |E SSB-Index identifies an SS-Block within an SS-Burst. See FFS_Ref, section FFS_Section.

SSB-Index information element

- ASNLSTART
- TAG SSB- | NDEX- START

SSB- | ndex :: = I NTEGER (0. . maxNr of SSBs- 1)

- TAG SSB- | NDEX- STOP
- ASNISTOP

- SSB-MTC

The lE SSB-MTC is used to configure measurement timing configurations, i.e., timing occasions at which the UE measures SSBs.

SSB-MTC information element

- ASNLSTART
- TAG SSB- MTC- START
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SSB-MIC :: = SEQUENCE {
periodi ci t yAndOf f set CHO CE {
sf5 I NTEGER (0. . 4),
sf10 I NTEGER (0..9),
sf 20 I NTEGER (0. .19),
sf 40 I NTEGER (0. . 39),
sf 80 I NTEGER (0. .79),
sf 160 I NTEGER (0. . 159)
b
duration ENUVERATED { sf1, sf2, sf3, sf4, sf5}
}
SSB-Mrcz2 :: = SEQUENCE {
pci - Li st SEQUENCE (Sl ZE (1.. maxNrof PCl sPer SMIC)) OF PhysCel | | d OPTI ONAL, -- Need M
periodicity ENUVERATED {sf5, sf10, sf20, sf40, sf80, spare3, spare2, sparel}
}
- TAG SSB- MTC- STCP
- ASNLSTOP
SSB-MTCfield descriptions
duration

Duration of the measurement window in which to receive SS/PBCH blocks. It is given in number of subframes (see TS 38.213 [13], clause 4.1).
periodicityAndOffset

Periodicity and offset of the measurement window in which to receive SS/PBCH blocks. Periodicity and offset are given in number of subframes.
FFS_FIXME: This does not match the L1 parameter table! They seem to intend an index to a hidden table in L1 specs. (see TS 38.213 [13], clause REF):
Periodicity for the given PCls. Timing offset and Duration as provided in smtcl.

SSB-MTC2 field descriptions

pci-List
PCls that are known to follow this SMTC.

- SSB-ToMeasure
The |IE SSB-ToMeasure is used to configure a pattern of SSBs.

SSB-ToMeasure information element

- ASNL1START
- TAG SSB- TOVEASURE- START
SSB- ToMeasure :: = CHO CE {
short Bi t map BI T STRING (SI ZE (4)),
nmedi unBi t map BI T STRING (SI ZE (8)),
| ongBi t map BI T STRING (SI ZE (64))

- TAG SSB- TOVMEASURE- STCOP
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SSB-ToMeasure field descriptions

longBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 64 as defined in TS 38.213 [13], clause 4.1.

mediumBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 8 as defined in TS 38.213 [13], clause 4.1.

shortBitmap
Bitmap when maximum number of SS/PBCH blocks per half frame equals to 4 as defined in TS 38.213 [13], clause 4.1.

— SubcarrierSpacing

The |E Subcarrier Spacing determines the subcarrier spacing. Restrictions applicable for certain frequencies, channels or signals are clarified in the fields that use this |E.

SubcarrierSpacing information element

- ASNLSTART
- TAG SUBCARRI ER- SPACI NG START

SubcarrierSpacing ::= ENUVERATED {kHz15, kHz30, kHz60, kHz120, kHz240, spare3, spare2, sparel}

- TAG SUBCARRI ER- SPACI NG- STOP
- ASNLSTOP

- TAG-Config
The |E TAG-Config is used to configure parameters for a time-alignment group.

TAG-Config information element

- ASNLSTART
- TAG TAG CONFI G START
TAG Config ::= SEQUENCE {
t ag- ToRel easeli st SEQUENCE (Sl ZE (1..maxNrof TAGs)) OF TAG Id OPTI ONAL,
t ag- ToAddModLi st SEQUENCE (S| ZE (1..maxNrof TAGs)) OF TAG OPTI ONAL
}
TAG :: = SEQUENCE {
tag-1d TAG | d,
timeAl i gnment Ti mer Ti meAl i gnrent Ti mer,
}
TAG 1d ::= I NTECER (0. . nmaxNr of TAGs- 1)
TimeAl i gnment Ti mer :: = ENUVERATED {ns8500, ns750, ns1280, n81920, n82560, n85120, n810240, infinity}
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TAG field descriptions

tag-d

Indicates the TAG of the SpCell or an SCell, see TS 38.321 [3]. Uniquely identifies the TAG within the scope of a Cell Group (i.e. MCG or SCG). If the field is not configured for
an SCell, the SCell is part of the PTAG.

timeAlignmentTimer

Value in ms of the timeAlignmentTimer for TAG with ID tag-Ild, as specified in TS 38.321 [3].

- TCI-State

The |E TCI-State associates one or two DL reference signals with a corresponding quasi-col ocation (QCL) type.

- ASNLSTART
- TAG TCl - STATE- START

TCl -State :: =
tci-Stateld
gcl - Typel
gcl - Type2

}
QCL-Info ::=

cel |

bwp- 1 d

ref erenceSi gnal
csi-rs
ssb

1

gcl - Type

-- TAG TCl - STATE- STOP
- ASNLSTCP

TCI-State information element

SEQUENCE {
TCl - Stateld,

QCL- I nfo,
QCL-Info OPTI ONAL,

SEQUENCE {
ServCel | | ndex OPTI ONAL,
BWP- | d OPTI ONAL,
CHOI CE {
NZP- CSI - RS- Resour cel d,
SSB- | ndex

ENUVERATED {typeA, typeB, typeC, typeD},
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QCL-Info field descriptions

bwp-Id

The DL BWP which the RS is located in.

cell

The UE's serving cell in which the referenceSignal is configured. If the field is absent, it applies to the serving cell in which the TCI-State is configured. The RS can be located
on a serving cell other than the serving cell in which the TCI-State is configured only if the qcl-Type is configured as typeC or typeD. See TS 38.214 [19] clause 5.1.5.

referenceSignal

Reference signal with which quasi-collocation information is provided as specified in TS 38.214 [19] subclause 5.1.5.
gcl-Type

QCL type as specified in TS 38.214 [19] subclause 5.1.5.

Conditional Presence Explanation
CSI-RS-Indicated This field is mandatory present if csi-rs or csi-RS-for-tracking is included, absent otherwise
- TCI-Stateld

The lE TCI-Sateld is used to identify one TCI-State configuration.

TCI-Stateld information element

- ASNLSTART
- TAG TCl - STATEI D- START

TCl -Stateld ::= I NTEGER (0. .nmaxNrof TCl - St at es- 1)

- TAG TCl - STATEI D- STCP
- ASNLSTCP

- TDD-UL-DL-Config
The TDD-UL-DL-Config |Es determines the Uplink/Downlink TDD configuration. There are both, UE- and cell specific IEs.

TDD-UL-DL-Config information element

- ASNLSTART
- TAG TDD- UL- DL- CONFI G- START
TDD- UL- DL- Conf i gCommon : : = SEQUENCE {
ref erenceSubcarri er Spaci ng Subcarri er Spaci ng,
patternl TDD- UL- DL- Pat t ern,
pattern2 TDD- UL- DL- Pat t ern OPTI ONAL, -- Need R
}
TDD- UL-DL-Pattern ::= SEQUENCE {
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dl - UL- Transm ssi onPeriodicity
nr of Downl i nkSl ot s

nr of Downl i nkSynbol s

nrof Upl i nkSl ot s

nr of Upl i nkSynbol s

[
dl - UL- Transmi ssi onPeri odi ci ty-v1530

11
}

TDD- UL- DL- Confi gDedi cated :: =

ENUVERATED { ns0p5, nms0p625, nsl,
I NTEGER (0. .nmaxNrof Sl ots),

I NTEGER (0. . nmaxNrof Synbol s-1),

I NTEGER (0. .nmaxNrof Sl ots),

I NTEGER (0. . nmaxNr of Synbol s-1),

ENUVERATED {ns3, ns4}

SEQUENCE {
sl ot Speci fi cConfi gurati onsToAddModLi st
sl ot Speci fi cConfi gurationsTor el easelLi st

347

mslp25, ms2, ne2p5, ns5, nsl0},

SEQUENCE (Sl ZE (1..maxNrof Slots)) OF TDD UL-DL- Sl ot Confi g
SEQUENCE (Sl ZE (1..maxNrof Slots)) OF TDD UL-DL- Sl ot | ndex

}
TDD-UL-DL- Sl ot Config ::= SEQUENCE {
sl ot | ndex TDD- UL- DL- Sl ot | ndex,
synbol s CHO CE {
al | Downl i nk NULL,
al | Upl i nk NULL,
explicit SEQUENCE {
nr of Downl i nkSynbol s I NTEGER ('1..nmaxNrof Synbol s- 1)
nr of Upl i nkSynbol s I NTEGER ('1..nmaxNrof Synbol s- 1)
}
}
}

TDD- UL- DL- Sl ot | ndex :: =

TAG- TDD- UL- DL- CONFI G- STOP
ASNLSTCP

| NTEGER (0. .nmaxNrof Sl ot s-1)

ETSI TS 138 331 V15.4.0 (2019-04)

OPTIONAL -- Need R
OPTI ONAL, Need N
OPTI ONAL, Need N
OPTI ONAL, Need S
OPTI ONAL Need S

TDD-UL-DL-ConfigCommon field descriptions

referenceSubcarrierSpacing

Reference SCS used to determine the time domain boundaries in the UL-DL pattern which must be common across all subcarrier specific carriers, i.e., independent of the
actual subcarrier spacing using for data transmission. Only the values 15, 30 or 60 kHz (<6GHz) and 60 or 120 kHz (>6GHz) are applicable. The network configures a not
larger than any SCS of configured BWPs for the serving cell. Corresponds to L1 parameter 'reference-SCS' (see TS 38.213 [13], clause 11.1).
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TDD-UL-DL-Pattern field descriptions

dl-UL-TransmissionPeriodicity

Periodicity of the DL-UL pattern, see TS 38.213 [13], clause 11.1. If the dI-UL-TransmissionPeriodicity-v1530 is signalled, UE shall ignore the dl-UL-TransmissionPeriodicity
(without suffix).

nrofDownlinkSlots

Number of consecutive full DL slots at the beginning of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80.
nrofDownlinkSymbols

Number of consecutive DL symbols in the beginning of the slot following the last full DL slot (as derived from nrofDownlinkSlots). The value 0 indicates that there is no partial-
downlink slot. (see TS 38.213 [13], clause 11.1).

nrofUplinkSlots

Number of consecutive full UL slots at the end of each DL-UL pattern, see TS 38.213 [13], clause 11.1. In this release, the maximum value for this field is 80.
nrofUplinkSymbols

Number of consecutive UL symbols in the end of the slot preceding the first full UL slot (as derived from nrofUplinkSlots). The value O indicates that there is no partial-uplink
slot. (see TS 38.213 [13], clause 11.1).

TDD-UL-DL-ConfigDedicated field descriptions

slotSpecificConfigurationsToAddModList
The slotSpecificConfiguration allows overriding UL/DL allocations provided in tdd-UL-DL-configurationCommon, see TS 38.213 [13], clause 11.1.

TDD-UL-DL-SlotConfig field descriptions

nrofDownlinkSymbols

Number of consecutive DL symbols in the beginning of the slot identified by slotindex. If the field is absent the UE assumes that there are no leading DL symbols. (see TS
38.213 [13], section FFS_Section).

nrofUplinkSymbols

Number of consecutive UL symbols in the end of the slot identified by slotindex. If the field is absent the UE assumes that there are no trailing UL symbols. (see TS 38.213
[13], section FFS_Section).

slotindex

Identifies a slot within a dI-UL-TransmissionPeriodicity (given in tdd-UL-DL-configurationCommon).

symbols

The direction (downlink or uplink) for the symbols in this slot. "allDownlink" indicates that all symbols in this slot are used for downlink; "allUplink" indicates that all symbols in
this slot are used for uplink; "explicit" indicates explicitly how many symbols in the beginning and end of this slot are allocated to downlink and uplink, respectively.

- TrackingAreaCode
The |E TrackingAreaCode is used to identify atracking area within the scope of a PLMN, see TS 24.501 [23].

TrackingAreaCodeinformation element

- ASNLSTART
- TAG TRACKI NGAREACODE- START

Tracki ngAreaCode ::= BI T STRING (S| ZE (24))

- TAG TRACKI NGAREACODE- STOP
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- ASNLSTCP

- T-Reselection
Editor's Note: Text and value converted from 36.331.
The |E T-Reselection concerns the cell reselection timer Treselectiongrat for NR and E-UTRA Vaue in seconds. For value 0, behaviour as specified in 7.1.2 applies.

T-Reselectioninformation element

- ASNLISTART
- TAG TRESELECTI ON- START

T-Resel ection ::= I NTEGER (0..7)

- TAG TRESELECTI ON- STOP
- ASNLSTCP

- TimeToTrigger

The IE TimeToTrigger specifies the value range used for time to trigger parameter, which concerns the time during which specific criteriafor the event needs to be met in order
to trigger a measurement report. Value ms0 corresponds to 0 ms and behaviour as specified in 7.1.2 applies, ms40 corresponds to 40 ms, and so on.

TimeToTrigger information element

- ASNLSTART
- TAG Tl METOTRI GGER- START

Ti meToTri gger ::= ENUMERATED {
ms0, nms40, ns64, ns80, ns8100, n8128, nB160, NB256,
ns320, ns480, n8512, n8640, n51024, ns1280, NMB2560,
ms5120}

- TAG Tl METOTRI GGER- STCOP
- ASNLSTCP

Editor's Note:: Values should be checked.

- UAC-BarringinfoSetindex
The |E UAC-BarringlnfoSetIndex provides the index of the entry in uac-BarringlnfoSetList.

UAC-BarringInfoSetindex information element

- ASNLSTART
- TAG UAC BARRI NG | NFO- SET- | NDEX- START
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UAC- Barri ngl nfoSet I ndex ::= | NTEGER ('1..nmaxBarringl nfoSet)

- TAG UAC- BARRI NG | NFO- SET- | NDEX- STOP
- ASNLSTOP

UAC-BarringInfoSetindex field descriptions

uac-barringInfoSetindex
Index of the entry in field uac-BarringInfoSetList. Value 1 corresponds to the first entry in uac-BarringInfoSetList, value 2 corresponds to the second entry in this list and so on.

An index value referring to an entry not included in uac-BarringInfoSetList indicates no barring.

- UAC-BarringinfoSetList
The |lE UAC-BarringlnfoSetList provides alist of access control parameter sets. An access category can be configured with access parameters according to one of the sets.

UAC-BarringInfoSetList information element

- ASNLSTART
TAG UAC- BARRI NG- | NFO- SET- LI ST- START

UAC-Barringl nfoSetList ::= SEQUENCE (S| ZE(1.. maxBarringl nfoSet)) OF UAC Barri ngl nf oSet

UAC-Barringl nfoSet ::= SEQUENCE {
uac- Barri ngFact or ENUVERATED {p00, p05, pl0, pl5, p20, p25, p30, p40,

p50, p60, p70, p75, p80, p85, p90, p95},

uac-BarringTi me ENUVERATED {s4, s8, sl16, s32, s64, s128, s256, s512},
uac- Barri ngFor Accessl dentity BI T STRING (Sl ZE(7))

}

- TAG UAC BARRI NG | NFO- SET- LI ST- STCP
- ASNLSTOP

UAC-BarringInfoSetList field descriptions

uac-BarringInfoSetList

List of access control parameter sets. Each access category can be configured with access parameters corresponding to a particular set by uac-barringinfoSetindex.
Association of an access category with an index that has no corresponding entry in the uac-BarringinfoSetList is valid configuration and indicates no barring.
uac-BarringForAccessldentity

Indicates whether access attempt is allowed for each Access Identity. The leftmost bit, bit 0 in the bit string corresponds to Access Identity 1, bit 1 in the bit string corresponds
to Access Identity 2, bit 2 in the bit string corresponds to Access ldentity 11, bit 3 in the bit string corresponds to Access Identity 12, bit 4 in the bit string corresponds to Access
Identity 13, bit 5 in the bit string corresponds to Access Identity 14, and bit 6 in the bit string corresponds to Access Identity 15. Value 0 means that access attempt is allowed
for the corresponding access identity.

uac-BarringFactor

Represents the probability that access attempt would be allowed during access barring check.

uac-BarringTime

The minimum time before a new access attempt is to be performed after an access attempt was barred at access barring check for the same access category.
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- UAC-BarringPerCatList
The |E UAC-BarringPerCatList provides access control parameters for alist of access categories.

UAC-BarringPerCatList information element

- ASNLSTART
- TAG UAC- BARRI NG PER- CAT- LI ST- START
UAC- Barri ngPer Cat Li st ::= SEQUENCE (Sl ZE (1..maxAccessCat-1)) OF UAC- Barri ngPer Cat
UAC-BarringPerCat ::= SEQUENCE {
accessCat egory | NTEGER (1..nmaxAccessCat-1),
uac- barri ngl nf oSet | ndex UAC- Bar ri ngl nf oSet | ndex

}

- TAG UAC- BARRI NG PER- CAT- LI ST- STOP
- ASNLSTOP

UAC-BarringPerCatList field descriptions

accessCategory
The Access Category according to TS 22.261 [25].

- UAC-BarringPerPLMN-List
The |IE UAC-BarringPerPLMN-List provides access category specific access control parameters, which are configured per PLMN.

UAC-BarringPerPLMN-List information element

- ASNLSTART
- TAG UAC- BARRI NG PER- PLM\- LI ST- START
UAC- Barri ngPer PLMN- Li st :: = SEQUENCE (Sl ZE (1.. maxPLMN)) OF UAC- Barri ngPer PLMN
UAC- Barri ngPer PLMN : : = SEQUENCE {
pl m-1dentityl ndex I NTEGER (1..nmaxPLMN),
uac- ACBarri nglLi st Type CHO CE{
uac- | mplicitACBarringLi st SEQUENCE (S| ZE( maxAccessCat-1)) OF UAC-Barri ngl nfoSet | ndex,
uac- Explicit ACBarri ngli st UAC- Bar r i ngPer Cat Li st
} OPTI ONAL -- Need S

- TAG UAC- BARRI NG PER- PLM\- LI ST- STOP
- ASNLSTCP
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UAC-BarringPerPLMN-List field descriptions

uac-ACBarringListType

Access control parameters for each access category valid only for a specific PLMN. UE behaviour upon absence of this field is specified in clause 5.3.14.2.
plmn-ldentitylndex

Index of the PLMN across the pimn-IdentityList fields included in SIB1.

- UE-TimersAndConstants
The |E UE-TimersAndConstants contains timers and constants used by the UE in RRC_CONNECTED, RRC_INACTIVE and RRC_IDLE.

UE-TimersAndConstants information element

- ASNLSTART
- TAG UE- TI MERS- AND- CONSTANTS- START
UE- Ti ner sAndConst ants ::= SEQUENCE {
t 300 ENUMVERATED {ns100, ns200, ns300, ns400, n8600, n51000, n51500, nB2000},
t 301 ENUMVERATED {ns100, ns200, ns300, ns400, ns600, ns1000, ns1500, ns2000},
t 310 ENUMERATED {nms0, ns50, ns100, ns200, ns500, ns1000, ns52000},
n310 ENUVERATED {nl1, n2, n3, n4, n6, n8, nl0, n20},
t311 ENUMVERATED {ns1000, ns3000, ns5000, ns10000, ns15000, ns20000, ns30000},
n311 ENUVERATED {nl1, n2, n3, n4, n5, n6, n8, nl0},
t 319 ENUMVERATED {ns100, ns200, ns300, ns400, ns600, ns1000, ns1500, ns2000},
}

- TAG UE- TI MERS- AND- CONSTANTS- STOP
- ASNLSTOP
- UplinkConfigCommon
The |E UplinkConfigCommonprovides common uplink parameters of a cell.

UplinkConfigCommoninformation element

- ASNLSTART
- TAG UPLI NK- CONFI G COMVON- START
Upl i nkConfi gCommon :: = SEQUENCE {
frequencyl nf oUL Frequencyl nf oUL OPTI ONAL, -- Cond | nterFregHOANdSer vCel | Add
initialUplinkBW BWP- Upl i nkConmon OPTI ONAL, -- Cond ServCel | Add
dummy Ti meAl i gnent Ti ner

- TAG UPLI NK- CONFI G- COMMON- STOP
- ASNLSTCP
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UplinkConfigCommon field descriptions

frequencyinfoUL

Absolute uplink frequency configuration and subcarrier specific virtual carriers.

initialUplinkBWP

The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG) and SCell (see TS 38.213 [13], clause 12).

Conditional Presence Explanation

InterFreqHOANdServCellAdd | This field is mandatory present for inter-frequency handover and upon serving cell (PSCell/SCell) addition. Otherwise, the field is optionally
present, Need M.

ServCellAdd This field is mandatory present upon serving cell addition (for PSCell and SCell). It is optionally present, Need M otherwise.

- UplinkConfigCommonSIB
The |E UplinkConfigCommonSI B provides common uplink parameters of a cell.

UplinkConfigCommonSIB information element

- ASNLSTART
- TAG UPLI NK- CONFI G COMVION- START
Upl i nkConfi gComonSI B :: = SEQUENCE {
frequencyl nf oUL Frequencyl nf oUL- SI B,
initial UplinkBW BWP- Upl i nkConmon,
timeAl i gnment Ti mer Comon Ti meAl i gnent Ti mer

- TAG UPLI NK- CONFI G- COMMON- STOP
- ASNLSTCP

UplinkConfigCommonSIB field descriptions

frequencyinfoUL

Absolute uplink frequency configuration and subcarrier specific virtual carriers.
InitialUplinkBWP

The initial uplink BWP configuration for a SpCell (PCell of MCG or SCG) (see TS 38.213 [13], clause 12).

- UplinkTxDirectCurrentList

The |E UplinkTxDirectCurrentList indicates the Tx Direct Current locations per serving cell for each configured UL BWP in the serving cell, based on the BWP numerology
and the associated carrier bandwidth.

UplinkTxDirectCurrentList information element

- ASNLSTART
- TAG UPLI NKTXDI RECTCURRENTLI ST- START
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Upl i nkTxDi rect Current Li st SEQUENCE (Sl ZE (1.. maxNrof ServingCells)) OF UplinkTxDirectCurrentCell

Upl i nkTxDi rect Current Cel | = SEQUENCE {
servCel | I ndex ServCel | | ndex,
upl i nkDi rect Current BWP SEQUENCE (Sl ZE (1.. maxNrof BWPs)) OF UplinkTxDirect Current BWP,
}
Upl i nkTxDirect Current BWP :: = SEQUENCE {
bwp- I d BWP- | d,
shi ft 7dot 5kHz BOOLEAN,
txDi rect Current Locati on | NTEGER (0. .3301)
}
- TAG UPLI NKTXDI RECTCURRENTLI ST- STOP
- ASNLSTOP
UplinkTxDirectCurrentBWP field descriptions
bwp-Id

The BWP-Id of the corresponding uplink BWP.

shift7dot5kHz

Indicates whether there is 7.5 kHz shift or not. 7.5 kHz shift is applied if the field is set to TRUE. Otherwise 7.5 kHz shift is not applied.

txDirectCurrentLocation

The uplink Tx Direct Current location for the carrier. Only values in the value range of this field between 0 and 3299, which indicate the subcarrier index within the carrier
corresponding to the numerology of the corresponding uplink BWP and value 3300, which indicates "Outside the carrier" and value 3301, which indicates "Undetermined
position within the carrier" are used in this version of the specification.

UplinkTxDirectCurrentCell field descriptions

servCelllndex

The serving cell ID of the serving cell corresponding to the uplinkDCLocationsPerBWP.
uplinkDirectCurrentBWP

The Tx Direct Current locations for all the uplink BWPs configured at the corresponding serving cell.

- ZP-CSI-RS-Resource
The |E ZP-CS-RS-Resource is used to configure a Zero-Power (ZP) CSI-RS resource (see TS 38.214 [19], clause 5.1.4.2).

ZP-CSI-RS-Resource information element

- ASNLSTART
- TAG ZP- CSI - RS- RESOURCE- START
ZP-CSl - RS- Resource ::= SEQUENCE {
zp- CSl - RS- Resour cel d ZP- CSl - RS- Resour cel d,
resour ceMappi ng CSl - RS- Resour ceMappi ng,
periodi ci t yAndOf f set CSl - Resour cePeri odi ci t yAndOf f set OPTI ONAL, --Cond Peri odi cOr Seni Per si st ent
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}
ZP-CSl - RS- Resourceld :: = | NTEGER (0. . nmaxNr of ZP- CSI - RS- Resour ces- 1)

- TAG ZP- CSI - RS- RESOURCE- STCP
- ASNLSTCP

ZP-CSI-RS-Resource field descriptions

periodicityAndOffset

Periodicity and slot offset for periodic/semi-persistent ZP-CSI-RS (see TS 38.214 [19], clause 5.1.4.2).
resourceMapping

OFDM symbol and subcarrier occupancy of the ZP-CSI-RS resource within a slot.
zp-CSI-RS-Resourceld

ZP CSI-RS resource configuration ID (see TS 38.214 [19], clause 5.1.4.2).

- ZP-CSI-RS-ResourceSet

The |E ZP-CS-RS-ResourceSet refers to a set of ZP-CS-RS-Resources using their ZP-CS-RS-Resourcelds. It corresponds to the L1 parameter 'ZP-CS-RS
ResourceSetConfigList'.

ZP-CSI-RS-ResourceSet information element

- ASNLSTART
- TAG ZP- CSI - RS- RESOURCESET- START
ZP- CSl - RS- ResourceSet :: = SEQUENCE {
zp- CSl - RS- Resour ceSet | d ZP- CSl - RS- Resour ceSet I d,
zp- CSl - RS- Resour cel dLi st SEQUENCE (S| ZE(1. . maxNr of ZP- CS| - RS- Resour cesPer Set)) OF ZP-CS| - RS- Resour cel d,
}

- TAG ZP- CSI - RS- RESOURCESET- STCOP
- ASNLSTCP

ZP-CSI-RS-ResourceSet field descriptions

zp-CSI-RS-ResourceldList
The list of ZP-CSI-RS-Resourceld identifying the ZP-CSI-RS-Resource elements belonging to this set.

— ZP-CSI-RS-ResourceSetld

The |E ZP-CS-RS-ResourceSetld identifies a ZP-CS -RS-Resour ceSet.
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ZP-CSI-RS-ResourceSetld information element

-- ASNLISTART
-- TAG ZP- CSI - RS- RESOURCESETI D- START

ZP-CSl - RS- ResourceSetld :: = I NTEGER (0. . nmaxNr of ZP- CSI - RS- Resour ceSet s- 1)

-- TAG ZP- CSI - RS- RESOURCESETI D- STOP
-- ASNLISTOP
6.3.3  UE capability information elements

- AccessStratumRelease
The |E AccessStratumRel ease indicates the release supported by the UE.

AccessStratumRelease information element

-- ASN1START
-- TAG ACCESSSTRATUVRELEASE- START
AccessStrat unRel ease :: = ENUMERATED {
rel 15, spare7, spare6, spareb, spare4, spare3, spare2, sparel, ... }

-- TAG ACCESSSTRATUVRELEASE- STOP

-- ASNLSTOP

- BandCombinationList

The |E BandCombinationList contains alist of NR CA and/or MR-DC band combinations (also including DL only or UL only band).

BandCombinationList information element

-- ASN1START
- - TAG BANDCOVBI NATI ONLI ST- START
BandConbi nati onLi st ::= SEQUENCE (Sl ZE (1..maxBandConb)) OF BandConbi nati on
BandConbi nati onLi st-v1540 :: = SEQUENCE ( SI ZE (1..maxBandConb)) OF BandConbi nati on-v1540
BandConbi nation ::= SEQUENCE {
bandLi st SEQUENCE ( SI ZE (1..maxSi nul t aneousBands)) OF BandParaneters,
f eat ur eSet Conbi nati on Feat ur eSet Conbi nati onl d,
ca- Par anet er sEUTRA CA- Par anet er sEUTRA OPTI ONAL,
ca- Par anet er sNR CA- Par anet er sNR OPTI ONAL,
nr dc- Par anet ers MRDC- Par anet er s OPTI ONAL,
suppor t edBandwi dt hConbi nat i onSet BI T STRING (Sl ZE (1..32)) OPTI ONAL,
power Cl ass-v1530 ENUVERATED { pc2} OPTI ONAL
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}
BandConbi nati on-v1540: : = SEQUENCE {
bandLi st - v1540 SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF BandPar anet er s- v1540,
ca- Par anmet er sNR-v1540 CA- Par anmet er sNR-v1540 OPTI ONAL
}
BandPar aneters ::= CHO CE {
eutra SEQUENCE {
bandEUTRA Fr egBandl ndi cat or EUTRA,
ca- Bandwi dt hCl assDL- EUTRA CA- Bandw dt hCl assEUTRA OPTI ONAL,
ca- Bandwi dt hC assUL- EUTRA CA- Bandwi dt hCl assEUTRA OPTI ONAL
b
nr SEQUENCE {
bandNR Fr egBandl ndi cat or NR,
ca- Bandwi dt hC assDL- NR CA- Bandwi dt hC assNR OPTIl ONAL,
ca- Bandwi dt hd assUL- NR CA- Bandwi dt hC assNR OPTI ONAL
}
}
BandPar anet er s-v1540 :: = SEQUENCE {
srs-CarrierSwtch CHO CE {
nr SEQUENCE {
srs-Swi t chi ngTi mesLi st NR SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF SRS- Swit chi ngTi mreNR
b
eutra SEQUENCE {
srs-Sw t chi ngTi nmesLi st EUTRA SEQUENCE ( SI ZE (1..maxSi nul t aneousBands)) OF SRS- Swit chi ngTi meEUTRA
}
} OPTI ONAL,
srs-TxSwi t ch-v1540 SEQUENCE {
support edSRS- TxPort Swi t ch ENUVERATED {t1r2, tlr4, t2r4, tlr4-t2r4, tirl, t2r2, t4r4, not Supported},
t XSwi t chl npact ToRx I NTEGER (1..32) OPTI ONAL,
t xSwi t chW t hAnot her Band I NTECER (1..32) OPTI ONAL
} OPTI ONAL
}

- - TAG BANDCOVBI NATI ONLI ST- STOP
-- ASNLISTORP
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BandCombination field descriptions

BandCombinationList-v1540
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix).
powerClass
Power class that the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is
higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power
available in each band. The UE sets the new power class parameter only in band combinations with two FR1 uplink serving cells.
supportedBandwidthCombinationSet
For NR SA and for inter-band EN-DC, the field defines the bandwidth combinations for the NR part of the band combination. For intra-band EN-DC, the field indicates the
supported bandwidth combination set applicable to the NR and LTE band combinations. The first (left-most) bit in the bitmap corresponds to the BWCS#0 and so on. If the bit
is set to 1, the UE supports the corresponding BWCS.
srs-SwitchingTimesListNR
Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier
corresponding to the band entry in the order indicated below:
- For the first NR band, the UE shall include the same number of entries for NR bands as in bandList i.e. first entry corresponds to first NR band in bandList and so on,
- For the second NR band, the UE shall include one entry less i.e. first entry corresponds to the second NR band in bandList and so on
- Andsoon
srs-SwitchingTimesListEUTRA
Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less)
E-UTRA carrier corresponding to the band entry in the order indicated below:
- For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList i.e. first entry corresponds to first E-UTRA band in
bandList and so on,
- For the second E-UTRA band, the UE shall include one entry less i.e. first entry corresponds to the second E-UTRA band in bandList and so on
- Andsoon

- CA-BandwidthClassEUTRA

- ASNLSTART
- TAG CA- BANDW DTHCLASSEUTRA- START

CA- Bandwi dt hCl assEUTRA :: = ENUVERATED {a, b, c, d, e, f, ...}

- TAG CA- BANDW DTHCLASSEUTRA- STOP
- ASNLSTOP

- CA-BandwidthClassNR

- ASNLSTART
- TAG CA- BANDW DTHCLASSNR- START

CA- Bandwi dt hCl assNR :: = ENUVERATED {a, b, ¢, d, e, f, g, h, i, j, k, I, m n, o, p, q, ...}

- TAG CA- BANDW DTHCLASSNR- STOP
- ASNLSTOP
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— CA-ParameterstUTRA
The |E CA-Parameter EUTRA contains the E-UTRA part of band combination parameters for a given MR-DC band combination.

NOTE: If anadditional E-UTRA band combination parameters are defined in TS 36.331 [10], which are supported for MR-DC, they will be defined here as well.

- ASNLSTART
- TAG CA- PARAMVETERSEUTRA- START
CA- Par anet er sEUTRA :: = SEQUENCE {
mul ti pl eTi m ngAdvance ENUVERATED { suppor t ed} OPTI ONAL,
si mul t aneousRx- Tx ENUVERATED { suppor t ed} OPTI ONAL,
suppor t edNAI CS- 2CRS- AP BIT STRING (SI ZE (1..8)) OPTI ONAL,
addi ti onal Rx- Tx- Per f or manceReq ENUVERATED { suppor t ed} OPTI ONAL,
ue- CA- Power O ass- N ENUVERATED {cl ass2} OPTI ONAL,
support edBandw dt hCombi nat i onSet EUTRA- v1530 BIT STRING (SI ZE (1..32)) OPTI ONAL,
}

- TAG CA- PARAMETERSEUTRA- STCP
- ASNLSTCP

CA-ParametersEUTRA field descriptions

supportedBandwidthCombinationSetEUTRA
Indicates the set of supported bandwidth combinations for the LTE part for inter-band EN-DC. The first (left-most) bit in the bitmap corresponds to the BWCS#0 and so on. If
the bit is set to 1, the UE supports the corresponding BWCS.

— CA-ParametersNR
The |lE CA-ParametersNR contains carrier aggregation related capabilities that are defined per band combination.

CA-ParametersNR information element

- ASNLSTART
- TAG CA- PARAMETERSNR- START
CA- ParanmetersNR :: = SEQUENCE {
mul ti pl eTi m ngAdvances ENUVERATED { suppor t ed} OPTI ONAL,
par al | el TxSRS- PUCCH PUSCH ENUVERATED { suppor t ed} OPTI ONAL,
par al | el TxPRACH SRS- PUCCH PUSCH ENUVERATED { suppor t ed} OPTI ONAL,
si mul t aneousRxTx| nt er BandCA ENUVERATED { suppor t ed} OPTI ONAL,
si mul t aneous Rx Tx SUL ENUVERATED { suppor t ed} OPTI ONAL,
di f f Numer ol ogyAcr 0ssPUCCH G oup ENUVERATED { suppor t ed} OPTI ONAL,
di f f Numer ol ogyW t hi nPUCCH G oup ENUVERATED { suppor t ed} OPTI ONAL,
suppor t edNurmber TAG ENUVERATED {n2, n3, n4} OPTI ONAL,
}
CA- Par anet er sNR-v1540 :: = SEQUENCE {

ETSI




3GPP TS 38.331 version 15.4.0 Release 15 360 ETSI TS 138 331 V15.4.0 (2019-04)

si mul t aneousSRS- AssocCSl - RS- Al | CC | NTEGER (5. .32) OPTI ONAL,
csi - RS- |1 M Recept i onFor FeedbackPer BandConb SEQUENCE {

maxNunber Si mul t aneousNZP- CS| - RS- Act BWP- Al | CC I NTEGER (1..64) OPTI ONAL,

t ot al Nurber Por t sSi mul t aneousNZP- CSI - RS- Act BWP- Al | CC | NTEGER (2. .256) OPTI ONAL
} OPTI ONAL,
si mul t aneousCSlI - Report sAl | CC I NTEGER (5. .32) OPTIl ONAL,
dual PA-Architecture ENUVERATED { supported} OPTI ONAL

}

-- TAG CA- PARAMETERSNR- STOP
-- ASNLISTOP

CA-ParametersNR field description

maxNumberSimultaneousNZP-CSI-RS-ActBWP-AIICC

Limits the total number of NZP-CSI-RS resources that the NW may configure across all CCs (irrespective of the associated codebook type). The network applies this limit in
addition to the limits signalled in MIMO-ParametersPerBand-> maxNumberSimultaneousNZP-CSI-RS-PerCC and in Phy-ParametersFRX-Diff->
maxNumberSimultaneousNZP-CSI-RS-PerCC.

simultaneousCSI-ReportsAlICC

This parameter may further limit simultaneousCSI-ReportsPerCC in MIMO-ParametersPerBand and Phy-ParametersFRX-Diff for each band in a given band combination.
simultaneousSRS-AssocCSI-RS-AlICC

This parameter may further limit simultaneousSRS-AssocCSI-RS-PerCC in MIMO-ParametersPerBand and Phy-ParametersFRX-Diff for each band in a given band
combination.

totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AIICC

Limits the total number of ports that the NW may configure across all NZP-CSI-RS resources across all CCs (irrespective of the associated codebook type). The network
applies this limit in addition to the limits signalled in MIMO-ParametersPerBand-> totalNumberPortsSimultaneousNZP-CSI-RS-PerCC and in Phy-ParametersFRX-Diff->
totalNumberPortsSimultaneousNZP-CSI-RS-PerCC.

- CodebookParameters
The |E CodebookParametersis used to convey codebook related parameters.

CodebookParameters information element

- ASNLSTART
- TAG CODEBOCKPARAMETERS- START
CodebookPar aneters :: = SEQUENCE {
typel SEQUENCE {
si ngl ePanel SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (SI ZE (1.. maxNrof CSI - RS- Resources)) OF SupportedCSl - RS- Resour ce,
nodes ENUVERATED {nodel, nopdelandMbde2},
maxNunber CS| - RS- Per Resour ceSet I NTEGER (1..8)
H
mul ti Panel SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (SI ZE (1.. maxNrof CSI - RS- Resources)) OF SupportedCSl - RS- Resour ce,
nodes ENUVERATED {npdel, node2, both},
nr of Panel s ENUVERATED {n2, n4},
maxNunber CSI - RS- Per Resour ceSet I NTECER (1..8)
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} OPTI ONAL
b
type2 SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (Sl ZE (1.. maxNrof CSl - RS- Resources)) OF SupportedCSl - RS- Resour ce,
par anet er Lx | NTEGER (2..4),
anpl i tudeScal i ngType ENUVERATED {wi deband, wi debandAndSubband},
anpl i tudeSubset Restriction ENUVERATED { suppor t ed} OPTI ONAL
} OPTI ONAL,
type2- Port Sel ecti on SEQUENCE {
support edCSl - RS- Resour celi st SEQUENCE (Sl ZE (1.. maxNrof CSl| - RS- Resources)) OF SupportedCS| - RS- Resour ce,
par anet er Lx | NTEGER (2..4),
anpl i t udeScal i ngType ENUVERATED {wi deband, wi debandAndSubband}
} OPTI ONAL
}
Support edCSl - RS- Resource :: = SEQUENCE {
maxNunber TxPor t sPer Resour ce ENUVERATED {p2, p4, p8, pl2, pl6, p24, p32},
maxNunber Resour cesPer Band I NTEGER (1..64),
t ot al Nunber TxPor t sPer Band I NTECER (2. .256)

- TAG CODEBOOKPARAMETERS- STCP
- ASNLSTCP

- FeatureSetCombination

The | E FeatureSetCombination is a two-dimensional matrix of FeatureSet entries.

Each FeatureSetsPerBand contains alist of feature sets applicable to the carrier(s) of one band entry of the associated band combination. Across the associated bands, the UE
shall support the combination of FeatureSets at the same position in the FeatureSetsPerBand. All FeatureSetsPerBand in one FeatureSetCombination must have the same

number of entries.

The number of FeatureSetsPerBand in the FeatureSetCombination must be equal to the number of band entries in an associated band combination. The first FeatureSetPerBand
appliesto the first band entry of the band combination, and so on.

Each FeatureSet contains either a pair of NR- or E-UTRA feature set IDs for UL and DL.

In case of NR, the actual feature setsfor UL and DL are defined in the FeatureSets |E and referred to from here by their 1D, i.e., their position in the featureSetsUplink /
featureSetsDownlink list in the FeatureSet | E.

In case of E-UTRA, the feature setsreferred to from thislist are defined in TS 36.331 [10] and conveyed as part of the UE-EUTRA-Capability container. The FeatureSetUL -1d-
r15 and FeatureSetDL-1d-r15 in the E-UTRA feature sets correspond to the FeatureSetEUTRA-Downlinkld and FeatureSetEUTRA-Uplinkld, respectively.

The FeatureSetUplink and FeatureSetDownlink referred to from the FeatureSet comprise, among other information, a set of FeatureSetUplinkPerCC-Id:s and
FeatureSetDownlinkPerCC-1d:s. The number of these per-CC | Ds determines the number of carriersthat the UE is able to aggregate contiguously in frequency domain in the
corresponding band. The number of carriers supported by the UE is also restricted by the BWC indicated in the associated BandCombination, if present.

In feature set combinations the UE shall exclude entries for fallback combinations with same capabilities since the network may anyway assume that the UE supports those.
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NOTE: The UE may advertise fallback band-combinations in which it supports additional functionality explicitly in two ways: Either by setting FeatureSet IDs to zero
(inter-band and intra-band non-contiguous fallback) and by reducing the number of FeatureSet-PerCC Idsin a Feature Set (intra-band contiguous fallback). Or by
separate BandCombination entries with associated FeatureSetCombinations.

NOTE: The UE may advertise a FeatureSetCombinations containing only fallback band combinations. That means, in a FeatureSetCombination each group of FeatureSets
across the bands may contain at least one pair of FeatureSetUplinkld and FeatureSetDownlinkld which is set to 0/0.

FeatureSetCombination information element

- ASNLSTART
- TAG FEATURESETCOVBI NATI ON- START
Feat ur eSet Conbi nation ::= SEQUENCE (Sl ZE (1..maxSi mul t aneousBands)) OF Feat ur eSet sPer Band
Feat ureSet sPerBand :: = SEQUENCE (S| ZE (1.. maxFeat ureSet sPerBand)) OF Feat ur eSet
FeatureSet ::= CHO CE {
eutra SEQUENCE {
downl i nkSet EUTRA Feat ur eSet EUTRA- Downl i nkl d,
upl i nkSet EUTRA Feat ur eSet EUTRA- Upl i nkl d
I
nr SEQUENCE {
downl i nkSet NR Feat ur eSet Downl i nkl d,
upl i nkSet NR Feat ur eSet Upl i nkl d

- TAG FEATURESETCOVBI NATI ON- STOP
- ASNLSTCP

- FeatureSetCombinationld

The | E FeatureSetCombinationld identifies a FeatureSetCombination. The FeatureSetCombinationld of a FeatureSetCombination is the position of the FeatureSetCombination
in the featureSetCombinations list (in UE-NR-Capability or UE-MRDC-Capability).

NOTE: The FeatureSetCombinationld = 1024 is not used due to the maximum entry number of featureSetCombinations.

FeatureSetCombinationld information element

- ASNLSTART
- TAG FEATURESET- COVBI NATI ON- | D- START

Feat ur eSet Conbi nationld ::= | NTEGER (0.. naxFeat ur eSet Conbi nati ons)

- TAG FEATURESET- COVBI NATI ON- | D- STCP
- ASNLSTOP
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— FeatureSetDownlink
The |E FeatureSetDownlink indicates a set of features that the UE supports on the carriers corresponding to one band entry in a band combination.

FeatureSetDownlink information element

-- ASNLISTART
- - TAG FEATURESETDOWALI NK- START

Feat ureSet Downl i nk :: =
f eat ureSet Li st Per Downl i nkCC

SEQUENCE {
SEQUENCE (Sl ZE (1.. maxNrof ServingCel | s)) OF Feat ureSet Downl i nkPer CC-1d,

i nt raBandFr eqSepar ati onDL
scal i ngFact or

FreqSepar at i ond ass OPTI ONAL,
ENUVERATED {fOp4, fOp75, fOp8} OPTI ONAL,

crossCarri er Schedul i ng- O her SCS ENUVERATED { support ed} OPTI ONAL,
scel | Wt hout SSB ENUVERATED { support ed} OPTI ONAL,
csi - RS- MeasSCel | Wt hout SSB ENUVERATED { suppor t ed} OPTI ONAL,
durmmy1 ENUVERATED { suppor t ed} OPTI ONAL,
typel- 3-CSS ENUVERATED { support ed} OPTI ONAL,
pdcch- Moni t ori ngAnyQGccasi ons ENUVERATED {wi t hout DCI - Gap, wi t hDCl - Gap} OPTI ONAL,
dunmy2 ENUVERATED { suppor t ed} OPTIl ONAL,
ue- Speci fi cUL- DL- Assi gnnent ENUVERATED { suppor t ed} OPTI ONAL,
sear chSpaceShar i ngCA- DL ENUVERATED { support ed} OPTI ONAL,
ti meDurati onFor QCL SEQUENCE {
scs- 60kHz ENUVERATED {s7, s14, s28} OPTI ONAL,
scs- 120kHz ENUVERATED {s14, s28} OPTI ONAL
} OPTI ONAL,
pdsch- Processi ngTypel- Di fferent TB- Per Sl ot SEQUENCE {
scs- 15kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL,
scs- 30kHz ENUVERATED {upt 02, upto4, upto7} OPTIl ONAL,
scs- 60kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL,
scs-120kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL
} OPTI ONAL,
dumy3 DummyA OPTIl ONAL,
durmmy4 SEQUENCE (Sl ZE (1.. maxNrof Codebooks)) OF DummyB OPTIl ONAL,
dummy5 SEQUENCE (SI ZE (1.. maxNrof Codebooks)) OF DummyC OPTI ONAL,
dummy6 SEQUENCE (SI ZE (1.. maxNrof Codebooks)) OF DummyD OPTI ONAL,
dumy?7 SEQUENCE (SI ZE (1.. maxNrof Codebooks)) OF DummyE OPTI ONAL
}
Feat ur eSet Downl i nk-v1540 ::= SEQUENCE {
oneFL- DVRS- TwoAddi ti onal DVRS- DL ENUVERATED { support ed} OPTI ONAL,
addi ti onal DVRS- DL- Al t ENUVERATED { suppor t ed} OPTIl ONAL,
t woFL- DVRS- TwoAddi ti onal DVRS- DL ENUVERATED { suppor t ed} OPTI ONAL,
oneFL- DVRS- Thr eeAddi t i onal DVRS- DL ENUVERATED { suppor t ed} OPTI ONAL,
pdcch- Moni t ori ngAnyCccasi onsW t hSpanGap SEQUENCE {
scs- 15kHz ENUVERATED {set1, set2, set3} OPTIl ONAL,
scs- 30kHz ENUVERATED {set1, set2, set3} OPTI ONAL,
scs- 60kHz ENUVERATED {set1, set2, set3} OPTI ONAL,
scs- 120kHz ENUVERATED {set1, set2, set3} OPTI ONAL
} OPTI ONAL,
pdsch- Separ ati onWt hGap ENUVERATED { support ed} OPTI ONAL,

pdsch- Processi ngType2 SEQUENCE {
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scs- 15kHz
scs- 30kHz
scs- 60kHz

} OPTI ONAL,

pdsch- Processi ngType2-Li m ted
di f f erent TB- Per Sl ot - SCS- 30kHz

} OPTI ONAL,

dl - MCS- Tabl eAl t - Dynami cl ndi cati on

}
DumyA :: =

SEQUENCE {

maxNunber NZP- CSI - RS- Per CC

maxNunber Port sAcr ossNZP- CSI - RS- Per CC

maxNunber CS- | M Per CC

maxNunber Si nul t aneousCSI - RS- Act BWP- Al | CC
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Processi ngPar anet ers OPTI ONAL,

Processi ngPar anet ers OPTI ONAL,

Processi ngPar anet ers OPTI ONAL
SEQUENCE {

ENUVERATED {uptol, upto2, upto4, upto7}
ENUVERATED { suppor t ed} OPTI ONAL

I NTEGER (1..32),

ENUVERATED {p2, p4, p8, pl2, pl6, p24, p32, p40, p48, p56, p64, p72, p8O,
p88, p96, pl04, pll2, pl20, pl28, pl36, pl44, pl52, pl60, pl68,
pl76, pl84, pl92, p200, p208, p216, p224, p232, p240, p248, p256},

ENUVERATED {nl1, n2, n4, n8, nl6, n32},

ENUVERATED {n5, n6, n7, n8, n9, nl0, nl2, nl4, nl16, nl18, n20, n22, n24, n26,
n28, n30, n32, n34, n36, n38, n40, n42, n44, n46, n48, n50, n52,
n54, n56, n58, n60, n62, n64},

t ot al Nurmber Por t sSi mul t aneousCSI - RS- Act BWP- Al | CC ENUVERATED {p8, pl12, pl6, p24, p32, p40, p48, p56, p64, p72, p80,

}
DumyB :: =

SEQUENCE {

maxNunber TxPor t sPer Resour ce
maxNunber Resour ces
t ot al Nunber TxPort s
suppor t edCodebookMode
maxNunber CSI - RS- Per Resour ceSet

}
DumyC :: =

}
DumyD :: =

SEQUENCE {
maxNunber TxPor t sPer Resour ce
maxNunber Resour ces
t ot al Nunber TxPort s
suppor t edCodebookMde
suppor t edNunber Panel s
maxNunber CSI - RS- Per Resour ceSet

SEQUENCE {

maxNunber TxPor t sPer Resour ce
maxNunber Resour ces

t ot al Nunber TxPorts
par anet er Lx

anpl i t udeScal i ngType
anpl i t udeSubset Restriction
maxNunber CSI - RS- Per Resour ceSet

}

DumyE :: =

SEQUENCE {

maxNunber TxPor t sPer Resour ce
maxNunber Resour ces

p88, p96, pl04, pll2, pl20, pl28, p136, pldd, pl52, pl60, pl68
pl76, pl84, pl92, p200, p208, p216, p224, p232, p240, p248, p256}

ENUVERATED {p2, p4, p8, pl2, pl6, p24, p32},
I NTEGER (1..64),

I NTEGER (2. .256),

ENUVERATED {npdel, npdelAndMbde2},

| NTEGER (1..8)

ENUVERATED {p8, p16, p32},

I NTEGER (1..64),

I NTEGER (2. .256),

ENUVERATED {nodel, node2, both},
ENUVERATED {n2, n4},

I NTEGER (1..8)

ENUVERATED {p4, p8, pl2, pl6, p24, p32},

I NTEGER (1. .64),

I NTEGER (2. . 256),

| NTEGER (2. . 4),

ENUVERATED {wi deband, wi debandAndSubband},
ENUVERATED { suppor t ed}

I NTEGER (1..8)

OPTI ONAL,

ENUVERATED {p4, p8, pl2, pl6, p24, p32},
I NTEGER (1..64),
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t ot al Nurber TxPort s | NTEGER (2. .256),

par anet er Lx I NTEGER (2..4),

anpl i tudeScal i ngType ENUVERATED {wi deband, wi debandAndSubband},
maxNunber CS| - RS- Per Resour ceSet I NTEGER (1..8)

- TAG FEATURESETDOMALI NK- STCP
- ASNLSTOP

FeatureSetDownlink field descriptions

crossCarrierScheduling-OtherSCS

The UE shall set this field to the same value as crossCarrierScheduling-OtherSCS in the associated FeatureSetUplink (if present).

featureSetListPerDownlinkCC

Indicates which features the UE supports on the individual carriers of the feature set (and hence of a band entry that refer to the feature set). The UE shall hence include as
many FeatureSetDownlinkPerCC-Id in this list as the number of carriers it supports according to the ca-bandwidthClassDL. The order of the elements in this list is not relevant,
i.e., the network may configure any of the carriers in accordance with any of the FeatureSetDownlinkPerCC-Id in this list.

- FeatureSetDownlinkld

The |E FeatureSetDownlinkld identifies a downlink feature set. The FeatureSetDownlinkld of a FeatureSetDownlink isthe index position of the FeatureSetDownlink in the
featureSetsDownlink list in the FeatureSets | E. The first element in that list is referred to by FeatureSetDownlinkld = 1. The FeatureSetDownlinkld=0 is not used by an actual
FeatureSetDownlink but means that the UE does not support a carrier in this band of a band combination.

FeatureSetDownlinkld information element

- ASNLSTART
- TAG FEATURESET- DOANLI NK- | D- START

Feat ureSet Downl i nkld ::= I NTEGER (0. . nmaxDownl i nkFeat ur eSet s)

- TAG FEATURESET- DOMALI NK- | D- STOP
- ASNLSTOP

- FeatureSetDownlinkPerCC
The |E FeatureSetDownlinkPer CC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetDownlinkPerCC information element

- ASNLSTART
- TAG FEATURESETDOWALI NKPERCC- START
Feat ur eSet Downl i nkPer CC : : = SEQUENCE {
suppor t edSubcarri er Spaci ngDL Subcarri er Spaci ng,
suppor t edBandwi dt hDL Support edBandwi dt h,
channel BW 90z ENUVERATED { support ed} OPTI ONAL,
maxNunber M MO Layer sPDSCH M MO Layer sDL OPTI ONAL,
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suppor t edMbdul ati onOr der DL Modul at i onOr der OPTI ONAL

- TAG FEATURESETDOWALI NKPERCC- STCOP
- ASNLSTOP

- FeatureSetDownlinkPerCC-Id

The |E FeatureSetDownlinkPer CC-Id identifies a set of features applicable to one carrier of afeature set. The FeatureSetDownlinkPer CC-1d of a FeatureSetDownlinkPerCC is
the index position of the FeatureSetDownlinkPer CC in the featureSetsDownlinkPer CC. The first element in the list is referred to by FeatureSetDownlinkPer CC-1d = 1, and so
on.

FeatureSetDownlinkPerCC-Id information element

- ASNLSTART
- TAG FEATURESET- DOMALI NK- PER- CC- | D- START

Feat ur eSet Downl i nkPer CC-1d :: = I NTEGER ('1..maxPer CC- Feat ur eSet s)

- TAG FEATURESET- DOMALI NK- PER- CC- | D- STOP
- ASNLSTOP

— FeatureSetEUTRA-Downlinkld

The |E FeatureSetEUTRA-Downlinkld identifies a downlink feature set in E-UTRA. The FeatureSetEUTRA-Downlinkld=0 is used when the UE does not support a carrier in
this band of a band combination.

FeatureSetEUTRA-Downlinkld information element

- ASNLISTART
- TAG FEATURESET- EUTRA- DOANLI NK- | D- START

Feat ur eSet EUTRA- Downl i nkld :: = | NTEGCER (0. .nmaxEUTRA- DL- Feat ur eSet s)

- TAG FEATURESET- EUTRA- DOMANLI NK- | D- STOP
- ASNLSTCP

- FeatureSetEUTRA-Uplinklid

The |E FeatureSetEUTRA-Uplinkld identifies an uplink feature set. The FeatureSetEUTRA-Uplinkld =0 is used when the UE does not support a carrier in this band of a band
combination.

FeatureSetEUTRA-Uplinkld information element

- ASNLSTART
- TAG FEATURESET- EUTRA- UPLI NK- | D- START
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Feat ur eSet EUTRA- Upl i nkl d :: = | NTEGCER (0. .nmaxEUTRA- UL- Feat ur eSet s)

- TAG FEATURESET- EUTRA- UPLI NK- | D- STCP
- ASNLSTOP

- FeatureSets

The |E FeatureSetsis used to provide pools of downlink and uplink features sets. A FeatureSetCombination refers to the 1Ds of the feature set(s) that the UE supportsin that
FeatureSetCombination. The BandCombination entries in the BandCombinationList then indicate the ID of the FeatureSetCombination that the UE supports fot that band
combination.

The entriesin the listsin this | E are identified by their index position. For example, the FeatureSetUplinkPer CC-1d = 4 identifies the 4" element in the featureSetsUplinkPer CC
list.

NOTE: When feature sets (per CC) |Esrequire extension in future versions of the specification, new versions of the FeatureSetDownlink, FeatureSetUplink, FeatureSets,
FeatureSetDownlinkPerCC and/or FeatureSetUplinkPerCC will be created and instantiated in corresponding new listsin the FeatureSets |E. For example, if new
capability bits are to be added to the FeatureSetDownlink, they will instead be defined in a new FeatureSetDownlink-rxy which will be instantiated in a new
featureSetDownlinkList-rxy list. If a UE indicates in a FeatureSetCombination that it supports the FeatureSetDownlink with 1D #5, it implies that it supports both
the features in FeatureSetDownlink #5 and FeatureSetDownlink-rxy #5 (if present). The number of entries in the new list(s) shall be the same asin the original
list(s).

FeatureSets information element

- ASNLSTART
- TAG FEATURESETS- START
FeatureSets ::= SEQUENCE {

f eat ur eSet sDownl i nk SEQUENCE (Sl ZE (1.. maxDownl i nkFeat ureSets)) OF Feat ureSet Downl i nk OPTI ONAL,
f eat ur eSet sDownl i nkPer CC SEQUENCE (Sl ZE (1.. maxPer CC- FeatureSets)) OF Feat ureSet Downl i nkPer CC OPTI ONAL,
featureSetsUplink SEQUENCE (SI ZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink OPTI ONAL,
f eat ur eSet sUpl i nkPer CC SEQUENCE (Sl ZE (1.. maxPer CC- FeatureSets)) OF Feat ureSet Upl i nkPer CC OPTI ONAL,
[
f eat ur eSet sDownl i nk-v1540 SEQUENCE (SI ZE (1..maxDownl i nkFeat ureSets)) OF Feat ur eSet Downl i nk-v1540 OPTI ONAL,
f eat ureSet sUpl i nk-v1540 SEQUENCE (SI ZE (1..maxUpli nkFeatureSets)) OF FeatureSetUplink-v1540 OPTI ONAL,
f eat ur eSet sUpl i nkPer CC- v1540 SEQUENCE (Sl ZE (1.. maxPer CC- Feat ureSets)) OF Feat ureSet Upl i nkPer CC-v1540 OPTI ONAL

11

- TAG FEATURESETS- STOP
- ASNLSTOP

- FeatureSetUplink

The |E FeatureSetUplink is used to indicate the features that the UE supports on the carriers corresponding to one band entry in a band combination.
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FeatureSetUplink information element

-- ASNLISTART
-- TAG FEATURESETUPLI NK- START
FeatureSet Uplink ::= SEQUENCE {
f eat ur eSet Li st Per Upl i nkCC SEQUENCE (SI ZE (1.. maxNrof ServingCells)) OF FeatureSet UplinkPerCC-Id,
scal i ngFact or ENUVERATED {f Op4, fOp75, fOp8} OPTI ONAL,
crossCarri er Schedul i ng- & her SCS ENUVERATED { suppor t ed} OPTI ONAL,
i nt raBandFr eqSepar ati onUL FregSepar ati onCl ass OPTI ONAL,
sear chSpaceShari ngCA- UL ENUVERATED { suppor t ed} OPTIl ONAL,
dummy1 Dummy| OPTIl ONAL,
suppor t edSRS- Resour ces SRS- Resour ces OPTI ONAL,
t woPUCCH- Gr oup ENUVERATED { suppor t ed} OPTI ONAL,
dynam cSwi t chSUL ENUVERATED { support ed} OPTIl ONAL,
si mul t aneous TxSUL- NonSUL ENUVERATED { suppor t ed} OPTIl ONAL,
pusch- Processi ngTypel-Di fferent TB- Per Sl ot SEQUENCE {
scs- 15kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL,
scs- 30kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL,
scs- 60kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL,
scs- 120kHz ENUVERATED {upt 02, upto4, upto7} OPTI ONAL
} OPTI ONAL,
dummy?2 DumyF OPTI ONAL
}
Feat ureSet Upl i nk-v1540 :: = SEQUENCE {
zer oSl ot O f set Aper i odi cSRS ENUVERATED { support ed} OPTI ONAL,
pa- PhaseDi sconti nui tyl npacts ENUVERATED { suppor t ed} OPTIl ONAL,
pusch- Separ ati onW t hGap ENUVERATED { suppor t ed} OPTIl ONAL,
pusch- Processi ngType2 SEQUENCE {
scs- 15kHz Processi ngPar anet er s OPTI ONAL,
scs- 30kHz Processi ngPar anet er s OPTIl ONAL,
scs- 60kHz Processi ngPar anet er s OPTI ONAL
} OPTI ONAL,
ul - MCS- Tabl eAl t - Dynani cl ndi cati on ENUVERATED { suppor t ed} OPTI ONAL
}
DumyF :: = SEQUENCE {
maxNumnber Per i odi cCSl - Repor t Per BWP I NTEGER (1..4),
maxNunber Aper i odi cCSl - Repor t Per BWP I NTEGER (1..4),
maxNunber Sem Per si st ent CS| - Repor t Per BWP | NTEGER (0. .4),
si mul t aneousCSI - Report sAl | CC I NTEGER (5. .32)
}

-- TAG FEATURESETUPLI NK- STCP
-- ASNLISTOP
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FeatureSetUplink field descriptions

crossCarrierScheduling-OtherSCS

The UE shall set this field to the same value as crossCarrierScheduling-OtherSCS in the associated FeatureSetDownlink (if present).

featureSetsPerUplinkCC

Indicates which features the UE supports on the individual carriers of the feature set (and hence of a band entry that refers to the feature set). The UE shall hence include as
many FeatureSetUplinkPerCC-Id in this list as the number of carriers it supports according to the ca-BandwidthClassUL. The order of the elements in this list is not relevant,
i.e., the network may configure any of the carriers in accordance with any of the FeatureSetUplinkPerCC-Id in this list.

- FeatureSetUplinkid

The |E FeatureSetUplinkid identifies an uplink feature set. The FeatureSetUplinkld of a FeatureSetUplink is the index position of the FeatureSetUplink in the featureSetsUplink
listinthe FeatureSets |E. Thefirst element in thelist isreferred to by FeatureSetUplinkld = 1, and so on. The FeatureSetUplinkld =0 is not used by an actual FeatureSetUplink
but means that the UE does not support a carrier in this band of a band combination.

FeatureSetUplinkld information element

- ASNLSTART
- TAG FEATURESET- UPLI NK- | D- START

FeatureSet Uplinkld ::= I NTEGER (0. .nmaxUpl i nkFeat ur eSet s)

- TAG FEATURESET- UPLI NK- | D- STCP
- ASNLSTCP

- FeatureSetUplinkPerCC
The |E FeatureSetDownlinkPer CC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetUplinkPerCC information element

- ASNLSTART
- TAG FEATURESETUPLI NKPERCC- START
Feat ur eSet Upl i nkPerCC : : = SEQUENCE {
support edSubcarri er Spaci nguL Subcarri er Spaci ng,
support edBandwi dt hUL Support edBandwi dt h,
channel BW 90mhz ENUVERATED { suppor t ed} OPTIl ONAL,
m no- CB- PUSCH SEQUENCE {
maxNunber M MO Layer sCB- PUSCH M MO Layer sUL OPTI ONAL,
maxNunber SRS- Resour cePer Set I NTEGER (1..2)
} CPTI ONAL,
maxNunmber M MO Layer sNonCB- PUSCH M MO Layer sUL OPTI ONAL,
support edMbdul at i onOr der UL Modul at i onOr der OPTI ONAL
}
Feat ur eSet Upl i nkPer CC-v1540 :: = SEQUENCE {
m nmo- NonCB- PUSCH SEQUENCE {
maxNunber SRS- Resour cePer Set I NTEGER (1..4),

maxNunber Si mul t aneousSRS- Resour ceTx I NTEGER (1..4)
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} OPTI ONAL

- TAG FEATURESETUPLI NKPERCC- STOP
- ASNLSTOP

- FeatureSetUplinkPerCC-Id

The |E FeatureSetUplinkPer CC-1d identifies a set of features applicable to one carrier of afeature set. The FeatureSetUplinkPer CC-1d of a FeatureSetUplinkPer CC is the index
position of the FeatureSetUplinkPer CC in the featureSetsUplinkPer CC. Thefirst element in the list is referred to by FeatureSetUplinkPer CC-1d = 1, and so on.

FeatureSetUplinkPerCC-Id information element

- ASNLSTART
- TAG FEATURESET- UPLI NK- PER- CC- | D- START

Feat ureSet Upl i nkPerCC-1d ::= | NTEGER ('1.. maxPer CC- Feat ur eSet s)

- TAG FEATURESET- UPLI NK- PER- CC- | D- STOP
- ASNLSTCP

- FregBandIndicatorEUTRA

- ASNLSTART
- TAG FREQ BAND- | NDI CATOR- EUTRA- START

FregBandl ndi cat or EUTRA ::= | NTEGER (1..nmaxBandsEUTRA)

- TAG FREQ BAND- | NDI CATOR- EUTRA- STOP
- ASNLSTOP

- FregBandList

The |E FregBandList is used by the network to request NR CA and/or MR-DC band combinations for specific NR and/or E-UTRA frequency bands and/or up to a specific
number of carriers and/or up to specific aggregated bandwidth. Thisis also used to request feature sets (for NR) and feature set combinations (for NR and MR-DC).

FregBandList information element

- ASNLSTART
- TAG FREQBANDLI ST- START
FreqgBandLi st ::= SEQUENCE (Sl ZE (1..maxBandsMRDC)) OF FregBandl nformation
FregBandl nformation ::= CHO CE {
bandl nf or nat i onEUTRA Fr egBandl nf or mat i oOnEUTRA,
bandl nf or mat i onNR Fr eqBandl nf or mat i onNR
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FregBandl nf or mati onEUTRA : : =
bandEUTRA
ca- Bandw dt hCl assDL- EUTRA
ca- Bandw dt hCl assUL- EUTRA

}

FreqgBandl nformati onNR : : =
bandNR
maxBandw dt hRequest edDL
maxBandw dt hRequest edUL
maxCarri er sRequest edDL
maxCarri er sRequest edUL

}

Aggr egat edBandwi dth :: =

TAG FREQBANDLI ST- STCP
ASNLSTCP

SEQUENCE {
Fr eqBandl ndi cat or EUTRA,
CA- Bandwi dt hCl assEUTRA
CA- Bandwi dt hCl assEUTRA

SEQUENCE {
Fr eqBandl ndi cat or NR
Aggr egat edBandwi dt h
Aggr egat edBandwi dt h

| NTEGER ('1..nmaxNrof Servi ngCel | s)
| NTEGER ('1..nmaxNrof Servi ngCel | s)

ENUVERATED {nmhz50, nhz100, nhz150, nhz200, nhz250, nhz300, nhz350,
mhz400, nmhz450, nmhz500, nmhz550, nmhz600, nmhz650, nmhz700, nmhz750, nmhz800}

- FreqSeparationClass
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The |E FreqSeparationClassis used for an intra-band non-contiguous CA band combination to indicate frequency separation between lower edge of lowest CC and upper edge

of highest CC in afrequency band.

ASNLSTART

TAG FREQSEPARATI ONCLASS- START

FreqSeparationClass information element

FreqSeparationd ass ::= ENUMERATED {c1, c2, c3, ...}

TAG FREQSEPARATI ONCLASS- STOP
ASNLSTCP

- IMS-Parameters

The |IE IMS-Parametersis used to convery capabilitiesrelated to IMS.

ASNLSTART
TAG | M5- PARAMETERS- START

| M5- Paraneters ::=
i ms- Par amet er sCormon
i ms- Par anet er sFRX-Di f f

IMS-Parameters information element

SEQUENCE {
| M5- Par anet er sConmon
| MB- Par anet er sFRX-Di f f

ETSI
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}

| M5- Par anet er sConmon : : = SEQUENCE {

voi ceQver EUTRA- 5GC

}

ENUVERATED { suppor t ed}

| MB- Par anet er sFRX-Di ff ::= SEQUENCE {

voi ceOver NR

}

-- TAG | M5- PARAMETERS- STOP
-- ASNISTOP

ENUVERATED { suppor t ed}

- InterRAT-Parameters

372
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The |E InterRAT-Parametersis used convey UE capabilities related to the other RATS.

-- ASNLISTART

-- TAG | NTERRAT- PARAMETERS- START

I nt er RAT- Paraneters ::=
eutra

}

EUTRA- Par aneters ::=
support edBandLi st EUTRA
eut r a- Par anet er sConmon
eutra- Par anet ersXDD-Di f f

}

EUTRA- Par anmet er sCormon : : =
nf bi - EUTRA
nodi f i edVPR- Behavi or EUTRA
mul ti NS- Pmax- EUTRA
rs- SI NR- MeasEUTRA

}

EUTRA- Par anet ersXDD-Di ff ::=
rsrgMeasW debandEUTRA

}

-- TAG | NTERRAT- PARAMETERS- STOP
-- ASNLISTOP

InterRAT-Parameters information element

SEQUENCE {
EUTRA- Par anet er s

SEQUENCE {

SEQUENCE (S| ZE (1..maxBandsEUTRA)) OF FregBandl ndi cat or EUTRA,

EUTRA- Par anet er sConmon

EUTRA- Par anet er sXDD- Di f f

SEQUENCE {
ENUVERATED { suppor t ed}
BI T STRING (Sl ZE (32))
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}

SEQUENCE {
ENUVERATED { suppor t ed}

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
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— MAC-Parameters
The |lE MAC-Parametersis used to convey capabilities related to MAC.

MAC-Parameters information element

-- ASNLISTART

-- TAG NAC- PARAMETERS- START

MAC- Par anet ers ::= SEQUENCE {
nmac- Par anet er sConmon MAC- Par anet er sConmon OPTI ONAL,
mac- Par anet er sXDD- Di f f MAC- Par anet er sXDD- Di f f OPTI ONAL

}

MAC- Par anet er sCommon : : = SEQUENCE {
I cp-Restriction ENUVERATED { suppor t ed} OPTI ONAL,
dunmmy ENUVERATED { suppor t ed} OPTIl ONAL,
| ch-ToSCel | Restriction ENUVERATED { suppor t ed} OPTI ONAL,
[l ,
recommendedBi t Rat e ENUVERATED { suppor t ed} OPTI ONAL,
recommendedBi t Rat eQuery ENUVERATED { suppor t ed} OPTI ONAL
11

MAC- Par anet ersXDD-Di ff ::= SEQUENCE {
ski pUpl i nkTxDynam ¢ ENUVERATED { suppor t ed} OPTI ONAL,
| ogi cal Channel SR-Del ayTi ner ENUVERATED { suppor t ed} OPTI ONAL,
| ongDRX- Cycl e ENUVERATED { suppor t ed} OPTI ONAL,
short DRX- Cycl e ENUVERATED { suppor t ed} OPTI ONAL,
mul ti pl eSR- Configurations ENUVERATED { suppor t ed} OPTI ONAL,

ENUVERATED { support ed} OPTI ONAL,

mul ti pl eConfi guredG ants

}

-- TAG MAC- PARAMETERS- STOP
-- ASNLISTOP

— MeasAndMobParameters

The |lE MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility
(e.g. handover).

MeasAndMobParameters information element

-- ASNLISTART
- - TAG MEASANDMOBPARAMETERS- START

MeasAndMobPar aneters :: =
measAndMobPar aret er sCormon
measAndMobPar anet er sXDD- Di f f

SEQUENCE {
MeasAndMobPar anet er sConmon
Meas AndMobPar anet er sXDD- Di f f

OPTI ONAL,
OPTI ONAL,
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nmeasAndMobPar anet er sFRX-Di f f
}

MeasAndMobPar anet er sCommon : : =
support edGapPattern
ssbh-RLM
ssh- AndCSl - RS- RLM
[
event B- MeasAndReport
handover FDD- TDD
eutra- C3 - Reporting
nr-CG3 - Reporting
11,

[
i ndependent GapConfi g

peri odi cEUTRA- MeasAndRepor t
handover FR1- FR2

maxNunber CS| - RS- RRM RS- SI NR
1]

}

MeasAndMobPar anet er sXDD-Di ff :: =
i nt raAndl nt er F- MeasAndReport
event A- MeasAndReport
[l
handoverlInterF
handover LTE
handover - eLTE

11

1

}

MeasAndMobPar anmet er sFRX-Di ff ::=
ss- SI NR- Meas
csi - RSRP- AndRSRQ MeasW t hSSB

csSi - RSRP- AndRSRQ- MeasW t hout SSB

csi - SI NR- Meas
csi - RS-RLM

[[
handoverlInterF
handover LTE
handover - eLTE

11,
!

maxNunber Resour ce- CSl - RS- RLM

11

- - TAG MEASANDMOBPARAMETERS- STOP
-- ASNLSTOP

MeasAndMobPar anet er s

SEQUENCE {

BI T STRING (S| ZE (22))
ENUVERATED { support ed}
ENUVERATED { support ed}

ENUVERATED { suppor t ed} OPTI ONAL
ENUVERATED { suppor t ed} OPTI ONAL
ENUVERATED { suppor t ed} OPTI ONAL
ENUVERATED { suppor t ed} OPTI ONAL

ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED {n4, n8, nl6, n32, n64, n

SEQUENCE {
ENUVERATED { supported} OPTI
ENUVERATED { supported} OPTI

ENUVERATED {supported} OPTI ONAL,

ENUVERATED { supported} OPTI ONAL,

ENUVERATED {supported} OPTI ONAL

SEQUENCE {
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}

ENUVERATED {supported} OPTI ONAL,
ENUVERATED {supported} OPTI ONAL,
ENUVERATED { supported} OPTI ONAL

ENUVERATED {n2, n4, n6, n8}
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- MeasAndMobParametersMRDC
The |E MeasAndMobParametersMRDC is used to convey capability parameters related to RRM measurements and RRC mobility.

MeasAndMobParametersMRDC information element

- ASNLSTART
- TAG MEASANDMOBPARAMETERSMRDC- START

MeasAndMobPar anet er sMRDC : : =

SEQUENCE {

measAndMobPar anet er sMRDC- Conmon Meas AndMbbPar anet er sMRDC- Conmon OPTI ONAL,
measAndMobPar arret er sSMRDC- XDD- Di f f MeasAndMobPar anet er sSMRDC- XDD- Di f f OPTI ONAL,
measAndMobPar anet er sSMRDC- FRX- Di f f Meas AndMobPar anet er sSMRDC- FRX- Di f f OPTI ONAL

}
MeasAndMobPar anet er sSMRDC- Conmon ;=

SEQUENCE {

i ndependent GapConfi g ENUVERATED { suppor t ed} OPTI ONAL
}
MeasAndMbbPar anet er sMRDC- XDD- Di f f =  SEQUENCE {
sftd- MeasPSCel | ENUVERATED { support ed} OPTI ONAL,
sftd- MeasNR- Cel | ENUVERATED { support ed} OPTI ONAL
}
MeasAndMobPar anet er sSMRDC- FRX-Di ff :: = SEQUENCE {
si mul t aneousRxDat aSSB- Di f f Nurer ol ogy ENUVERATED { suppor t ed} OPTI ONAL

}

- TAG MEASANDMOBPARAMETERSMVRDC- STCP
- ASNLSTOP

- MIMO-Layers

- ASNLISTART
- TAG M MO LAYERS- START

M MO LayersDL :: =
M MO LayersUL :: =

- TAG M MO LAYERS- STCP
- ASNLSTCP

ENUVERATED {twolLayers,

ENUVERATED {onelLayer,

fourLayers, eightlLayers}

twoLayers, fourlayers}

— MIMO-ParametersPerBand

The |IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).

ETSI
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MIMO-ParametersPerBand information element

-- ASNLISTART
-- TAG M MO PARAMETERSPERBAND- START
M MO- Par anet er sPer Band : : = SEQUENCE {
t ci - St at ePDSCH SEQUENCE {

maxNunber Confi gur edTCl st at esPer CC ~ ENUVERATED {n4, n8, nl16, n32, n64,

maxNunber Act i veTCl - Per BWP

}
addi ti onal Acti veTCl - St at ePDCCH
pusch- Tr ansCoher ence
beantCor r espondence
peri odi cBeanReport
aperi odi cBeanReport
sp- BeanRepor t PUCCH
sp- BeanRepor t PUSCH
dummyl
maxNunmber RxBeam
maxNunmber RxTxBeanSwi t chDL
scs- 15kHz
scs- 30kHz
scs- 60kHz
scs- 120kHz
scs- 240kHz

}

maxNunber NonG- oupBeanReporti ng

gr oupBeanReporting

upl i nkBeanmVanagenent
maxNunber SRS- Resour cePer Set - BM
maxNunber SRS- Resour ceSet

}
maxNunber CSI - RS- BFD
maxNunber SSB- BFD
maxNunber CSI - RS- SSB- CBD
dummy?2
t woPor t SPTRS- UL
suppor t edSRS- Resour ces
dummy3
beanReport Ti m ng
scs- 15kHz
scs- 30kHz
scs- 60kHz
scs- 120kHz
}
ptrs-Densit yRecormendat i onSet DL
scs- 15kHz
scs- 30kHz
scs- 60kHz
scs-120kHz

ptrs-Densit yRecommendat i onSet UL
scs- 15kHz
scs- 30kHz

ENUVERATED {nl1, n2, n4, n8}

ENUVERATED { suppor t ed}

ENUVERATED {nonCoherent, parti al Coherent,

ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
DumyG
I NTEGER (2. .8)
SEQUENCE {
ENUVERATED {n4, n7, ni14}
ENUVERATED {n4, n7, nl14}
ENUVERATED {n4, n7, nl14}
ENUVERATED {n4, n7, nl4}
ENUVERATED {n4, n7, nl4}

ENUVERATED {nl1, n2, n4}
ENUVERATED { suppor t ed}
SEQUENCE {
ENUVERATED {n2, n4, n8, nl6},
I NTEGER (1..8)

I NTEGER (1..64)
I NTEGER (1. .64)
I NTEGER (1. .256)
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
SRS- Resour ces
I NTEGER (1. .4)
SEQUENCE {
ENUVERATED {syn?2, symd, synB}

n128}

ENUVERATED {sym4, synB, synil4, syn28}

ENUVERATED {syn8, symnil4, syn?8}
ENUVERATED {synil4, syn?8, synb6}

SEQUENCE {
PTRS- Densi t yReconmendat i onDL
PTRS- Densi t yReconmendat i onDL
PTRS- Densi t yRecomendat i onDL
PTRS- Densi t yRecomendat i onDL

SEQUENCE {

PTRS- Densi t yRecomendat i onUL
PTRS- Densi t yRecomendat i onUL

ETSI
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scs- 60kHz
scs- 120kHz

}
dumy4
aperi odi cTRS
[
beantCor r espondenceCA
beamVanagenent SSB- CS| - RS
beanBwi t chTi m ng

scs- 60kHz

scs- 120kHz

1

codebookPar anet er s

csi - RS- 1 M Recept i onFor Feedback
csi - RS- Pr ocFr amewor kFor SRS

csi - Report Fr amewor k

csi - RS- For Tr acki ng

srs-AssocCSl - RS

spati al Rel ati ons

11

}

DumyG :: =
maxNunber SSB- CSI - RS- Resour ceOneTx
maxNunber SSB- CSI - RS- Resour ceTwoTx
support edCSl - RS- Densi ty

}

Beanivanagenent SSB-CSI - RS : : =
maxNunber SSB- CSI - RS- Resour ceOneTx
maxNunber CSI - RS- Resour ce
maxNunber CS| - RS- Resour ceTwoTx
support edCSl - RS- Densi ty
maxNunber Aper i odi cCSl - RS- Resour ce

}

DumyH :: =
bur st Lengt h
maxSi mul t aneousResour ceSet sPer CC
maxConf i gur edResour ceSet sPer CC
maxConf i gur edResour ceSet sAl | CC

}

CSl - RS- For Tracking :: =
maxBur st Lengt h
maxSi mul t aneousResour ceSet sPer CC
maxConf i gur edResour ceSet sPer CC
maxConf i gur edResour ceSet sAl | CC

}

CSl - RS- | M Recept i onFor Feedback :: =
maxConf i gNunmber NZP- CSI - RS- Per CC

maxConf i gNunber Por t sAcr ossNZP- CSI - RS- Per CC

PTRS- Densi t yRecommendat i on
PTRS- Densi t yRecommendat i on

DumyH
ENUVERATED { suppor t ed}

ENUVERATED {true}
Beamvanagenent SSB- CS| - RS
SEQUENCE {
ENUVERATED {synil4, syn28,
ENUVERATED {synil4, syn28,

CodebookPar anet er s

CSI - RS- | M Recept i onFor Feedback
CSl - RS- Pr ocFr amewor kFor SRS

CSl - Report Fr amewor k

CSl - RS- For Tr acki ng

SEQUENCE (Sl ZE (1.. maxNrof CSl - RS- Resources)) OF SupportedCS| - RS- Resour ce

Spati al Rel ati ons

SEQUENCE {

ENUVERATED {n8, nl16, n32, n64}
ENUVERATED {nO, n4, n8, nl6, n
ENUVERATED {one, three, oneAnd

SEQUENCE {

ENUVERATED {n0, n8, nl6, n32,

ENUVERATED {n0O, n4, n8, nl6, n
ENUVERATED {n0O, n4, n8, nl6, n
ENUVERATED {one, three, oneAnd
ENUVERATED {n0O, nl1, n4, n8, nl

SEQUENCE {

I NTEGER (1..2),
I NTEGER (1..8),
I NTEGER (1. . 64),
I NTEGER (1..128)

SEQUENCE {

I NTEGER (1..2),
I NTEGER (1. . 8),
I NTEGER (1. . 64),
I NTEGER (1. . 256)

SEQUENCE {
I NTEGER (1. . 64),
I NTEGER (2. . 256),
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uL
uL

Ssym8,
Syn48,

i

synR24,
synR24,

32, n64},

Thr ee}

n64},

32, n64},
32, né4},

Thr ee}

6, n32,
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maxConf i gNunmber CS| - | M Per CC
maxNunber Si nul t aneousNZP- CSl| - RS- Per CC
t ot al Nunber Por t sSi nmul t aneousNZP- CSI - RS- Per CC

CSl - RS- Pr ocFr anmewor kFor SRS : : =
maxNunber Peri odi cSRS- AssocCSl - RS- Per BWP
maxNunber Aper i odi cSRS- AssocCSl - RS- Per BWP
maxNunber SP- SRS- AssocCSlI - RS- Per BWP
si mul t aneous SRS- AssocCSl - RS- Per CC

378

ENUMERATED {n1, n2, n4, n8,
I NTEGER (1. . 64),
I NTEGER (2. . 256)

nl6, n32},

SEQUENCE {

I NTEGER (1.. 4),
I NTEGER (1.. 4),
I NTEGER (0. . 4),
I NTEGER (1. . 8)

}
CSl - Report Framework :: = SEQUENCE {
maxNumnber Per i odi cCS| - Per BWP- For CS| - Repor t I NTEGER (1..4),
maxNunber Aper i odi cCS| - Per BWP- For CS| - Repor t I NTEGER (1..4),
maxNunber Semi Per si st ent CS| - Per BWP- For CS| - Report | NTEGER (0. . 4),
maxNunber Per i odi cCSl - Per BWP- For BeanRepor t I NTEGER (1..4),
maxNunber Aper i odi cCS| - Per BWP- For BeanRepor t I NTEGER (1..4),
maxNunber Aperi di cCSI -tri ggeri ngSt at ePer CC ENUVERATED {n3, n7, nl15, n31, n63, nl28},
maxNunber Semi Per si st ent CS| - Per BWP- For BeanReport | NTEGER (0. . 4),
si mul t aneousCSI - Report sPer CC I NTEGER (1..8)
}
PTRS- Densi t yRecommendat i onDL :: = SEQUENCE {
frequencyDensityl | NTEGER (1..276),
frequencyDensity2 | NTEGER (1..276),
tineDensityl I NTECER (0. .29),
ti meDensity2 I NTECER (0. .29),
tineDensity3 I NTECER (0. .29)
}
PTRS- Densi t yRecommendati onUL :: = SEQUENCE {
frequencyDensityl | NTECER (1..276),
frequencyDensity2 | NTEGER (1..276),
timeDensityl I NTECER (0. .29),
ti meDensity2 I NTECER (0. .29),
tineDensity3 | NTECER (0..29),
sanpl eDensi tyl | NTEGER (1..276),
sanpl eDensi ty2 I NTECER (1..276),
sanpl eDensity3 I NTECER (1..276),
sanpl eDensi ty4 | NTEGER (1..276),
sanpl eDensi ty5 | NTEGER (1..276)
}
Spatial Rel ations ::= SEQUENCE {
maxNunber Conf i guredSpati al Rel ati ons ENUVERATED {n4, n8, nl6, n32, n64, n96},
maxNunber Act i veSpat i al Rel ati ons ENUVERATED {nl1, n2, n4, n8, nl4},
addi ti onal Acti veSpati al Rel ati onPUCCH ENUVERATED { suppor t ed}
maxNunber DL- RS- QCL- TypeD ENUVERATED {nl1, n2, n4, n8, nl4}
}
SRS- Resources :: = SEQUENCE {
maxNunber Aper i odi ¢ SRS- Per BWP ENUVERATED {nl1, n2, n4, n8, nlé6},

maxNunber Aper i odi cSRS- Per BWP- Per S| ot

I NTEGER (1..6),
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maxNunber Per i odi ¢SRS- Per BWP ENUVERATED {nl1, n2, n4, n8, nl6},
maxNunber Peri odi cSRS- Per BWP- Per S| ot I NTEGER (1..86),
maxNunber Sem Per si t ent SRS- Per BWP ENUVERATED {nl1, n2, n4, n8, nl6},
maxNunmber SP- SRS- Per BWP- Per Sl ot | NTEGER (1..86),
maxNunmber SRS- Por t s- Per Resour ce ENUVERATED {nl1, n2, n4}
}
Dumyl ::= SEQUENCE {
support edSRS- TxPort Swi t ch ENUVERATED {t1r2, tlr4, t2r4, tlr4-t2r4, tr-equal},
t xSwi t chl npact ToRx ENUVERATED {t rue} OPTI ONAL

}

-- TAG M MO PARAMETERSPERBAND- STCOP
-- ASNISTOP

MIMO-ParametersPerBand field description
csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
CSil related capabilities which the UE supports on each of the carriers operated on this band. For mixed FR1-FR2 band combinations these values may be further limited by
the corresponding fields in Phy-ParametersFRX-Diff.

- ModulationOrder

-- ASNLISTART
-- TAG MODULATI ON- ORDER- START

Modul at i onOrder ::= ENUVERATED {bpsk-hal f pi, bpsk, qpsk, qanl6, qan64, qanR56}

-- TAG MODULATI ON- ORDER- STCP
-- ASNISTOP

- MRDC-Parameters
The |lE MRDC-Parameters contains the band combination parameters specific to MR-DC for a given MR-DC band combination.

MRDC-Parameters information element

-- ASNLISTART

-- TAG MRDC- PARAMETERS- START

MRDC- Par anet ers ::= SEQUENCE {
si ngl eUL- Transmi ssi on ENUVERATED { suppor t ed} OPTI ONAL,
dynam cPower Shari ng ENUVERATED { suppor t ed} OPTI ONAL,
tdm Pattern ENUVERATED { suppor t ed} OPTI ONAL,
ul - Shar i ngEUTRA- NR ENUVERATED {tdm fdm both} OPTI ONAL,
ul - Swi t chi ngTi meEUTRA- NR ENUVERATED {typel, type2} OPTI ONAL,
si mul t aneousRxTx| nt er BandENDC ENUVERATED { suppor t ed} OPTI ONAL,

asyncl nt raBandENDC ENUVERATED { suppor t ed} OPTI ONAL,
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[
dual PA- Archi tecture
i nt raBandENDC- Support - v1540
ul - Ti m ngAl i gnment EUTRA- NR
11

}

-- TAG MRDC- PARAMETERS- STOP
-- ASNISTOP

- PDCP-Parameters

ENUVERATED { support ed}
ENUVERATED { non- cont i guous,
ENUVERATED {r equi r ed}

The |IE PDCP-Parametersis used to convey capabilities related to PDCP.

PDCP-Parameters information element

-- ASNLISTART

- - TAG PDCP- PARAMVETERS- START

PDCP- Par aneters ::= SEQUENCE {

support edROHC- Profi | es SEQUENCE {

profil eOx0000 BOOLEAN,
profil eOx0001 BOOLEAN,
profil e0x0002 BOOLEAN,
profil e0x0003 BOOLEAN,
profil eOx0004 BOOLEAN,
profil eOx0006 BOOLEAN,
profil e0x0101 BOOLEAN,
profil e0x0102 BOOLEAN,
profil eOx0103 BOOLEAN,
profil eOx0104 BOOLEAN

b,
max Nunber ROHC- Cont ext Sessi ons

upl i nkOnl yROHC- Profi | es

cont i nueROHC- Cont ext

out O OrderDel i very

short SN

pdcp- Dupl i cati onSRB

pdcp- Dupl i cati onMCG Or SCG- DRB

}

- - TAG PDCP- PARAMETERS- STOP
-- ASNLISTORP

380
OPTI ONAL,
both}  OPTI ONAL,
OPTI ONAL

ENUVERATED {cs2, cs4, cs8, csl2, csl6, cs24,

cs128, c¢s256, cs512,
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}

— PDCP-ParametersMRDC

The |IE PDCP-ParametersMRDC is used to convey PDCP related capabilities for MR-DC.

cs1024, c¢s16384,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
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-- ASNLISTART
- - TAG PDCP- PARAMETERSMRDC- START

PDCP- Par anmet er sMRDC : : =

pdcp- Dupl i cati onSpl it SRB
pdcp- Dupl i cati onSpl it DRB

- - TAG PDCP- PARAMETERSVRDC- STOP
-- ASNLISTOP

- Phy-Parameters

PDCP-ParametersMRDC information element

SEQUENCE {
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}

The |E Phy-Parametersis used to convey the physical layer capabilities.

-- ASNLISTART
- - TAG PHY- PARAMETERS- START

381

OPTI ONAL,
OPTI ONAL

Phy-Parameters information element

Phy- Parameters ::= SEQUENCE {

phy- Par anet er sConmon
phy- Par anet er sXDD- Di f f
phy- Par anmet er sFRX- Di f f
phy- Par anet er sFR1

phy- Par anet er sFR2

Phy- Par anet er sConmon
Phy- Par anet er sXDD- Di f f
Phy- Par anmet er sFRX- Di f f
Phy- Par anet er sFR1

Phy- Par anet er sFR2

Phy- Par anet er sCommon : : = SEQUENCE {

csi - RS- CFRA- For HO

dynam cPRB- Bundl i ngDL

sp- CSl - Repor t PUCCH

sp- CSl - Repor t PUSCH

nzp- CSl - RS- | nt ef Mgnt

t ype2- SP- CSI - Feedback- LongPUCCH
precoder Granul ari t yCORESET

dynam cHARQ ACK- Codebook

sem St at i cHARQ ACK- Codebook

spati al Bundl i ngHARQ ACK

dynam cBet aCf f set | nd- HARQ ACK- CSI
pucch- Repetition-F1-3-4

ra- Type0- PUSCH

dynam cSwi t chRA- Type0- 1- PDSCH
dynam cSwi t chRA- Type0- 1- PUSCH
pdsch- Mappi ngTypeA

pdsch- Mappi ngTypeB

i nterl eavi ngVRB- ToPRB- PDSCH

i nterSl ot FreqHoppi ng- PUSCH
typel- PUSCH RepetitionMilti Sl ots
type2- PUSCH RepetitionMil ti Slots

ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
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Phy-

Phy-

pusch- RepetitionMiulti Slots

pdsch- RepetitionMiulti Slots

downl i nkSPS

confi guredUL- G ant Typel

confi guredUL- G ant Type2

pre- Enpt | ndi cati on-DL

cbg- Transl ndi cati on- DL

cbg- Transl ndi cati on- UL

cbg- Fl ushl ndi cati on- DL

dynam cHARQ ACK- CodeB- CBG Ret x- DL
r at eiat chi ngResrcSet Seni - Static

r at eMat chi ngResr cSet Dynani ¢

bwp- Swi t chi ngDel ay

[
dunmy
11.

[l
maxNunber Sear chSpaces

rat eMat chi ngCt r| Resr sSet Dynami ¢
maxLayer sM M3 | ndi cati on

11

1

ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}

ENUVERATED {typel, type2}

ENUVERATED { suppor t ed}

ENUMERATED { n10}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}

ParanetersXDD-Di ff ::= SEQUENCE {

dynam cSFI

t woPUCCH- FO- 2- ConsecSynbol s
twoDi f f er ent TPC- Loop- PUSCH
twoDi f f er ent TPC- Loop- PUCCH

[

dl - Schedul i ngOf f set - PDSCH TypeA
dl - Schedul i ngOf f set - PDSCH TypeB
ul - Schedul i ngOf f set

11

ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}

ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}

ParanmetersFRX-Di ff ::= SEQUENCE {

dynam cSFI ENUVERATED { suppor t ed}
dummyl BI T STRING (SI ZE (2))
t woFL- DVRS BI T STRING (SI ZE (2))
dunmy 2 BI' T STRING (SI ZE (2))
dummy3 BI T STRING (SI ZE (2))

suppor t edDVRS- TypeDL
suppor t edDVRS- TypeUL
sem OpenLoopCSl

csi - Report Wt hout PM
csi - Report Wt hout CQ
onePor t SPTRS

t woPUCCH- FO- 2- ConsecSynbol s
pucch- F2- Wt hFH
pucch- F3- Wt hFH
pucch- F4- Wt hFH

f r eqHoppi ngPUCCH- FO- 2

ENUVERATED {typel, typelAnd2}
ENUVERATED {typel, typelAnd2}

ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
BI T STRING (SI ZE (2))

ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}

ENUVERATED { not Support ed}
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f r eqHoppi ngPUCCH- F1- 3-4
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ENUVERATED { not Support ed}

mux- SR- HARQ- ACK- CSI - PUCCH Mul ti Per S| ot  ENUMERATED {support ed}

uci - CodeBl ockSegnent ati on
onePUCCH LongAndShor t For mat
t woPUCCH- Any Ot her sl nSl ot

i ntra$Sl ot Fr eqHoppi ng- PUSCH
pusch- LBRM

pdcch- Bl i ndDet ecti onCA

t pc- PUSCH- RNTI

t pc- PUCCH- RNTI

t pc- SRS- RNTI

absol ut eTPC- Command

twoDi f f er ent TPC- Loop- PUSCH
twoDi f f er ent TPC- Loop- PUCCH
pusch- Hal f Pi - BPSK

pucch- F3- 4- Hal f Pi - BPSK

al nost Cont i guousCP- OFDM UL
sp- CSI - RS

sp-CSl -1 M

tdd- Mul ti DL- UL- Swi t chPer Sl ot
mul ti pl eCORESET

[

csi - RS- | M Recept i onFor Feedback
csi - RS- Pr ocFr amewor kFor SRS

csi - Report Fr amewor k

ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
I NTEGER (4. . 16)

ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}

CSl - RS- | M Recept i onFor Feedback
CSI - RS- Pr ocFr amewor kFor SRS
CSl - Repor t Fr amewor k

mux- SR- HARQ- ACK- CSI - PUCCH- OncePer Sl ot SEQUENCE {

saneSynbol

di f f Synbol
} OPTI ONAL,
mux- SR- HARQ ACK- PUCCH
mux- Mul ti pl eG oupCtrl CH Overl ap
dl - Schedul i ngOf f set - PDSCH TypeA
dl - Schedul i ngOf f set - PDSCH TypeB
ul - Schedul i ngOf f set
dl - 64QAM MCS- Tabl eAl t
ul - 64QAM MCS- Tabl eAl t
cqi - Tabl eAl' t
oneFL- DVRS- TwoAddi t i onal DVRS- UL
t woFL- DVRS- TwoAddi ti onal DVRS- UL
oneFL- DVRS- Thr eeAddi ti onal DVRS- UL
11

ENUVERATED { support ed}
ENUVERATED { suppor t ed}

ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}

Phy- Par amet ersFR1 :: = SEQUENCE {

pdcchMoni t ori ngSi ngl eCccasi on
scs- 60kHz

pdsch- 256 QAM FR1

pdsch- RE- Mappi ngFR1- Per Synbol

[
pdsch- RE- Mappi ngFR1- Per Sl ot

11

ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED { suppor t ed}
ENUVERATED {n10, n20}

ENUVERATED {n16, n32, n48, n64, n80, n96,
nl44, nl60, nl76, nl192, n208, n224, n240,
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}

Phy- Par anet ersFR2 :: = SEQUENCE {
dummy ENUVERATED { suppor t ed} OPTI ONAL,
pdsch- RE- Mappi ngFR2- Per Synbol ENUVERATED {n6, n20} OPTI ONAL,
[l
pCel | - FR2 ENUVERATED { suppor t ed} OPTI ONAL,
pdsch- RE- Mappi ngFR2- Per Sl ot ENUVERATED {n16, n32, n48, n64, n80, n96, nll2, nl128,

nl44, nl60, nl76, nl192, n208, n224, n240, n256} OPTI ONAL

11

}

- - TAG PHY- PARAMETERS- STOP
-- ASNISTOP

Phy-ParametersFRX-Diff field description
csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework
These fields are optionally present in fr1-fr2-Add-UE-NR-Capabilities in UE-NR-Capability. For a band combination comprised of FR1 and FR2 bands, these parameters, if
present, limit the corresponding parameters in MIMO-ParametersPerBand.

- Phy-ParametersMRDC
The |E Phy-ParametersMRDC is used to convey physical layer capabilities for MR-DC.

Phy-ParametersMRDC information element

- ASNLSTART
- TAG PHY- PARAVETERSVRDC- START
Phy- Par anet er sMRDC : : = SEQUENCE {
nai cs- Capabi | i ty-List SEQUENCE (Sl ZE (1..maxNrof NAICS-Entries)) OF NAICS-Capability-Entry OPTI ONAL,
}
NAI CS- Capabi lity-Entry ::= SEQUENCE {
nunber O NAI CS- Capabl eCC I NTEGER( 1. . 5),
nunber O Aggr egat edPRB ENUVERATED {n50, n75, nl100, nl125, n150, nl175, n200, n225,
n250, n275, n300, n350, n400, n450, n500, spare},
}

- TAG PHY- PARAMETERSVRDC- STCP
- ASNLSTCP
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PHY-ParametersMRDC field descriptions

naics-Capability-List
Indicates that UE in MR-DC supports NAICS as defined in defined in TS 36.331 [10].

- ProcessingParameters
The |E ProcessingParametersis used to indicate PDSCH/PUSCH processing capabilities supported by the UE.

ProcessingParameters information element

- ASNLSTART
- TAG PROCESSI NGPARAMVETERS- START
Processi ngParaneters ::= SEQUENCE {
fal | back ENUVERATED {sc, capl-only},
di fferent TB- Per Sl ot SEQUENCE {
upt ol Nunber Of Carriers OPTI ONAL,
upt 02 Nunber Of Carriers OPTI ONAL,
upt 04 NunberOf Carriers OPTI ONAL,
upt o7 Nunmber Of Carriers OPTI ONAL
} OPTI ONAL
}
Nunber Of Carriers ::= I NTEGER (1..16)

- TAG PROCESSI NGPARAMETERS- STOP
- ASNLSTCP

- RAT-Type

The |E RAT-Type is used to indicate the radio access technology (RAT), including NR, of the requested/transferred UE capabilities.

RAT-Type information element

- ASNLISTART
- TAG RAT- TYPE- START

RAT- Type ::= ENUMERATED {nr, eutra-nr, eutra, sparel, ...}

- TAG RAT- TYPE- STCOP
- ASNLSTCP

— RF-Parameters

The |lE RF-Parametersis used to convey RF-related capabilities for NR operation.
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-- ASNLISTART
-- TAG RF- PARAMETERS- START

RF- Par aneters ::=
suppor t edBandLi st NR
suppor t edBandConbi nati onLi st
appl i edFreqgBandLi stFilter

1

386

RF-Parameters information element

SEQUENCE {
SEQUENCE (Sl ZE (1..maxBands)) OF BandNR,

BandConbi nat i onLi st
FregBandLi st

[l
suppor t edBandConbi nati onLi st-v1540 BandConbi nati onLi st-v1540

srs- Swi t chi ngTi meRequest ed
11
}

BandNR :: =
bandNR
nmodi fi edMPR- Behavi our
m no- Par anet er sPer Band
ext endedCP
mul tipl eTCl
bwp- Wt hout Restriction
bwp- SameNuner ol ogy
bwp- Di f f Nuner ol ogy
crossCarri er Schedul i ng- SameSCS
pdsch- 256 QAM FR2
pusch- 256 QAM
ue- Power d ass
r at eivat chi ngLTE- CRS
channel BW- DL- v1530

frl
scs- 15kHz
scs- 30kHz
scs- 60kHz
b,
fr2
scs- 60kHz
scs- 120kHz
}
}
channel BWs- UL- v1530
fri
scs- 15kHz
scs- 30kHz
scs- 60kHz
},
fr2
scs- 60kHz
scs- 120kHz
}

ENUVERATED {t rue}

SEQUENCE {

Fr egBandl ndi cat or NR,
BI T STRING (Sl ZE (8))
M MO Par anet er sPer Band
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { support ed}
ENUVERATED {upt 02, upt 04}
ENUVERATED { upt 04}
ENUVERATED { suppor t ed}
ENUVERATED { support ed}
ENUVERATED { suppor t ed}
ENUVERATED {pcl, pc2, pc3, pc4}
ENUVERATED { suppor t ed}
CHO CE {
SEQUENCE {
BI T STRING (SI ZE (10))
BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))

SEQUENCE {
BI T STRING (Sl ZE (3))
BI T STRING (Sl ZE (3))

CHOI CE {
SEQUENCE {
BI T STRING (SI ZE (10))
BI T STRING (Sl ZE (10))
BI T STRING (Sl ZE (10))

SEQUENCE {

BI T STRING (S| ZE (3))
BI T STRING (S| ZE (3))
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maxUpl i nkDut yCycl e- PC2- FR1 ENUVERATED {n60, n70, n80, n90, nl1l00} OPTI ONAL
11,

T ,

pucch- Spati al Rel | nf o0MAC- CE ENUVERATED { suppor t ed} OPTI ONAL,

power Boost i ng- pi 2BPSK ENUVERATED { suppor t ed} OPTI ONAL

11

- TAG RF- PARAMETERS- STOP
- ASNLSTCP

RF-Parameters field descriptions

appliedFregBandListFilter
In this field the UE mirrors the FregBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList

in accordance with this appliedFregBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field
eutra-nr-only [10].

supportedBandCombinationList
A list of band combinations that the UE supports for NR (without MR-DC). The FeatureSetCombinationld:s in this list refer to the FeatureSetCombination entries in the

featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the
field eutra-nr-only [10].

- RF-ParametersMRDC
The |E RF-ParametersMRDC is used to convey RF related capabilities for MR-DC.

RF-ParametersMRDC information element

- ASNLSTART
- TAG RF- PARAVETERSVRDC- START
RF- Par anet er sSMRDC : : = SEQUENCE {
suppor t edBandConbi nat i onLi st BandConbi nat i onLi st OPTI ONAL,
appl i edFreqgBandLi stFilter Fr egBandLi st OPTI ONAL,
[l
srs-Sw t chi ngTi meRequest ed ENUVERATED {true} OPTI ONAL,
support edBandConbi nat i onLi st-v1540 BandConbi nati onLi st-v1540 OPTI ONAL
1]
}

- TAG RF- PARAMETERSMVRDC- STOP
- ASNLSTCP
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RF-ParametersMRDC field descriptions

appliedFregBandListFilter

In this field the UE mirrors the FregBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList
in accordance with this appliedFregBandListFilter.

supportedBandCombinationList

A list of band combinations that the UE supports for MR-DC. The FeatureSetCombinationld:s in this list refer to the FeatureSetCombination entries in the
featureSetCombinations list in the UE-MRDC-Capability IE.

— RLC-Parameters
The |IE RLC-Parametersis used to convey capabilities related to RLC.

RLC-Parameters information element

- ASNLSTART
- TAG RLC- PARAMVETERS- START
RLC- Paraneters ::= SEQUENCE {
am Wt hShort SN ENUVERATED { supported} OPTI ONAL,
um Wt hShort SN ENUVERATED { supported} OPTI ONAL,
um Wt hLongSN ENUVERATED {supported} OPTI ONAL,
}

- TAG RLC- PARAMETERS- STOP
- ASNLSTCP

- SDAP-Parameters
The |IE SDAP-Parametersis used to convey capabilities related to SDAP.

SDAP-Parameters information element

- ASNLSTART
- TAG SDAP- PARAMETERS- START
SDAP- Par aneters ::= SEQUENCE {
as- Refl ecti veQoS ENUVERATED {true} OPTI ONAL,
}

- TAG SDAP- PARAMETERS- STOP
- ASNLSTCP
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- SRS-SwitchingTimeNR
The |E SRS SwitchingTimeNR is used to indicate the SRS carrier switching time supported by the UE for one NR band pair.

SRS-SwitchingTimeNR information element

-- ASN1START

-- TAG SRS- SW TCHI NGTI MENR- START

SRS- Swi t chi ngTi meNR : : = SEQUENCE {
swi t chi ngTi meDL ENUVERATED {nOus, n30us, nl1l00us, nl140us, n200us, n300us, n500us, n900us} OPTI ONAL,
swi t chi ngTi meUL ENUVERATED {nOus, n30us, nl00us, n140us, n200us, n300us, n500us, n900us} OPTI ONAL

}

-- TAG SRS- SW TCHI NGTI MENR- STOP
-- ASNISTOP

- SRS-SwitchingTimeEUTRA
The |E SRS-SwitchingTimeEUTRA is used to indicate the SRS carrier switching time supported by the UE for one E-UTRA band pair.

SRS-SwitchingTimeEUTRA information element

-- ASNLISTART

-- TAG SRS- SW TCHI NGTI MEEUTRA- START

SRS- Swi t chi ngTi meEUTRA : : = SEQUENCE {
swi t chi ngTi meDL ENUVERATED {n0, nOdot5, nl1, nldot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, n6dot5, n7} OPTI ONAL,
swi t chi ngTi meUL ENUVERATED {n0O, nOdot5, nl1, nldot5, n2, n2dot5, n3, n3dot5, n4, n4dot5, n5, n5dot5, n6, n6dot5, n7} OPTI ONAL

}

-- TAG SRS- SW TCHI NGTI MEEUTRA- STOP

-- ASNLSTOP

- SupportedBandwidth

The |E SupportedBandwidth is used to indicate the maximum channel bandwidth supported by the UE on one carrier of a band of a band combination.

SupportedBandwidth information element

-- ASNLISTART

-- TAG SUPPORTEDBANDW DTH- START

SupportedBandwi dth :: = CHO CE {
fri ENUMERATED {mhz5, nhz10, nhz15, nhz20, nmhz25, nmhz30, nmhz40, nmhz50, nmhz60, mhz80, mhz100},
fr2 ENUVERATED {nhz50, nhz100, nhz200, nhz400}

}

- - TAG SUPPORTEDBANDW DTH- STCP
-- ASNISTOP
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- UE-CapabilityRAT-ContainerList
The |E UE-CapabilityRAT-ContainerList contains alist of radio access technology specific capability containers.

UE-CapabilityRAT-ContainerList information element

- ASNLSTART
- TAG UE- CAPABI LI TY- RAT- CONTAI NER- LI ST- START

UE- Capabi | i t yRAT- Cont ai nerLi st ::=SEQUENCE (SI ZE (0..naxRAT- Capabi | ityContai ners)) OF UE-CapabilityRAT-Cont ai ner

UE- Capabi | i t yRAT- Cont ai ner ::= SEQUENCE {

rat-Type RAT- Type,

ue- Capabi | i t yRAT- Cont ai ner OCTET STRI NG
}

- TAG UE- CAPABI LI TY- RAT- CONTAI NER- LI ST- STCP
- ASNLSTCP

UE-CapabilityRAT-ContainerList field descriptions

ue-CapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.

For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.

For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in TS 36.331 [10].

- UE-CapabilityRAT-RequestList
The |E UE-CapabilityRAT-RequestList is used to request UE capabilities for one or more RATs from the UE.

UE-CapabilityRAT-RequestList information element

- ASNLSTART
- TAG UE- CAPABI LI TYRAT- REQUESTLI ST- START
UE- Capabi | i t yRAT- Request Li st ::= SEQUENCE (Sl ZE (1..maxRAT- CapabilityContainers)) OF UE-CapabilityRAT- Request
UE- Capabi | i t yRAT- Request :: = SEQUENCE {
rat-Type RAT- Type,

capabi | i tyRequest Filter OCTET STRI NG OPTI ONAL, -- Need N

- TAG UE- CAPABI LI TYRAT- REQUESTLI ST- STOP
- ASNLSTOP
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UE-CapabilityRAT-Request field descriptions

capabilityRequestFilter

Information by which the network requests the UE to filter the UE capabilities.

For ratType set to nr: the encoding of the capabilityRequestFilter is defined in UE-CapabilityRequestFilterNR.
rat-Type

The RAT type for which the NW requests UE capabilities.

- UE-CapabilityRequestFilterNR
The |E UE-CapabilityRequestFilterNR is used to request filtered UE capabilities.

UE-CapabilityRequestFilterNR information element

- ASNLSTART
- TAG UE- CAPABI LI TYREQUESTFI LTERNR- START

UE- Capabi lityRequestFilterNR :: =
frequencyBandLi st
nonCritical Ext ensi on

SEQUENCE {
Fr egBandLi st OPTI ONAL, -- Need N
UE- Capabi | i t yRequest Fi | t er NR-v1540 OPTI ONAL

}

UE- Capabi | i t yRequest Fi | t er NR-v1540 :: = SEQUENCE {
srs-Sw t chi ngTi mneRequest ENUVERATED {true} OPTI ONAL, -- Need N
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL

- TAG UE- CAPABI LI TYREQUESTFI LTERNR- STOP
- ASNLSTCP

- UE-MRDC-Capability
The |IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [26].

UE-MRDC-Capability information element

- ASNLSTART
- TAG UE- MRDC- CAPABI LI TY- START

UE- MRDC- Capabi lity ::= SEQUENCE {

measAndMobPar anet er sSMRDC MeasAndMobPar anet er sMRDC OPTI ONAL,
phy- Par amet er sMRDC- v1530 Phy- Par amet er sMRDC OPTI ONAL,
rf - Par amet er sMRDC RF- Par anet er sMRDC,

gener al Par anet er sMRDC Gener al Par anet er sMRDC- XDD- Di f f OPTI ONAL,
f dd- Add- UE- MRDC- Capabi l i ties UE- MRDC- Capabi | i t yAddXDD- Mbde OPTI ONAL,
t dd- Add- UE- MRDC- Capabi lities UE- MRDC- Capabi | i t yAddXDD- Mode OPTI ONAL,
fr1- Add- UE- MRDC- Capabi lities UE- MRDC- Capabi | i t yAddFRX- Mode OPTI ONAL,
fr2- Add- UE- MRDC- Capabi li ties UE- MRDC- Capabi | i t yAddFRX- Mbde OPTIl ONAL,

f eat ur eSet Conbi nati ons
pdcp- Par anmet er sMRDC- v1530

SEQUENCE (S| ZE (1.. maxFeat ureSet Conbi nati ons)) OF Feat ur eSet Conbi nati on
PDCP- Par anet er sSMRDC OPTI ONAL,
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| at eNonCri ti cal Ext ensi on CCTET STRI NG
nonCritical Ext ensi on SEQUENCE {}
}
UE- MRDC- Capabi | i t yAddXDD- Mode ::=  SEQUENCE {
measAndMobPar arret er sSMRDC- XDD- Di f f MeasAndMobPar anmet er sMRDC- XDD- Di f f
gener al Par anet er sSMRDC- XDD- Di f f Gener al Par anet er sSMRDC- XDD- Di f f
}
UE- MRDC- Capabi | i t yAddFRX- Mbde :: = SEQUENCE {
measAndMobPar arret er sSMRDC- FRX- Di f f Meas AndMobPar anet er sSMRDC- FRX- Di f f
}
Gener al Par anet er sSMRDC- XDD- Di ff :: = SEQUENCE {
spl it SRB- Wt hOneUL- Pat h ENUVERATED { suppor t ed} OPTI ONAL,
spl it DRB-w t hUL- Bot h- MCG SCG ENUVERATED { suppor t ed} OPTIl ONAL,
srb3 ENUVERATED { support ed} OPTI ONAL,
v2x- EUTRA- v1530 ENUVERATED { support ed} OPTI ONAL,
}

-- TAG UE- MRDC- CAPABI LI TY- STCP
-- ASNLISTOP
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UE-MRDC-Capability field descriptions

featureSetCombinations

featureSets list in UE-NR-Capability.

A list of FeatureSetCombination:s for MR-DC. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the

UE-NR-Capability

ASNLSTART
TAG- UE- NR- CAPABI LI TY- START

UE- NR- Capability ::=

accessStrat unRel ease

pdcp- Par anet er s
rlc-Paraneters

mac- Par aneters

phy- Par aneters
rf-Paraneters
measAndMobPar anet er s

f dd- Add- UE- NR- Capabi lities
t dd- Add- UE- NR- Capabi lities
fr1-Add- UE-NR- Capabilities

The |E UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

UE-NR-Capability information element

SEQUENCE {
AccessStrat unRel ease,
PDCP- Par anet er s,
RLC- Par anet er s OPTI ONAL,
MAC- Par anet er s OPTI ONAL,
Phy- Par anet ers,
RF- Par anet er s,

MeasAndMobPar anet er s OPTI ONAL,
UE- NR- Capabi | i t yAddXDD- Mbde OPTI ONAL,
UE- NR- Capabi | i t yAddXDD- Mode OPTI ONAL,
UE- NR- Capabi | i t yAddFRX- Mbde OPTI ONAL,
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fr2- Add- UE- NR- Capabi lities UE- NR- Capabi | i t yAddFRX- Mode OPTI ONAL,
featureSets Feat ureSets OPTI ONAL,
f eat ur eSet Conbi nati ons SEQUENCE (Sl ZE (1.. maxFeat ureSet Conbi nati ons)) OF Feat ureSet Conbi nati on OPTI ONAL,
| at eNonCri ti cal Ext ensi on OCTET STRI NG OPTI ONAL,
nonCriti cal Ext ensi on UE- NR- Capabi i ty-v1530 OPTI ONAL
}
UE- NR- Capabi | i ty-v1530 :: = SEQUENCE {
f dd- Add- UE- NR- Capabi l i ti es-v1530 UE- NR- Capabi | i t yAddXDD- Mode- v1530 OPTI ONAL,
t dd- Add- UE- NR- Capabi l i ties-v1530 UE- NR- Capabi | i t yAddXDD- Mode- v1530 OPTI ONAL,
dunmmy ENUVERATED { suppor t ed} OPTIl ONAL,
i nt er RAT- Par aneters I nt er RAT- Par anet ers OPTI ONAL,
inactiveState ENUVERATED { support ed} OPTI ONAL,
del ayBudget Reporting ENUVERATED { support ed} OPTIl ONAL,
nonCri ti cal Extension UE- NR- Capabi l'i ty- 1540 OPTI ONAL
}
UE- NR- Capabi lity-1540 :: = SEQUENCE {
sdap- Par anet ers SDAP- Par anet er s OPTI ONAL,
over heati ngl nd ENUVERATED { suppor t ed} OPTI ONAL,
i ms- Par aneters | M5- Par anet er s OPTI ONAL,
fr1- Add- UE- NR- Capabi | i ti es-v1540 UE- NR- Capabi | i t yAddFRX- Mbde- v1540 OPTI ONAL,
fr2- Add- UE- NR- Capabi | i ti es-v1540 UE- NR- Capabi | i t yAddFRX- Mbde- v1540 OPTI ONAL,
fri-fr2-Add- UE-NR-Capabilities UE- NR- Capabi | i t yAddFRX- Mode OPTIl ONAL,
nonCri ti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
UE- NR- Capabi | i t yAddXDD- Mode : : = SEQUENCE {
phy- Par anet er sXDD- Di f f Phy- Par anet er sXDD- Di f f OPTI ONAL,
mac- Par anet er sXDD-Di f f MAC- Par anet er sXDD- Di f f OPTI ONAL,
measAndMobPar anet er sXDD- Di f f MeasAndMobPar anet er sXDD- Di f f OPTI ONAL
}
UE- NR- Capabi | i t yAddXDD- Mbde-v1530 :: = SEQUENCE {
eut ra- Paranet ersXDD-Di f f EUTRA- Par anet er sXDD- Di f f
}
UE- NR- Capabi | i t yYAddFRX- Mode :: = SEQUENCE {
phy- Par anmet er sSFRX-Di f f Phy- Par anmet er sFRX-Di f f OPTI ONAL,
measAndMobPar anmet er sFRX- Di f f MeasAndMobPar anmet er sFRX- Di f f OPTI ONAL
}
UE- NR- Capabi | i t yYAddFRX- Mbde-v1540 :: = SEQUENCE {
i ms- Par anet er sFRX-Di f f | M5- Par anet er sFRX- Di f f OPTI ONAL
}

-- TAG UE- NR- CAPABI LI TY- STOP
-- ASNLSTOP
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UE-NR-Capability field descriptions

featureSetCombinations
A list of FeatureSetCombination:s for NR (not for MR-DC). The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in
the featureSets list in UE-NR-Capability.

6.3.4 Other information elements
— EUTRA-AllowedMeasBandwidth

The |lE EUTRA-AllowedMeasBandwidth is used to indicate the maximum allowed measurement bandwidth on a carrier frequency as defined by the parameter Transmission
Bandwidth Configuration "Ngs" in TS 36.104 [33]. The values mbw6, mbw15, mbw25, mbw50, mbw75, mbw100 indicate 6, 15, 25, 50, 75 and 100 resource blocks,
respectively.

EUTRA-AllowedMeasBandwidth information element

- ASNLSTART
- TAG EUTRA- ALLONED- MEAS- BANDW DTH- START

EUTRA- Al | onedMeasBandwi dth :: = ENUVERATED {nbw6, nbwl5, nbw25, nbws0, nbw75, nbwl00}

- TAG EUTRA- ALLOVED- MEAS- BANDW DTH- STOP
- ASNLSTCP

- EUTRA-MBSFN-SubframeConfigList
The |lE EUTRA-MBSFN-QubframeConfigList is used to define an E-UTRA MBSFN subframe pattern (for the purpose of NR rate matching).
EUTRA-MBSFN-SubframeConfigList information element

- ASNLSTART
- TAG EUTRA- MBSFN- SUBFRAMECONFI GLI ST- START
EUTRA- MBSFN- Subf raneConfi gLi st ::= SEQUENCE (SIZE (1..nmaxMBSFN- Al | ocations)) OF EUTRA- MBSFN- SubfraneConfig
EUTRA- MBSFN- Subf raneConfig :: = SEQUENCE {
radi of rameAl | ocati onPeri od ENUVERATED {nl1, n2, n4, n8, nl6, n32},
radi of rameAl | ocati onOf f set I NTEGER (0..7),
subfraneAl | ocati onl CHO CE {
oneFr ane BI T STRING (SI ZE(6)),
f our Fr anes BI T STRI NG (Sl ZE( 24))
I
subfraneAl | ocati on2 CHO CE {
oneFr ame BI T STRI NG (SI ZE(2)),
f our Fr anes BI T STRING (Sl ZE(8))
} OPTIONAL, -- Need R
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- TAG EUTRA- MBSFN- SUBFRAMECONFI GLI ST- STOP
- ASNLSTCP

EUTRA-MBSFN-SubframeConfig field descriptions

radioframeAllocationOffset

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10]
radioframeAllocationPeriod

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10]
subframeAllocationl

Field as defined in MBSFN-SubframeConfig in TS 36.331 [10]
subframeAllocation2

Field as defined in MBSFN-SubframeConfig-v1430 in TS 36.331 [10]

— EUTRA-MultiBandInfoList

The |E EUTRA-MultiBandInfoList indicates the list of frequency bands in addition to the band represented by CarrierFreq for which cell reselection parameters are common,
and alist of additionalPmax and additional SpectrumEmission.

EUTRA-MultiBandInfoList information element

- ASNLSTART
- TAG EUTRA- MULTI - BAND- | NFO- LI ST- START
EUTRA- Mul ti Bandl nfoList ::= SEQUENCE (Sl ZE (1..maxMiltiBands)) OF EUTRA- Ml ti Bandl nfo
EUTRA- Mul ti Bandlnfo ::= SEQUENCE {
eut r a- Fr egBandl ndi cat or Fr eqBandl ndi cat or EUTRA,
eut r a- NS- PmaxLi st EUTRA- NS- PrmaxLi st OPTI ONAL -- Need R

- TAG EUTRA- MULTI - BAND- | NFO- LI ST- STOP
- ASNLSTOP

- EUTRA-NS-PmaxList

The |[E EUTRA-NS-PmaxList concerns alist of additional Pmax and additional SpectrumEmission, as defined in TS 36.101 [22], table 6.2.4-1 for UEs neither in CE nor BL UEs
and TS 36.101 [22], table 6.2.4E-1 for UEsin CE or BL UEs, for a given frequency band.

EUTRA-NS-PmaxList information element

- ASNLSTART

- TAG EUTRA- NS- PVAX- LI ST- START
EUTRA- NS- PmaxLi st ::= SEQUENCE (Sl ZE (1..maxEUTRA-NS- Pmax)) OF EUTRA- NS- PmaxVal ue
EUTRA- NS- PnaxVal ue :: = SEQUENCE {
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addi ti onal Pmax | NTECER (- 30..33) OPTI ONAL, -- Need R
addi ti onal Spect runEm ssi on | NTEGER (1. .288) OPTI ONAL -- Need R

- TAG EUTRA- NS- PMAX- LI ST- STCP
- ASNLSTCP

- EUTRA-PhysCellld
The |lE EUTRA-PhysCellld is used to indicate the physical layer identity of the cell, asdefined in TS 36.211 [31].

EUTRA-PhysCellld information element

- ASNLSTART
- TAG EUTRA- PHYS- CELL- | D- START

EUTRA- PhysCel | 1d :: = | NTEGER (0. . 503)

- TAG EUTRA- PHYS- CELL- | D- STOP
- ASNLSTOP
- EUTRA-PhysCellldRange

The |IE EUTRA-PhysCellldRange is used to encode either asingle or arange of physical cell identities. The range is encoded by using a start value and by indicating the number
of consecutive physical cell identities (including start) in the range. For fields comprising multiple occurrences of EUTRA-PhysCellldRange, NW may configure overlapping
ranges of physical cell identities.

EUTRA-PhysCellldRange information element

- ASNLSTART
- TAG EUTRA- PHYS- CELL- | D- RANGE- START
EUTRA- PhysCel | | dRange :: = SEQUENCE {
start EUTRA- PhysCel | 1 d,
range ENUVERATED {n4, n8, nl2, nl6, n24, n32, n48, n64, n84, n96,

nl128, nl68, n252, n504, spare2, sparel} OPTI ONAL -- Need N

- TAG EUTRA- PHYS- CELL- | D- RANGE- STOP
- ASNLSTCP

- EUTRA-PresenceAntennaPortl

The |E EUTRA-PresenceAntennaPortl is used to indicate whether all the neighbouring cells use Antenna Port 1. When set to TRUE, the UE may assume that at least two cell-
specific antenna ports are used in al neighbouring cells.
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EUTRA-PresenceAntennaPortl information element

- ASNLISTART
- TAG EUTRA- PRESENCE- ANTENNA- PORT1- START

EUTRA- PresenceAnt ennaPort1 :: = BOOLEAN

- TAG EUTRA- PRESENCE- ANTENNA- PORT1- STOP
- ASNLSTOP
- EUTRA-Q-OffsetRange

The |lE EUTRA-Q-OffsetRange is used to indicate a cell, or frequency specific offset to be applied when eval uating candidates for cell re-selection or when eval uating triggering
conditions for measurement reporting. The value in dB. Vaue dB-24 correspondsto -24 dB, dB-22 correspondsto -22 dB and so on.

EUTRA-Q-OffsetRange information element

- ASNLSTART
EUTRA- Q O f set Range :: = ENUMERATED {

dB- 24, dB-22, dB-20, dB-18, dB-16, dB-14,
dB-12, dB-10, dB-8, dB-6, dB-5, dB-4, dB-3,
dB-2, dB-1, dBO, dB1, dB2, dB3, dB4, dB5,
dB6, dB8, dB10, dB12, dB14, dB16, dB18,
dB20, dB22, dB24}

- ASNLSTOP

- MultiFrequencyBandListNR-SIB

The |E MultiFrequencyBandListNR-S B indicates the list of frequency bands in addition to the band represented by dI-CarrierFreq for which cell reselection parameters are
common, and a list of additional Pmax and additional SpectrumEmission

MultiFrequencyBandListNR-SIB information element

- ASNLSTART
- TAG MULTI FREQUENCYBANDLI| STNR- SI B- START
Mul ti FrequencyBandLi stNR-SIB :: = SEQUENCE (Sl ZE (1.. maxNrof MultiBands)) OF NR-MiltiBandl nfo
NR-Mul ti Bandlnfo ::= SEQUENCE {
f regBandl ndi cat or NR Fr egBandl ndi cat or NR OPTI ONAL, -- Cond Opt ULNot SI B2
nr - NS- PmaxLi st NR- NS- PmaxLi st OPTI ONAL -- Need S

- TAG MULTI FREQUENCYBANDLI STNR- SI B- STOP
- ASNLSTCP

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 398

ETSI TS 138 331 V15.4.0 (2019-04)

NR-MultiBandInfo field descriptions

freqBandIndicatorNR
Provides an NR frequency band number as defined in TS 38.101 [15], table 5.2-1.

nr-NS-PmaxList

additionalSpectrumEmission (see Table 6.2.3-1Ain TS 38.101 [15]).

Provides a list of additionalPmax and additionalSpectrumEmission values as defined in TS 38.101 [15], table 6.2.3-1. If the field is absent the UE uses value O for the

Conditional Presence Explanation
OptULNotSIB2 The field is not present for SIB2 and is mandatory present in frequencylnfoDL-SIB. Otherwise, if the field is not present in frequencylnfoUL-
SIB in UplinkConfigCommonSIB, the UE will use the frequency band indicated in frequencylnfoDL-SIB in DownlinkConfigCommonSIB.

— NR-NS-PmaxList

The |IE NR-NS-PmaxList is used to configure alist of additional Pmax and additional SpectrumEmission, as defined in TS 38.101 [15], table 6.2.3-1 for a given frequency band.

NR-NS-PmaxList information element

- ASNLSTART
- TAG NR- NS- PMAXLI ST- START
NR- NS- PmaxLi st :: = SEQUENCE (SI ZE (1..maxNR-NS-Pnax)) OF NR-NS- PmaxVal ue
NR- NS- PnaxVal ue :: = SEQUENCE {
addi t i onal Pnax P- Max OPTI ONAL, -- Need N
addi ti onal Spect runEm ssi on Addi ti onal Spect rumEm ssi on
}

- TAG NR- NS- PMAXLI ST- STOP
- ASNLSTCP

- OtherConfig
The | E OtherConfig contains configuration related to other configuration

OtherConfig information element

- ASNLSTART
- TAG OTHERCONFI G- START
Q herConfig ::= SEQUENCE {
del ayBudget ReportingConfig CHO CE{
rel ease NULL,
set up SEQUENCE{

del ayBudget Reporti ngProhi bit Ti mer ENUVERATED {s0O, sOdot4, sOdot8, sldot6, s3, s6, sl12, s30}
}
} OPTI ONAL
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O her Config-v1540 :: = SEQUENCE {

over heati ngAssi st anceConfi g Set upRel ease {Overheati ngAssi st anceConfi g} OPTI ONAL, -- Need M
}
Over heat i ngAssi stanceConfig ::= SEQUENCE {

over heat i ngl ndi cati onPr ohi bi t Ti mer ENUVERATED {s0, sOdot5, s1, s2, s5, s10, s20, s30,
s60, s90, s120, s300, s600, spare3, spare2, sparel}

- TAG OTHERCONFI G- STCP
- ASNLSTCP

OtherConfig field descriptions

delayBudgetReportingProhibitTimer
Prohibit timer for delay budget reporting. Value in seconds. Value sO means prohibit timer is set to 0 second, value sOdot4 means prohibit timer is set to 0.4 second, and so on.

overheatingAssistanceConfig
Configuration for the UE to report assistance information to inform the gNB about UE detected internal overheating.

overheatingIndicationProhibitTimer
Prohibit timer for overheating assistance information reporting. Value in seconds. Value sO means prohibit timer is set to 0 seconds, value sOdot5 means prohibit timer is set to
0.5 second, value s1 means prohibit timer is set to 1 second and so on.

- RRC-Transactionldentifier
The |E RRC-Transactionldentifier is used, together with the message type, for the identification of an RRC procedure (transaction).

RRC-Transactionldentifier information element

- ASNLSTART
- TAG RRC- TRANSACTI ONI DENTI FI ER- START

RRC- Tr ansactionldentifier ::= I NTEGER (0. .3)

- TAG RRC- TRANSACTI ONI DENTI FI ER- STCP
- ASNLSTOP

6.4 RRC multiplicity and type constraint values

— Multiplicity and type constraint definitions

- ASNLSTART
- TAG MULTI PLI CI TY- AND- TYPE- CONSTRAI NT- DEFI NI TI ONS- START

maxBandConb | NTEGER : :
maxCel | Bl ack | NTECER : :

536 -- Maxi mum nunber of DL band conbinati ons
Maxi mum nunmber of NR bl acklisted cell ranges in SIB3, SIB4

= 65
= 16
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maxCel | I nter

maxCel l I ntra

maxCel | MeasEUTRA

max EARFCN

max EUTRA- Cel | Bl ack

max EUTRA- NS- Prrax

maxMul ti Bands

max NARFCN

maxNR- NS- Prrax

maxNr of Servi ngCel | s

maxNr of Servi ngCel | s-1
maxNr of Aggr egat edCel | sPer Cel | G oup
maxNr of SCel | s

maxNr of Cel | Meas

maxNr of SS- Bl ocksToAver age

maxNr of CS| - RS- Resour cesToAver age
maxNr of DL- Al | ocat i ons
maxNr of SR- Confi gPer Cel | G oup

maxLCG I D
maxLC- 1 D
maxNr of TAGs
maxNr of TAGs- 1

maxNr of BWPs
maxNr of Conbl DC
maxNr of Synbol s- 1
maxNr of Sl ot s
maxNr of Sl ot s-1

maxNr of Physi cal Resour ceBl ocks
maxNr of Physi cal Resour ceBl ocks- 1
maxNr of Physi cal Resour ceBl ocksPl us1
maxNr of Cont r ol Resour ceSet s-1
maxCoReSet Dur at i on

maxNr of Sear chSpaces- 1

maxSFl - DCl - Payl oadSi ze

maxSFI - DCI - Payl oadSi ze- 1

max| NT- DCI - Payl oadSi ze

max| NT- DCl - Payl oadSi ze- 1

maxNr of Rat eMat chPat t er ns

maxNr of Rat eMat chPatt erns- 1

maxNr of Rat eMat chPat t er nsPer Gr oup

maxNr of CS| - Report Confi gurati ons
maxNr of CS| - Report Confi gurations-1

maxNr of CSI - Resour ceConfi gurati ons
maxNr of CS| - Resour ceConfi gurations-1

maxNr of AP- CSI - RS- Resour cesPer Set

| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :

| NTEGER : :

| NTEGER : :

| NTEGER : :

| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :

| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :

| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :
| NTEGER : :

| NTEGER : :
| NTEGER : :

| NTEGER : :
| NTEGER : :

| NTEGER : :

319 --

112 --
111 --

16

400 ETSI TS 138 331 V15.4.0 (2019-04)

Maxi mum nunber of inter-Freq cells listed in SIB4

Maxi mum nunber of intra-Freq cells listed in SIB3

Maxi mum nunber of cells in E-UTRAN

Maxi mum val ue of E-UTRA carrier frequency

Maxi mum nunber of E- UTRA- bl ackl i sted physical cell identity ranges in SIB5
Maxi mum nurmber of NS and P-Max val ues per band

Maxi mum nunber of additional frequency bands that a cell belongs to
Maxi mum val ue of NR carrier frequency

Maxi mum nunmber of NS and P-Max val ues per band

Max nunber of serving cells (SpCells + SCells)

Max nunber of serving cells (SpCell + SCells) per cell group

Max nunber of secondary serving cells per cell group

Maxi mum nurmber of entries in each of the cell lists in a neasurenent object
Max nunber for the (max) nunber of SS blocks to average to deternine cell
neasur enent

Max nunber for the (max) nunber of CSI-RS to average to determ ne cell
nmeasur enent

Maxi mum nunber of PDSCH tine donmi n resource allocations

Maxi mum nunber of SR configurations per cell group

Maxi mum val ue of LCG I D

Maxi mum val ue of Logical Channel 1D

Maxi mum nunber of Ti m ng Advance G oups

Maxi mum nunber of Tim ng Advance G oups mnus 1

Maxi mum nunber of BWPs per serving cell

Maxi mum nunber of reported MR-DC conbinations for |DC

Maxi mum i ndex identifying a synbol within a slot (14 synbols, indexed fromO..13)
Maxi mum nunmber of slots in a 10 ns period

Maxi mum nunmber of slots in a 10 ns period mnus 1

Maxi mum nunber of PRBs

Maxi mum nunber of PRBs minus 1

Maxi mum nunmber of PRBs plus 1

Max nunber of CoReSets configurable on a serving cell mnus 1

Max nunber of OFDM synbols in a control resource set

Max nunber of Search Spaces mnus 1

Max nunber payl oad of a DCl scranbl ed with SFI-RNTI

Max nunber payl oad of a DCl scranbled with SFI-RNTI mnus 1

Max nunber payl oad of a DCl scranbl ed with | NT-RNTI

Max nunber payl oad of a DCl scranbled with INT-RNTI mnus 1

Max nunber of rate matching patterns that may be confi gured

Max nunber of rate matching patterns that may be configured mnus 1
Max nunber of rate nmatching patterns that may be configured in one group

Maxi mum nunber of report configurations
Maxi mum nunber of report configurations mnus 1

Maxi mum nunber of resource configurations
Maxi mum nunber of resource configurations mnus 1
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maxNr OF CS| - Aperi odi cTri ggers | NTEGER ::= 128 -- Maxi mum nunber of triggers for aperiodic CSlI reporting

maxNr of Report Confi gPer Aperi odi cTrigger |NTEGER ::= 16 -- Maxi mum nunber of report configurations per trigger state for aperiodic reporting
maxNr of NZP- CS| - RS- Resour ces I NTECER ::= 192 -- Maxi mum nunber of Non-Zero- Power (NZP) CSI-RS resources

maxNr of NZP- CS| - RS- Resour ces- 1 I NTECER ::= 191 -- Maxi mum nunber of Non-Zero- Power (NZP) CSI-RS resources mnus 1

maxNr of NZP- CS| - RS- Resour cesPer Set I NTECER ::= 64 -- Maxi mum nunber of NZP CSl|- RS resources per resource set

maxNr of NZP- CS| - RS- Resour ceSet s I NTECER ::= 64 -- Maxi mum nunber of NZP CSl-RS resources per cell

maxNr of NZP- CS| - RS- Resour ceSet s- 1 I NTECER ::= 63 -- Maxi mum nunber of NZP CSI-RS resources per cell mnus 1

maxNr of NZP- CS| - RS- Resour ceSet sPer Config | NTEGER :: = 16 -- Maxi mum nunber of resource sets per resource configuration

maxNr of NZP- CS| - RS- Resour cesPer Confi g I NTECER ::= 128 -- Maxi mum nunber of resources per resource configuration

maxNr of ZP- CSI - RS- Resour ces I NTEGER ::= 32 -- Maxi mum nunber of Zero-Power (NZP) CSI-RS resources

maxNr of ZP- CS| - RS- Resour ces- 1 I NTEGER ::= 31 -- Maxi mum nunber of Zero-Power (NZP) CSI-RS resources mnus 1

maxNr of ZP- CS| - RS- Resour ceSet s- 1 I NTEGER ::= 15

maxNr of ZP- CS| - RS- Resour cesPer Set I NTEGER ::= 16

maxNr of ZP- CS| - RS- Resour ceSet s I NTEGER ::= 16

maxNr of CS| - | M Resour ces I NTECER ::= 32 -- Maxi mum nunber of CSl-1Mresources. See CSl|-|M ResourceMax in 38.214.
maxNr of CSl - | M Resour ces- 1 I NTECER ::= 31 -- Maxi mum nunber of CSl-1Mresources mnus 1. See CSl|-|M ResourceMax in 38.214.
maxNr of CSI - | M Resour cesPer Set I NTEGER ::= 8 -- Maxi mum nunber of CSI-1Mresources per set. See CSl-| M ResourcePer Set Max i n 38.214
maxNr of CSI - | M Resour ceSet s I NTECER ::= 64 -- Maxi mum nunber of NZP CSl-IMresources per cell

maxNr of CSl - | M Resour ceSet s- 1 I NTECER ::= 63 -- Maxi mum nunber of NZP CSl -1 M resources per cell mnus 1

maxNr of CS| - | M Resour ceSet sPer Confi g I NTECER ::= 16 -- Maxi mum nunber of CSI |Mresource sets per resource configuration

maxNr of CS| - SSB- Resour cePer Set I NTEGER ::= 64 -- Maxi mum nunber of SSB resources in a resource set

maxNr of CS| - SSB- Resour ceSet s I NTEGER :: = 64 -- Maxi mum nunber of CSI SSB resource sets per cell

maxNr of CS| - SSB- Resour ceSet s- 1 I NTEGER ::= 63 -- Maxi mum nunber of CSI SSB resource sets per cell mnus 1

maxNr of CS| - SSB- Resour ceSet sPer Confi g INTECER ::=1 -- Maxi mum nunber of CSI SSB resource sets per resource configuration

maxNr of Fai | ur eDet ecti onResour ces I NTEGER ::= 10 -- Maxi mum nunber of failure detection resources

maxNr of Fai | ur eDet ecti onResour ces- 1 INTEGER ::= 9 -- Maxi mum nunber of failure detection resources mnus 1

maxNr of Obj ect | d I NTEGER ::= 64 -- Maxi mum nunber of neasurenent objects

maxNr of PageRec I NTEGER ::= 32 -- Maxi mum nunber of page records

maxNr of PCl - Ranges I NTECER ::= 8 -- Maxi mum nunmber of PCl ranges

max PLIWN I NTECER ::= 12 -- Maxi mum nunber of PLMN\s broadcast and reported by UE at establisghnent
maxNr of CS| - RS- Resour cesRRM I NTEGER ::= 96 -- Maxi mum nunber of CS|-RS resources for an RRM neasurenent obj ect

maxNr of CS| - RS- Resour cesRRM 1 I NTEGER ::= 95 -- Maxi mum nunber of CSI-RS resources for an RRM neasurenent object mnus 1
maxNr of Meas| d I NTECER :: = 64 -- Maxi mum nunber of configured nmeasurenents

maxNr of QuantityConfig I NTEGER ::= 2 -- Maxi mum nunber of quantity configurations

maxNr of CS| - RS- Cel | sSRRM | NTEGER ::= 96 -- Maxi mum nunber of FFS

maxNr of SRS- Resour ceSet s I NTEGER ::= 16 -- Maxi mum nunber of SRS resource sets in a BWP.

maxNr of SRS- Resour ceSet s- 1 I NTEGER ::= 15 -- Maxi mum nunber of SRS resource sets in a BWP mnus 1.

maxNr of SRS- Resour ces I NTECER ::= 64 -- Maxi mum nunber of SRS resources.

maxNr of SRS- Resour ces- 1 I NTECER ::= 63 -- Maxi mum nunber of SRS resources in an SRS resource set mnus 1.

maxNr of SRS- Resour cesPer Set I NTEGER ::= 16 -- Maxi mum nunber of SRS resources in an SRS resource set

maxNr of SRS- Tri gger St at es- 1 I NTECER ::= 3 -- Maxi mum nunber of SRS trigger states minus 1, i.e., the largest code point.
maxNr of SRS- Tri gger St at es- 2 I NTECER ::= 2 -- Maxi mum nunber of SRS trigger states mnus 2.

maxRAT- Capabi | i t yCont ai ner s I NTECER ::= 8 -- Maxi mum nunber of interworking RAT containers (incl NR and MRDC)

maxSi mul t aneousBands I NTEGER ::= 32 -- Maxi mum nunber of sinultaneously aggregated bands

maxNr of Sl ot For mat Conbi nat i onsPer Set I NTECER ::= 512 -- Maxi mum nunber of Slot Format Conbinations in a SF-Set.
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maxNr of Sl ot For mat Conbi nat i onsPer Set - 1 I NTEGER ::= 511 -- Maxi mum nunber of Slot Format Conbinations in a SF-Set mnus 1.
maxNr of PUCCH- Resour ces I NTECER ::= 128

maxNr of PUCCH- Resour ces- 1 I NTECER ::= 127

maxNr of PUCCH- Resour ceSet s I NTECER ::= 4 -- Maxi mum nunmber of PUCCH Resource Sets

maxNr of PUCCH Resour ceSet s- 1 I NTECER ::= 3 -- Maxi mum nunber of PUCCH Resource Sets minus 1.

maxNr of PUCCH- Resour cesPer Set I NTECER ::= 32 -- Maxi mum nunber of PUCCH Resources per PUCCH Resour CceSet

maxNr of PUCCH- PO- Per Set I NTECER ::= 8 -- Maxi mum nunber of PO-pucch present in a pO-pucch set

maxNr of PUCCH- Pat hl ossRef er enceRSs I NTECER ::= 4 -- Maxi mum nunber of RSs used as pathloss reference for PUCCH power control.
maxNr of PUCCH- Pat hl ossRef er enceRSs- 1 I NTECER ::= 3 -- Maxi mum nunber of RSs used as pathloss reference for PUCCH power control mnus 1.
maxNr of PO- PUSCH- Al phaSet s I NTECER ::= 30 -- Maxi mum nunber of PO-pusch-al pha-sets (see 38,213, clause 7.1)
maxNr of PO- PUSCH Al phaSet s- 1 I NTECER ::= 29 -- Maxi mum nunber of PO-pusch-al pha-sets mnus 1 (see 38,213, clause 7.1)
maxNr of PUSCH- Pat hl ossRef er enceRSs INTEGER ::= 4 -- Maxi mum nunber of RSs used as pathloss reference for PUSCH power control.
maxNr of PUSCH- Pat hl ossRef er enceRSs- 1 I NTECER ::= 3 -- Maxi mum nunber of RSs used as pathl oss reference for PUSCH power control mnus 1.
maxNr of NAI CS-Entri es I NTECER ::= 8 -- Maxi mum nunber of supported NAICS capability set

maxBands I NTECER ::= 1024 -- Maxi mum nunber of supported bands in UE capability.

maxBands MRDC I NTEGER ::= 1280

maxBands EUTRA I NTEGER :: = 256

maxCel | Report I NTEGER ::= 8

max DRB I NTECER ::= 29 -- Maxi mum nunber of DRBs (that can be added in DRB- ToAddMbdLlI st).
maxFr eq I NTECER ::= 8 -- Max nunber of frequencies.

maxFr eql DC- MRDC I NTECER ::= 32 -- Maxi mum nunber of candi date NR frequencies for MR-DC | DC indication
maxNr of CS| - RS I NTECER ::= 64

maxNr of Candi dat eBeans I NTEGER ::= 16 -- Max nunber of PRACH ResourceDedi catedBFR that in BFR config.

maxNr of PCl sPer SMIC I NTEGER ::= 64 -- Maxi mun nunber of PCls per SMIC

maxNr of QFl s I NTECER :: = 64

maxNr OF Semi Per si st ent PUSCH- Tri gger s I NTEGER ::= 64 -- Maxi mum nunber of triggers for sem persistent reporting on PUSCH
maxNr of SR- Resour ces I NTEGER ::= 8 -- Maxi mum nunber of SR resources per BWP in a cell.

maxNr of Sl ot For mat sPer Conbi nati on I NTEGER :: = 256

maxNr of Spat i al Rel ati onl nf os I NTEGER ::= 8

maxNr of | ndexesToRepor t I NTECER ::= 32

maxNr of | ndexesToReport 2 I NTECER ::= 64

maxNr of SSBs I NTEGER ::= 64 -- Maxi mum nunber of SSB resources in a resource set.

maxNr of SSBs- 1 I NTEGER ::= 63 -- Maxi mum nunber of SSB resources in a resource set mnus 1.
maxNr of S- NSSAl I NTECER ::= 8 -- Maxi mum nunber of S-NSSAl.

maxNr of TCl - St at es PDCCH I NTEGER ::= 64

maxNr of TCl - St at es | NTEGER ::= 128 -- Maxi mum nunber of TCl states.

maxNr of TCl - St at es- 1 I NTECER ::= 127 -- Maxi mum nunber of TCl states mnus 1.

maxNr of UL- Al | ocat i ons I NTEGER ::= 16 -- Maxi mum nunber of PUSCH tine domain resource allocations.

max QFl I NTEGER ::= 63

maxRA- CSI RS- Resour ces I NTECER ::= 96

maxRA- Cccasi onsPer CSI RS I NTECER ::= 64 -- Maxi mum nunber of RA occasions for one CSI-RS

maxRA- Cccasi ons- 1 I NTECER ::= 511 -- Maxi mum nunber of RA occasions in the system

max RA- SSB- Resour ces I NTECER :: = 64

max SCSs INTEGER ::= 5

maxSecondar yCel | G oups I NTEGER ::= 3

maxNr of Ser vi ngCel | SEUTRA I NTEGER ::= 32

maxMBSFN- Al | ocat i ons I NTEGER ::= 8

maxNr of Mul t i Bands I NTEGER ::= 8

maxCel | SFTD I NTECER ::= 3 -- Maxi mum nunber of cells for SFTD reporting

maxReport Confi gl d I NTECER ::= 64

maxNr of Codebooks I NTECER ::= 16 -- Maxi mum nunber of codebooks suppoted by the UE

maxNr of CSI - RS- Resour ces INTEGER ::= 7 -- Maxi mum nunber of codebook resources supported by the UE
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maxNr of SRI - PUSCH- Mappi ngs I NTECER ::= 16

maxNr of SRI - PUSCH- Mappi ngs- 1 I NTECER ::= 15

maxSl B I NTECER: : = 32 -- Maxi mum nunber of Sl Bs

maxSl B- 1 I NTEGER: : = 31

maxSl - Message I NTECER: : = 32 -- Maxi mum nunber of SI nessages

maxPO- per PF I NTECER ::= 4 -- Maxi mum nunber of pagi ng occasi on per paging franme

maxAccessCat - 1 I NTEGER ::= 63 -- Maxi mum nunber of Acccess Categories mnus 1

maxBar ri ngl nf oSet I NTECER ::= 8 -- Maxi mum nunber of Acccess Categories

maxCel | EUTRA I NTECER ::= 8 -- Maxi mum nunber of E-UTRA cells in SIB |ist

maxEUTRA- Carri er I NTEGER ::= 8 -- Maxi mum nunber of E-UTRA carriers in SIB |ist

maxPLMNI dentities I NTEGER ::= 8 -- Maxi mum nunber of PLWMN identites in RAN area configurations
maxDownl i nkFeat ur eSet s I NTECER ::= 1024 -- (for NR DL) Total number of FeatureSets (size of the pool)

maxUpl i nkFeat ur eSet s | NTEGER ::= 1024 -- (for NR UL) Total nunber of FeatureSets (size of the pool)
maxXEUTRA- DL- Feat ur eSet s | NTEGER ::= 256 -- (for E-UTRA) Total nunber of FeatureSets (size of the pool)

max EUTRA- UL- Feat ur eSet s I NTECER ::= 256 -- (for E-UTRA) Total number of FeatureSets (size of the pool)

maxFeat ur eSet sPer Band I NTECER ::= 128 -- (for NR) The number of feature sets associated with one band.
maxPer CC- Feat ureSet s I NTECER ::= 1024 -- (for NR) Total number of CC-specific FeatureSets (size of the pool)
maxFeat ur eSet Conbi nati ons | NTEGER ::= 1024 -- (for MRDC NR)Total nunber of Feature set conbinations (size of the pool)
max| nt er RAT- RSTD- Fr eq I NTECER ::= 3

-- TAG MULTI PLI CI TY- AND- TYPE- CONSTRAI NT- DEFI NI TI ONS- STCP
-- ASNISTCOP

End of NR-RRC-Definitions
-- ASNLSTART
END

-- ASNISTOP

6.5 Short Message

Short Messages can be transmitted on PDCCH using P-RNTI with or without associated Paging message using Short Message field in DCI format 1 0 (see TS 38.212 [17],
clause 7.3.1.2.1).

Table 6.5-1 defines Short Messages. Bit 1 is the most significant bit.
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Table 6.5-1: Short Messages

Bit Short Message
1 systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7 and SIB8.
2 etwsAndCmasindication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.
3-8

Not used in this release of the specification, and shall be ignored by UE if received.
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7 Variables and constants
7.1 Timers

7.1.1  Timers (Informative)
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Timer Start Stop At expiry

T300 Upon transmission of Upon reception of RRCSetup or | Perform the actions as specified
RRCSetupRequest. RRCReject message, cell re- in 5.3.3.7.

selection and upon abortion of
connection establishment by
upper layers.

T301 Upon transmission of Upon reception of Go to RRC_IDLE
RRCReestabilshmentRe | RRCReestablishment or
quest RRCSetupmessage as well as

when the selected cell becomes
unsuitable

T302 Upon reception of Upon entering Inform upper layers about
RRCReject while RRC_CONNECTED, upon cell barring alleviation as specified in
performing RRC re-selection and upon reception | 5.3.14.4
connection establishment | of RRCReject message.
or resume, upon
reception of RRCRelease
with waitTime.

T304 Upon reception of Upon successful completion of For T304 of MCG, in case of the
RRCReconfiguration random access on the handover from NR or intra-NR
message including corresponding SpCell handover, initiate the RRC re-
reconfigurationWithSync For T304 of SCG, upon SCG establishment procedure; In

release case of handover to NR, perform
the actions defined in the
specifications applicable for the
source RAT.
For T304 of SCG, inform
network about the
reconfiguration with sync failure
by initiating the SCG failure
information procedure as
specified in 5.7.3.

T310 Upon detecting physical Upon receiving N311 If the T310 is kept in MCG: If
layer problems for the consecutive in-sync indications security is not activated: go to
SpCell i.e. upon receiving | from lower layers for the SpCell, | RRC_IDLE else: initiate the
N310 consecutive out-of- | upon receiving connection re-establishment
sync indications from RRCReconfiguration with procedure.
lower layers. reconfigurationWithSync for that | If the T310 is kept in SCG,

cell group, and upon initiating Inform E-UTRAN/NR about the
the connection re-establishment | SCG radio link failure by
procedure. initiating the SCG failure

Upon SCG release, if the T310 information procedure as

is kept in SCG. specified in 5.7.3.
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Timer Start Stop At expiry

T311 Upon initiating the RRC Upon selection of a suitable NR Enter RRC_IDLE
connection re- cell or a cell using another RAT.
establishment procedure

T319 Upon transmission of Upon reception of RRCResume, | Perform the actions as specified
RRCResumeRequest or RRCSetup, RRCRelease, in 5.3.13.5.
RRCResumeRequestl. RRCRelease with

suspendConfig or RRCReject
message, cell re-selection and
upon abortion of connection

establishment by upper layers.

T320 Upon reception of t320 or | Upon entering Discard the cell reselection
upon cell (re)selectionto | RRC_CONNECTED, upon priority information provided by
NR from another RAT reception of RRCRelease, when | dedicated signalling.
with validity time PLMN selection is performed on
configured for dedicated request by NAS, or upon cell
priorities (in which case (re)selection to another RAT (in
the remaining validity which case the timer is carried
time is applied). on to the other RAT).

T321 Upon receiving Upon acquiring the information Initiate the measurement
measConfig including a needed to set all fields of cgi- reporting procedure, stop
reportConfig with the info, upon receiving measConfig | performing the related
purpose set to reportCGI | that includes removal of the measurements and remove the

reportConfig with the purpose corresponding measld.
set to reportCGIl and upon

detecting that a cell is not

broadcasting SIB1.

T325 Upon reception of Stop deprioritisation of all
RRCRelease message frequencies or NR signalled by
with deprioritisationTimer. RRCRelease.

T342 Upon transmitting Upon initiating the connection No action.
UEAssistancelnformation | re-establishment/resume
message with procedures, and upon receiving
DelayBudgetReport. delayBudgetReportingConfig set

to release.

T345 Upon transmitting Upon initiating the connection No action.
UEAssistancelnformation | re-establishment procedure and
message with upon initiating the connection
overheatingAssistance resumption procedure

T380 Upon reception of t380 in | Upon reception of RRCResume, | Perform the actions as specified
RRCRelease. RRCSetup or RRCRelease. in 5.3.13.
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Timer Start Stop At expiry
T390 When access attempt is Upon cell (re)selection, upon Perform the actions as specified
barred at access barring entering RRC_CONNECTED, in 5.3.14.4.
check for an Access upon reception of
Category. The UE shall RRCReconfiguration including
maintain one instance of | reconfigurationWithSync, upon
this timer per Access change of PCell while in
Category. RRC_CONNECTED, upon
reception of
MobilityFromNRCommand, or
upon reception of RRCRelease.
7.1.2  Timer handling

When the UE applies zero value for atimer, the timer shall be started and immediately expire unless explicitly stated otherwise.

7.2

Counters

Counter

Reset

Incremented

When reaching max value

N310

Upon reception of "in-
sync" indication from
lower layers;

upon receiving
RRCReconfiguration with
reconfigurationWithSync
for that cell group;

upon initiating the
connection re-
establishment procedure.

Upon reception of "out-of-sync"
from lower layer while the timer
T310 is stopped.

Start timer T310

N311

Upon reception of "out-
of-sync" indication from
lower layers;

upon receiving
RRCReconfiguration with
reconfigurationWithSync
for that cell group;

upon initiating the
connection re-
establishment procedure.

Upon reception of the "in-sync"
from lower layer while the timer
T310 is running.

Stop the timer T310.
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7.3 Constants

Constant Usage
N310 Maximum number of consecutive "out-of-sync" indications for the SpCell received from
lower layers
N311 Maximum number of consecutive "in-sync" indications for the SpCell received from lower
layers

7.4 UE variables

NOTE: Tofacilitate the specification of the UE behavioural requirements, UE variables are represented using ASN.1. Unless explicitly specified otherwise, it is however
up to UE implementation how to store the variables. The optionality of the IEsin ASN.1 is used only to indicate that the values may not always be available.

— NR-UE-Variables

This ASN.1 segment isthe start of the NR UE variable definitions.

- ASNLSTART
- NR- UE- VARI ABLES- START

NR- UE- Var i abl es DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

| MPORTS
Cellldentity,
EUTRA- PhysCel | 1 d,
Measl d,
Meas| dToAddModLi st ,
Meas(bj ect ToAddModLi st ,
PhysCel I 1d,
RNTI - Val ue,
Report Confi gToAddModLi st ,
RSRP- Range,
QuantityConfig,
maxNr of Cel | Meas,
maxNr of Measl| d

FROM NR- RRC- Defi ni ti ons;

- NR- UE- VARI ABLES- STOP
- ASNLSTCP

- VarPendingRNA-Update

The UE variable VarPendingRNA-Update indicates whether there is a pending RNA update procedure or not. The setting of this BOOLEAN variable to TRUE means that there
isapending RNA Update procedure.

ETSI



3GPP TS 38.331 version 15.4.0 Release 15

-- ASNLISTART
- - TAG VAR- PENDI NG- RNA- UPDATE- START

Var Pendi ngRNA- Update :: =
pendi ngRNA- Updat e
}

-- TAG VAR- PENDI NG- RNA- UPDATE- STOP
-- ASNLISTOP

- VarMeasConfig

VarPendingRNA-Update UE variable

SEQUENCE {
BOOLEAN

410

OPTI ONAL

ETSI TS 138 331 V15.4.0 (2019-04)

The UE variable VarMeasConfig includes the accumulated configuration of the measurements to be performed by the UE, covering intra-frequency, inter-frequency and inter-

RAT mobility related measurements.

-- ASNLISTART
-- TAG VAR- MEAS- CONFI G- START

VarMeasConfig UE variable

Var MeasConfig ::= SEQUENCE {

-- Measurenent identities
nmeas| dLi st

-- Measurenent objects
measbj ect Li st

-- Reporting configurations
report ConfiglLi st

-- Other paraneters
quantityConfig

s- Measur eConfi g

ssb- RSRP
csi - RSRP

}

-- TAG VAR- MEAS- CONFI G- STOP
-- ASNISTOP

- VarMeasReportList

The UE variable VarMeasReportList includes information about the measurements for which the triggering conditions have been met.

-- ASNLISTART

Meas| dToAddModLi st
Measbj ect ToAddModLi st
Repor t Conf i gToAddMbdLi st
QuantityConfig

CHO CE {

RSRP- Range,
RSRP- Range

VarMeasReportList UE variable
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- TAG VAR- MEAS- REPORT- START

Var MeasReportList ::= SEQUENCE (SI ZE (1..maxNrof Measld)) OF Var MeasReport
Var MeasReport ::= SEQUENCE {
Li st of measurenent that have been triggered
nmeasl d Measl d,
cel | sTri gger edLi st Cel | sTri gger edLi st OPTIl ONAL,
nunmber O Repor t sSent | NTEGER
}
Cel | sTriggeredList ::= SEQUENCE (SI ZE (1..maxNrof Cel | Meas)) OF CHO CE {
physCel | | d PhysCel I 1 d,
physCel | | dEUTRA EUTRA- PhysCel I 1 d

}

- TAG VAR- MEAS- REPORT- STOP
- ASNLSTOP
- VarResumeMAC-Input
The UE variable VarResumeMAC-I nput specifies the input used to generate the resumeMAC-I during RRC Connection Resume procedure.

VarResumeMAC-Input variable

- ASNLSTART
- TAG VAR- RESUMVENVACI NPUT- START
Var ResumeMAC- I nput  :: = SEQUENCE {
sour cePhysCel | I d PhysCel I 1 d,
targetCel |l I dentity Cellldentity,
sour ce- c- RNTI RNTI - Val ue

- TAG VAR- RESUMEVACI NPUT- STCP
- ASNLSTCP

ETSI TS 138 331 V15.4.0 (2019-04)

VarResumeMAC-Input field descriptions

targetCellldentity

An input variable used to calculate the resumeMAC-I. Set to the cellldentity of the first PLMN-Identity included in the PLMN-IdentitylnfoList broadcasted in SIB1 of the target cell

i.e. the cell the UE is trying to resume.

source-c-RNTI
Set to C-RNTI that the UE had in the PCell it was connected to prior to suspension of the RRC connection.

sourcePhyscCellld
Set to the physical cell identity of the PCell the UE was connected to prior to suspension of the RRC connection.
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- VarShortMAC-Input
The UE variable Var ShortMAC-Input specifies the input used to generate the shortMAC-1 during RRC Connection Reestablishment procedure.

VarShortMAC-Input variable

- ASNLSTART
- TAG VAR- SHORTMVACI NPUT- START
Var Shor t MAC- | nput = SEQUENCE {
sour cePhysCel | I d PhysCel I 1 d,
targetCel |l I dentity Cellldentity,
sour ce- c- RNTI RNTI - Val ue
}

- TAG VAR- SHORTMACI NPUT- STCP
- ASNLSTOP

VarShortMAC-Input field descriptions

targetCellldentity
An input variable used to calculate the shortMAC-I. Set to the cellldentity of the first PLMN-Identity in the PLMN-IdentitylnfoList broadcasted in SIB1 of the target cell i.e. the cell
the UE is trying to reestablish the connection.

source-c-RNTI
Set to C-RNTI that the UE had in the PCell it was connected to prior to the reestablishment.

sourcePhyscCellld
Set to the physical cell identity of the PCell the UE was connected to prior to the RRC connection.

- End of NR-UE-Variables
- ASNLISTART
END

- ASNLSTCP
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8 Protocol data unit abstract syntax

8.1 General

The RRC PDU contents in clause 6 and clause 10 are described using abstract syntax notation one (ASN.1) as specified
inITU-T Rec. X.680 [6] and X.681 [7]. Transfer syntax for RRC PDUs is derived from their ASN.1 definitions by use
of Packed Encoding Rules, unaligned as specified in ITU-T Rec. X.691 [8].

The following encoding rules apply in addition to what has been specified in X.691:

- When abit string value is placed in a bit-field as specified in 15.6 to 15.11 in X.691, the leading bit of the bit
string value shall be placed in the leading bit of the bit-field, and the trailing bit of the bit string value shall be
placed in the trailing bit of the bit-field;

NOTE: Theterms'leading bit' and ‘trailing bit' are defined in ITU-T Rec. X.680. When using the 'bstring'
notation, the leading bit of the bit string value is on the left, and the trailing bit of the bit string valueis on
theright.

- When decoding types constrained with the ASN.1 Contents Constraint ("CONTAINING"), automatic decoding
of the contained type should not be performed because errors in the decoding of the contained type should not
cause the decoding of the entire RRC message PDU to fail. It is recommended that the decoder first decodes the
outer PDU type that contains the OCTET STRING or BIT STRING with the Contents Constraint, and then
decodes the contained type that is nested within the OCTET STRING or BIT STRING as a separate step;

- When decoding 8) RRC message PDUSs, b) BIT STRING constrained with a Contents Constraint, or c) OCTET
STRING constrained with a Contents Constraint, PER decoders are required to never report an error if there are
extraneous zero or non-zero hits at the end of the encoded RRC message PDU, BIT STRING or OCTET
STRING.

8.2 Structure of encoded RRC messages

An RRC PDU, which isthe hit string that is exchanged between peer entities/across the radio interface contains the
basic production as defined in X.691.

RRC PDUs shall be mapped to and from PDCP SDUs (in case of DCCH) or RLC SDUs (in case of PCCH, BCCH or
CCCH) upon transmission and reception as follows:

- when delivering an RRC PDU as an PDCP SDU to the PDCP layer for transmission, the first bit of the RRC
PDU shall be represented as the first bit in the PDCP SDU and onwards; and

- when delivering an RRC PDU as an RLC SDU to the RLC layer for transmission, the first bit of the RRC PDU
shall be represented as the first bit in the RLC SDU and onwards; and

- upon reception of an PDCP SDU from the PDCP layer, the first bit of the PDCP SDU shall represent the first bit
of the RRC PDU and onwards; and

- upon reception of an RLC SDU from the RLC layer, the first bit of the RLC SDU shall represent the first bit of
the RRC PDU and onwards.

8.3 Basic production

The 'basic production’ is obtained by applying UNALIGNED PER to the abstract syntax value (the ASN.1 description)
as specified in X.691. It always contains a multiple of 8 bits.

8.4 Extension

The following rules apply with respect to the use of protocol extensions:

- A transmitter compliant with this version of the specification shall, unless explicitly indicated otherwise on a
PDU type basis, set the extension part empty. Transmitters compliant with alater version may send non-empty
extensions,
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- A transmitter compliant with this version of the specification shall set spare bitsto zero.

8.5 Padding

If the encoded RRC message does not fill atransport block, the RRC layer shall add padding bits. This appliesto PCCH
and BCCH.

Padding bits shall be set to 0 and the number of padding bitsis a multiple of 8.

RRC- ASN.1 RRC message Extension
v

ASN.1 encoder

Basic production (dwaysa multiple of 8 bits)

v

RRC padding

RRC level
padding

RRC- PDU Basic production Jﬂmmmmmmmmmu

Figure 8.5-1: RRC level padding

9 Specified and default radio configurations

Specified and default configurations are configurations of which the details are specified in the standard. Specified
configurations are fixed while default configurations can be modified using dedicated signalling. The default value for
the parameters not listed in following subclauses shall be set such as the corresponding features are not configured, i.e.
release or false unless explicitly stated otherwise.

NOTE: The UE appliesthe default values specified in the field description of ASN.1 parameters only when the

parent |E is present. Hence, the UE does not apply all default valuesin field descriptions when it applies
the "default radio configuration” in accordance with this clause.

9.1 Specified configurations

9.1.1 Logical channel configurations

9.1.1.1 BCCH configuration
Parameters
Name Value Semantics description Ver
SDAP configuration Not used
PDCP configuration Not used
RLC configuration ™
Logical channel configuration Not used

NOTE: RRC will perform padding, if required due to the granularity of the TF signalling, as defined in 8.5.
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9.1.1.2 CCCH configuration
Parameters
Name Value Semantics description Ver
SDAP configuration Not used
PDCP configuration Not used
RLC configuration ™
Logical channel configuration
>priority 1 Highest priority
>prioritisedBitRate infinity
>pucketSizeDuration ms1000
>logicalChannelGroup 0
9.1.13 PCCH configuration
Parameters
Name Value Semantics description Ver
SDAP configuration Not used
PDCP configuration Not used
RLC configuration ™
Logical channel configuration Not used

NOTE: RRC will perform padding, if required due to the granularity of the TF signalling, as defined in 8.5.
9.1.2 Void

9.2 Default radio configurations

The following clauses only list default values for REL-15 parametersincluded in protocol version v15.3.0. For al fields
introduced in a later protocol version, the default value is "released” or "false” unless explicitly specified otherwise. If
UE isto apply default configuration while it is configured with some critically extended fields, the UE shall apply the
original version of those fields with only default values.

NOTE 1: Ingeneral, the signalling should preferably support a"release” option for fields introduced after v15.3.0.
The "value not applicable” should be used restrictively, mainly limited to for fields which valueis
relevant only if another field is set to avalue other than its default.

NOTE 2: For parametersin ServingCellConfig, the default val ues are specified in the corresponding specification.

9.2.1 Default SRB configurations

Parameters
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Name Value Semantics Ver
description
SRBL [ SRB2 | SRB3
PDCP-Config
>t-Reordering infinity
RLC-Config CHOICE Am
ul-RLC-Config
>sn-FieldLength sizel2
>t-PollIRetransmit ms45
>pollPDU infinity
>pollByte infinity
>maxRetxThreshold t8
dI-RLC-Config
>sn-FieldLength sizel2
>t-Reassembly ms35
>t-StatusProhibit ms0
logicalChannelldentity 1 [ 2 | 3
LogicalChannelConfig
>priority 1 [3 1
>prioritisedBitRate infinity
>logicalChannelGroup 0

9.2.2 Default MAC Cell Group configuration

Parameters
Name Value Semantics description Ver

MAC Cell Group configuration

bsr-Config

>periodicBSR-Timer sf10

>retxBSR-Timer sf80

phr-Config

>phr-PeriodicTimer sf10

>phr-ProhibitTimer sf10

>phr-Tx-PowerFactorChange dB1

9.2.3 Default values timers and constants

Parameters
Name Value Semantics description Ver
t310 ms1000
n310 nl
t311 ms30000
n311 nl

10 Generic error handling
10.1 General

The generic error handling defined in the subsequent sub-clauses applies unless explicitly specified otherwise e.g.
within the procedure specific error handling.

The UE shall consider avalue as not comprehended when it is set:
- to an extended value that is not defined in the version of the transfer syntax supported by the UE;

- toagpare or reserved value unless the specification defines specific behaviour that the UE shall apply upon
receiving the concerned spare/reserved value.

The UE shall consider afield as not comprehended when it is defined:
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- asspareor reserved unless the specification defines specific behaviour that the UE shall apply upon receiving the
concerned spare/reserved field.

10.2  ASN.1 violation or encoding error
The UE shall:
1> when receiving an RRC message on the [BCCH] for which the abstract syntax isinvalid [6]:
2> ignore the message.

NOTE: Thisclause appliesin case one or morefieldsis set to avalue, other than a spare, reserved or extended
value, not defined in this version of the transfer syntax. E.g. in the case the UE receives value 12 for a
field defined as INTEGER (1..11). In cases like this, it may not be possible to reliably detect which field
isin the error hence the error handling is at the message level.

10.3  Field set to a not comprehended value
The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes afield that has a value that the UE does not comprehend:
2> if adefault valueis defined for thisfield:
3> treat the message while using the default value defined for this field;
2> elseif the concerned field is optional:

3> treat the message asif the field were absent and in accordance with the need code for absence of the
concerned field;

2> else

3> treat the message asiif the field were absent and in accordance with sub-clause 10.4.

10.4  Mandatory field missing
The UE shall:

1> if the message includes a field that is mandatory to include in the message (e.g. because conditions for
mandatory presence are fulfilled) and that field is absent or treated as absent:

2> if the RRC message was received on DCCH or CCCH:
3> ignore the message;
2> else
3> if the field concerns a (sub-field of) an entry of alist (i.e. a SEQUENCE OF):
4> treat the list asif the entry including the missing or not comprehended field was not present;

3> elseif the field concerns a sub-field of another field, referred to as the 'parent’ field i.e. the field that is one
nesting level up compared to the erroneous field:

4> consider the 'parent’ field to be set to a not comprehended val ue;

4> apply the generic error handling to the subsequent 'parent' field(s), until reaching the top nesting level
i.e. the message level;

3> else (field at message level):
4> ignore the message.

NOTE 1: The error handling defined in these sub-clauses implies that the UE ignores a message with the message
type or version set to a not comprehended value.
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NOTE 2: The nested error handling for messages received on logical channels other than DCCH and CCCH applies
for errorsin extensions also, even for errors that can be regarded as invalid network operation e.g. the
network not observing conditional presence.

The following ASN.1 further clarifies the levels applicable in case of nested error handling for errorsin extension
fields.

- [ exanpl e/ ASNLSTART

- Exanple with extension addition group

Item nfoList ::= SEQUENCE (SI ZE (1..max)) OFltem nfo

Itemnfo ::= SEQUENCE {
item dentity I NTEGER (1. . nex),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need N
L[ .
field3-r9 Fi el d3-r9 OPTI ONAL, -- Cond Condl
field4-r9 Fi el d4-r9 OPTI ONAL -- Need N
11

}

- Exanple with traditional non-critical extension (enpty sequence)

Br oadcast | nf oBl ockl :: = SEQUENCE {
item dentity I NTEGER (1. . nex),
fieldl Fi el d1,
field2 Fi el d2 OPTI ONAL, -- Need N
nonCriti cal Ext ensi on Br oadcast | nf oBl ock1-v940- | Es OPTI ONAL

}

Br oadcast | nf oBl ock1-v940-1 Es: : = SEQUENCE {
field3-r9 Fi el d3-r9 OPTI ONAL, -- Cond Condl
field4-r9 Fi el d4-r9 OPTI ONAL, -- Need N
nonCriti cal Ext ensi on SEQUENCE {} OPTIl ONAL -- Need S

}

- ASNLSTOP

The UE shall, apply the following principles regarding the levels applicable in case of nested error handling:

- an extension additon group is not regarded as alevel on itsown. E.g. in the ASN.1 extract in the previous, aerror
regarding the conditionality of field3 would result in the entire itemlnfo entry to be ignored (rather than just the
extension addition group containing field3 and field4);

- atraditional nonCritical Extension is not regarded as alevel onits own. E.g. inthe ASN.1 extract in the previous,
an error regarding the conditionality of field3 would result in the entire Broadcastl nfoBlock1 to be ignored
(rather than just the non-critical extension containing field3 and field4).

10.5 Not comprehended field

The UE shall, when receiving an RRC message on any logical channel:
1> if the message includes afield that the UE does not comprehend:
2> treat the rest of the message as if the field was absent.

NOTE: This clause does not apply to the case of an extension to the value range of afield. Such cases are
addressed instead by the requirementsin clause 10.3.
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11 Radio information related interactions between network nodes
11.1 General

This clause specifies RRC messages that are transferred between network nodes. These RRC messages may be transferred to or from the UE via another Radio Access
Technology. Consequently, these messages have similar characteristics as the RRC messages that are transferred across the NR radio interface, i.e. the same transfer syntax and
protocol extension mechanisms apply.

11.2 Inter-node RRC messages
11.2.1 General

This clause specifies RRC messages that are sent either across the X2-, Xn- or the NG-interface, either to or from the gNB, i.e. asingle 'logical channel’ is used for all RRC
messages transferred across network nodes. The information could originate from or be destined for another RAT.

- ASNLSTART
- TAG NR- | NTER- NCDE- DEFI NI TI ONS- START

NR- I nt er NodeDef i ni ti ons DEFI NI TI ONS AUTOVATI C TAGS :: =
BEG N

| MPORTS
ARFCN- Val ueNR,
ARFCN- Val ueEUTRA,
Cel Il dentity,
Cd -1nfo,
CSl - RS- | ndex,
Fr eqBandl ndi cat or NR,
GapConfi g,
maxBandConb,
maxBands,
maxFeat ur eSet sPer Band,
maxFr eql DC- MRDC,
maxNr of Conbl DC,
maxNr of SCel | s,
maxNr of Servi ngCel | s,
maxNr of Servi ngCel | s- 1,
maxNr of Ser vi ngCel | SEUTRA,
maxNr of | ndexesToReport,
MeasQuantityResults,
MeasResul t SCG Fai | ure,
MeasResul t Cel | Li st SFTD,
MeasResul t Li st 2NR,
P- Max,
PhysCel I 1 d,
Radi oBear er Confi g,
RAN- Not i fi cati onAreal nf o,
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RRCReconf i gur ati on,

ServCel | | ndex,

Set upRel ease,

SSB- | ndex,

SSB- MIC,

SSB- ToMeasur e,

SS- RSSI - Measur enent ,

Short MAC- |,

Subcarri er Spaci ng,

UE- Capabi | i t yRAT- Cont ai ner Li st
FROM NR- RRC- Defini ti ons;

- TAG NR- | NTER- NCDE- DEFI NI TI ONS- STOP
- ASNLSTCP

11.2.2 Message definitions

- HandoverCommand
This message is used to transfer the handover command as generated by the target gNB.
Direction: target gNB to source gNB/source RAN.

HandoverCommand message

- ASNLISTART
- TAG HANDOVER- COVWAND- START
Handover Conmand :: = SEQUENCE {
critical Extensions CHO CE {
cl CHO CE{
handover Conmand Handover Command- | Es,

spare3 NULL, spare2 NULL, sparel NULL
b

critical ExtensionsFuture SEQUENCE {}
}
}
Handover Command- 1 Es :: = SEQUENCE {
handover CommandMessage OCTET STRI NG ( CONTAI NI NG RRCReconfi guration),
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}

- TAG HANDOVER- COVIVAND- STOP
- ASNLSTCP
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HandoverCommand field descriptions

handoverCommandMessage
Contains the RRCReconfiguration message used to perform handover within NR or handover to NR, as generated (entirely) by the target gNB.

- HandoverPreparationinformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation, including UE capability information.
Direction: source gNB/source RAN to target gNB.

HandoverPreparationinformation message

ASN1START
TAG HANDOVER- PREPARATI ON- | NFORVATI ON- START
Handover Preparati onlnformation ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE{
handover Prepar ati onl nf ormati on Handover Prepar ati onl nfornati on- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL
b
critical Extensi onsFuture SEQUENCE {}
}
}
Handover Prepar ati onl nfornation-1Es ::= SEQUENCE {
ue- Capabi | i t yRAT- Li st UE- Capabi | i t yRAT- Cont ai ner Li st
sour ceConfig AS- Config OPTI ONAL, -- Cond HO
rrm Config RRM Confi g OPTI ONAL,
as- Cont ext AS- Cont ext OPTI ONAL,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
AS-Config ::= SEQUENCE {
rrcReconfiguration OCTET STRI NG ( CONTAI NI NG RRCReconfi guration),
}
AS- Context ::= SEQUENCE {
reest abl i shnent I nfo Reest abl i shnent | nfo OPTI ONAL,
configRestrictlnfo Confi gRestrictl nfoSCG OPTI ONAL,
[[ ran-NotificationAreal nfo RAN- Not i fi cati onAreal nfo OPTI ONAL
11
}
Reest abl i shnentInfo ::= SEQUENCE {
sour cePhysCel | I d PhysCel I 1 d,
target Cel | Short MAC- | Short MAC- |,
addi ti onal Reest abl nf oLi st Reest abNCel | | nf oLi st OPTI ONAL
}
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Reest abNCel I I nfoList ::= SEQUENCE ( SI ZE (1..maxCel | Prep) ) OF ReestabNCelllnfo
Reest abNCel | I nf 0: : = SEQUENCE{
cellldentity Cellldentity,
key- gNodeB- St ar BIT STRI NG (S| ZE (256)),
short MAC | Short MAC- |
}
RRM Config ::= SEQUENCE {
ue- | nactiveTi me ENUMERATED {
sl, s2, s3, s5, s7, s10, s15, s20,
s25, s30, s40, s50, minl, mnls20, m nls40,
mn2, mn2s30, mn3, nmn3s30, mn4, mn5, mn6,
mn7, mn8, mn9, mnl0, mnl2, mnl4, mnl7, mn20,
m n24, mn28, mn33, mn38, mn44, mn50, hril,
hrim n30, hr2, hr2mn30, hr3, hr3mn30, hr4, hr5, hr6,
hr8, hr10, hr13, hr16, hr20, dayl, daylhr12, day2,
day2hr12, day3, day4, day5, day7, dayl0, dayl4, dayl9,
day24, day30, dayMoreThan30} OPTI ONAL,
candi dat eCel | I nf oLi st MeasResul t Li st 2NR OPTI ONAL,
}
TAG HANDOVER- PREPARATI ON- | NFORVATI ON- STOP
ASN1STOP
HandoverPreparationinformation field descriptions
as-Context

Local RAN context required by the target gNB.

sourceConfig
The radio resource configuration as used in the source cell.

rrm-Config
Local RAN context used mainly for RRM purposes.

ue-CapabilityRAT-List

The UE radio access related capabilities concerning RATs supported by the UE. FFS whether certain capabilities are mandatory to provide by source e.g. of target and/or

source RAT.

Conditional Presence

Explanation

HO The field is mandatory present in case of handover within NR; The field is optionally present in case of handover from E-
UTRA connected to 5GC; otherwise the field is not present.

NOTE 2: Thefollowing table indicates per source RAT whether RAT capabilities are included or not.
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Source RAT

NR capabilites

E-UTRA capabilities

MR-DC capabilities

NR

Included

May be included

May be included

E-UTRAN

Included

May be included

May be included

NOTE 3. Thefollowing table indicates, in case of inter-RAT handover from E-UTRA, which additional |Es are included or not:

radioBearerConfig is included in the
RRCReconfiguration.

Source system sourceConfig rrm-Config as-Context
E-UTRA/EPC Not included May be included Not included
E-UTRA/5GC May be included, but only May be included Not included

RRM-Config field descriptions

candidateCellinfoList

A list of the best cells on each frequency for which measurement information was available

CG-Config

This message is used to transfer the SCG radio configuration as generated by the SgNB.

Direction: Secondary gNB to master gNB or eNB.

CG-Config message

- ASNLSTART
- TAG CG CONFI G- START
CG Config ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE{
cg-Config CG Confi g- | Es,
spare3 NULL, spare2 NULL, sparel NULL
h

critical ExtensionsFuture

}

CG Config-1Es ::=
scg- Cel | GroupConfig
scg- RB- Config
configRestrict ModReq
dr x- | nf 0SCG
candi dat eCel | I nf oLi st SN
measConfi gSN
sel ect edBandConbi nati onNR
fr-1nfoLi st SCG
candi dat eSer vi ngFr egLi st NR

SEQUENCE {

SEQUENCE {}

OCTET STRI NG ( CONTAI NI NG RRCReconfi gurati on)
OCTET STRI NG ( CONTAI NI NG Radi oBear er Confi g)
Confi gRestri ct ModReqSCG

DRX- I nf o

OCTET STRI NG ( CONTAI NI NG MeasResul t Li st 2NR)
MeasConfi gSN

BandConbi nat i onl nf oSN

FR- I nf oLi st

Candi dat eSer vi ngFr egLi st NR
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nonCritical Ext ensi on

}
CG Confi g-v1540-1Es ::= SEQUENCE {
pSCel | Frequency
report Cd - Request
requestedCel | I nfo
ssbFrequency
cel | For Whi chToReport CG
}
}
ph- 1 nf 0SCG
nonCritical Ext ensi on
}
PH TypelLi st SCG : : =
PH- 1 nf 0SCG : : =
servCel | I ndex
ph- Upl i nk

ph- Suppl enment ar yUpl i nk
}

PH Upl i nkCarrierSCG :: =
ph- Typelor 3

}

MeasConfi gSN :: = SEQUENCE {
measur edFr equenci esSN

424
CG Confi g-v1540-1 Es OPTI ONAL
ARFCN- Val ueNR CPTI ONAL,
SEQUENCE {
SEQUENCE {
ARFCN- Val ueNR,
PhysCel I I d
OPTI ONAL
OPTI ONAL,
PH TypeLi st SCG OPTIl ONAL,
SEQUENCE {} OPTI ONAL

SEQUENCE (Sl ZE (1.. maxNrof ServingCel ls)) OF PH | nfoSCG

SEQUENCE {

ServCel | | ndex,

PH Upl i nkCarri er SCG,

PH Upl i nkCarri er SCG OPTIl ONAL,

SEQUENCE{
ENUVERATED {typel, type3},

SEQUENCE (Sl ZE (1..maxMeasFreqsSN)) OF NR-Freglnfo OPTI ONAL,

}
NR- Freqglnfo ::= SEQUENCE {
measur edFr equency ARFCN- Val ueNR OPTI ONAL,
}
Confi gRestrict ModReqSCG : : = SEQUENCE {
request edBC- MRDC BandConbi nat i onl nf oSN OPTI ONAL,
request edP- MaxFR1 P- Max OPTI ONAL,
}
BandConbi nati onl ndex ::= | NTEGER (1..naxBandConb)
BandConbi nati onl nfoSN ::=  SEQUENCE {
bandConbi nat i onl ndex BandConbi nat i onl ndex,
request edFeat ureSet s Feat ur eSet Ent ryl ndex
}
FR-1 nfoList ::= SEQUENCE (SIZE (1..nmaxNrof ServingCells-1)) OF FR-Info
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FR-1nfo ::= SEQUENCE {

servCel | | ndex ServCel | | ndex,

fr-Type ENUVERATED {fr1, fr2}
Candi dat eSer vi ngFregLi st NR : : = SEQUENCE (S| ZE (1..

-- TAG CG CONFI G STOP
-- ASNISTOP

425

maxFreqgl DC- MRDC) ) OF ARFCN- Val ueNR

ETSI
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CG-Config field descriptions

candidateCellinfoListSN

Contains information regarding cells that the source secondary node suggests the target secondary gNB to consider configuring.

candidateServingFreqListNR

Indicates frequencies of candidate serving cells for In-Device Co-existence Indication (see TS 36.331 [10]).

fr-InfoListSCG

Contains information of FR information of serving cells that include PScell and Scells configured in SCG.

measuredFrequenciesSN

Used by SN to indicate a list of frequencies measured by the UE.

ph-InfoSCG

Power headroom information in SCG that is needed in the reception of PHR MAC CE of MCG

ph-SupplimentaryUplink

Power headroom information for supplementary uplink. In the case of EN-DC, this field is only present when two UL carriers are configued for a serving cell and one UL carrier
reports typel PH while the other reports type 3 PH.

ph-Typelor3

Type of power headroom for a certain serving cell in SCG (PSCell and activated SCells). Value typel refers to type 1 power headroom, value type3 refers to type 3 power
headroom. (See TS 38.321 [3]).

ph-Uplink

Power headroom information for uplink.

pSCellFrequency

Indicates the frequency of PSCell.

reportCGl-Request

Used by SN to indicate to MN about configuring reportCGI procedure. The request may optionally contain information about the cell for which SN intends to configure
reportCGlI procedure.

requestedP-MaxFR1

Requested value for the maximum power for the serving cells on frequency range 1 (FR1) in this secondary cell group (see TS 38.104 [12]) the UE can use in NR SCG.
requestedBC-MRDC

Used to request configuring an NR band combination and corresponding feature sets which are forbidden to use by MN.

scg-CellGroupConfig

Contains the RRCReconfiguration message, used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the (target)
SgNB

scg-RB-Config

Contains the IE RadioBearerConfig, used to establish or reconfigure the SCG configuration, used to (re-)configure the SCG RB configuration upon SCG establishment or
modification, as generated (entirely) by the (target) SQNB

selectedBandCombinationNR

Indicates the band combination selected by SN for the EN-DC.

configRestrictModReq

Used by SN to request changes to SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. can used to request configuring an NR
band combination whose use MN has previously forbidden.
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BandCombinationInfoSN field descriptions

bandCombinationindex

The position of a band combination in the supportedBandCombinationList

requestedFeatureSets

The position in the FeatureSetCombination which identifies one FeatureSetUplink/Downlink for each band entry in the associated band combination

- CG-Configinfo

This message is used by master eNB or gNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional
information e.g. to assist the SgNB to set the SCG configuration. It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, modify or release an
MCG or SCG.

Direction: Master eNB or gNB to secondary gNB, alternatively CU to DU.

CG-Configinfo message

ASNLSTART
TAG CG CONFI G | NFO- START
CG Configlnfo ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE{
cg- Configlnfo CG Confi gl nfo- 1 Es,
spare3 NULL, spare2 NULL, sparel NULL
H
critical Extensi onsFuture SEQUENCE {}
}
}
CG Configlnfo-1Es ::= SEQUENCE {
ue- Capabilitylnfo OCTET STRI NG ( CONTAI NI NG UE- Capabi | i t yRAT- Cont ai ner Li st) OPTI ONAL, - - Cond SN-Addi tion
candi dat eCel | | nf oLi st MN MeasResul t Li st 2NR OPTI ONAL,
candi dat eCel | | nf oLi st SN OCTET STRI NG ( CONTAI NI NG MeasResul t Li st 2NR) OPTI ONAL,
nmeasResul t Cel | Li st SFTD MeasResul t Cel | Li st SFTD OPTI ONAL,
scgFai l urel nfo SEQUENCE {
failureType ENUVERATED { t 310- Expiry, randomAccessProbl em
rl c- MaxNunRet x, synchReconfi gFai | ure- SCG
scg-reconfigFailure,
srb3-IntegrityFailure},
measResul t SCG OCTET STRI NG ( CONTAI NI NG MeasResul t SCG- Fai | ure)
} OPTI ONAL,
configRestrictlnfo ConfigRestrictlnfoSCG OPTIl ONAL,
dr x- I nf oMCG DRX- I nf o OPTIl ONAL,
measConfi givN MeasConf i gMN OPTI ONAL,
sour ceConfi gSCG OCTET STRI NG ( CONTAI NI NG RRCReconfi gurati on) OPTI ONAL,
scg-RB-Config OCTET STRI NG ( CONTAI NI NG Radi oBear er Confi g) OPTI ONAL,
ncg- RB- Confi g OCTET STRI NG ( CONTAI NI NG Radi oBear er Confi g) OPTI ONAL,
nr dc- Assi st ancel nfo MRDC- Assi st ancel nf o OPTI ONAL,
nonCriti cal Ext ensi on CG Confi gl nf o- v1540-1 Es OPTI ONAL
}
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CG Confi gl nfo-v1540-1Es ::= SEQUENCE {
ph- I nf oMCG PH TypelLi st MCG
measResul t Report CG3 SEQUENCE {
ssbFrequency ARFCN- Val ueNR,
cel | For Wi chToReport Cd PhysCel I 1 d,
cgi-Info Cd-Info
}
nonCritical Ext ensi on SEQUENCE {}
}
ConfigRestrictlnfoSCG ::= SEQUENCE {
al | onedBC- Li st MRDC BandConbi nat i onl nf oLi st
power Coor di nati on- FRL SEQUENCE {
p- maxNR- FR1 P- Max
p- maxEUTRA P- Max
p- maxUE- FR1 P- Max
}
servCel | | ndexRangeSCG SEQUENCE {
| owBound ServCel | | ndex,
upBound ServCel | | ndex
}
maxMeasFr eqs SCG NR I NTECER( 1. . maxMeasFr eqsMN)
maxMeasl| dentiti esSCG NR | NTEGER( 1. . maxMeasl| dentiti esMN)
}
PH TypelLi st MCG : : = SEQUENCE (Sl ZE (1..maxNrof ServingCel | s)) OF PH I nfoMCG
PH I nfoMCG : : = SEQUENCE {
servCel | | ndex ServCel | | ndex,
ph- Upl i nk PH Upl i nkCarri er MCG
ph- Suppl enent ar yUpl i nk PH Upl i nkCarri er MCG
}
PH Upl i nkCarrierMSG :: = SEQUENCE{
ph- Typelor 3 ENUVERATED {typel, type3},
}
BandConbi nati onl nfoLi st ::= SEQUENCE (SI ZE (1..maxBandConb)) OF BandConbi nati onl nfo
BandConbi nationlnfo ::= SEQUENCE {
bandConbi nat i onl ndex BandConbi nat i onl ndex,
al | onedFeat ur eSet sLi st SEQUENCE (S| ZE (1.. maxFeat ureSet sPerBand)) OF Feat ureSet Ent ryl ndex
}
Feat ureSet Entryl ndex ::= I NTEGER (1.. nmaxFeat ur eSet sPer Band)
DRX-Info ::= SEQUENCE {
dr x- LongCycl eStart O f set CHO CE {
nms10 I NTEGER( 0. . 9),
nms20 | NTEGER( 0. . 19),
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nms32 | NTEGER(O. . 31),
nms40 | NTEGER(O. . 39),
nms60 | NTEGER( 0. . 59),
ns64 | NTEGER( 0. . 63),
ns70 I NTEGER( 0. . 69),
ms80 | NTEGER(O. . 79),
ms128 | NTEGER(O. . 127),
ns160 | NTEGER( 0. . 159),
ns256 | NTEGER( 0. . 255),
ms320 | NTEGER( 0. . 319),
ms512 | NTEGER(O. . 511),
ns640 | NTEGER(O. . 639),
ns1024 I NTEGER( 0. . 1023),
ms1280 | NTEGER(O. . 1279),
ms2048 | NTEGER( 0. . 2047) ,
ns2560 I NTEGER( 0. . 2559),
ns5120 I NTEGER(O. . 5119),
ms10240 | NTEGER( 0. . 10239)
,
shor t DRX SEQUENCE {
dr x- Short Cycl e ENUMERATED  {
ms2, nms3, nms4, ns5, ns6, ns7, ns8, nsl0, nsl4, nsl6, ns20, ns30, n832,
ms35, nms40, nms64, ns80, ns128, ns160, nMs256, nN8320, n8512, NMBE640, Sspare9,
spare8, spare7, spare6, spareb, spared, spare3, spare2, sparel },
dr x- Short Cycl eTi nmer I NTEGER (1..16)
} OPTI ONAL
}
MeasConfi gWN :: = SEQUENCE {
measur edFr equenci esWN SEQUENCE (Sl ZE (1..maxMeasFregsM\)) OF NR-Freqgl nfo OPTI ONAL,
measGapConfi g Set upRel ease { GapConfig } OPTI ONAL,
ENUVERATED { per UE, per FR1} OPTI ONAL,

gapPur pose
}

MRDC- Assi st ancel nfo :: = SEQUENCE {

af fect edCarri er FreqConbl nf oLi st MRDC SEQUENCE (SI ZE (1..maxNrof Conbl DC)) OF AffectedCarri er FreqConbl nf oMRDC,

}
Af fectedCarri er FreqConbl nf oMRDC : : = SEQUENCE {
vi cti nByst enfType Vi cti nByst enilype,
interferenceDi recti onMRDC ENUVERATED {eutra-nr, nr, other, utra-nr-other, nr-other, spare3, spare2, sparel},
af fect edCar ri er Fr eqConbMRDC SEQUENCE {
af f ect edCarri er Fr eqCombEUTRA Af f ect edCarri er Fr eqConbEUTRA OPTI ONAL,
af f ect edCarri er FreqCombNR Af f ect edCarri er Fr eqConbNR
} OPTI ONAL
}
Vi cti nByst enType :: = SEQUENCE {
aps ENUVERATED {true} OPTI ONAL,
gl onass ENUVERATED {true} OPTI ONAL,
bds ENUVERATED {true} OPTI ONAL,
galileo ENUVERATED {t rue} OPTI ONAL,
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w an ENUVERATED {t rue} OPTI ONAL,

bl uet oot h ENUVERATED {t rue} OPTI ONAL
}
Af f ect edCarri er Fr eqConbEUTRA : : = SEQUENCE (SI ZE (1..nmaxNrof Servi ngCel | SEUTRA)) OF ARFCN- Val ueEUTRA
Af fectedCarri er FreqConbNR :: = SEQUENCE (SI ZE (1..naxNrof ServingCells)) OF ARFCN Val ueNR

-- TAG CG CONFI G- | NFO- STOP
-- ASNISTOP

ETSI
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CG-Configlnfo field descriptions

allowedBC-ListMRDC

A list of indices referring to band combinations in MR-DC capabilities from which SN is allowed to select an NR band combination. Each entry refers to a band combination
numbered according to supportedBandCombinationList in the UE-MRDC-Capability and the Feature Sets allowed for each band entry. All MR-DC band combinations indicated
by this field comprise the LTE band combination, which is a superset of the LTE band(s) selected by MN.

candidateCellinfoListMN, candidateCellInfoListSN

Contains information regarding cells that the master node or the source node suggests the target gNB to consider configuring.

Including CSI-RS measurement results in candidateCelllnfoListMN is not supported in this version of the specification.

configRestrictIinfo

Includes fields for which SgNB is explictly indicated to observe a configuration restriction.

maxMeasFreqsSCG-NR

Indicates the maximum number of NR inter-frequency carriers the SN is allowed to configure with PSCell for measurements.

maxMeasldentitiesSCG-NR

Indicates the maximum number of allowed measurement identities that the SCG is allowed to configure.

measuredFrequenciesMN

Used by MN to indicate a list of frequencies measured by the UE.

measGapConfig

Indicates the measurement gap configuration configured by MN.

measResultReportCGI

Used by MN to provide SN with CGl-Info for the cell as per SN's request.

mcg-RB-Config

Contains the IE RadioBearerConfig of the MN, used to support delta configuration for bearer type change between MN terminated to SN terminated bearer and SN change. It
is also used to indicate the PDCP duplication related information (whether duplication is configured and if so, whether it is initially activated) in SN Addition/Modification
procedure.

mrdc-Assistancelnfo

Contains the IDC assistance information for MR-DC reported by the UE (see TS 36.331 [10]).

p-maxEUTRA

Indicates the maximum total transmit power to be used by the UE in the E-UTRA cell group (see TS 36.104 [33)).

p-maxNR-FR1

Indicates the maximum total transmit power to be used by the UE in the NR cell group across all serving cells in frequency range 1 (FR1) (see TS 38.104 [12]) the UE can use
in NR SCG.

p-maxUE-FR1

Indicates the maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1).

ph-InfoMCG

Power headroom information in MCG that is needed in the reception of PHR MAC CE in SCG.

ph-SupplimentaryUplink

Power headroom information for supplementary uplink. For EN-DC, this field is absent.

ph-Typelor3

Type of power headroom for a serving cell in MCG (PCell and activated SCells). "typel" refers to type 1 power headroom, "type3" refers to type 3 power headroom. (See TS
38.321 [3)).

ph-Uplink

Power headroom information for uplink.

powerCoordination-FR1

Indicates the maximum power that the UE can use in FR1.
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scgFailurelnfo

Contains SCG failure type and measurement results. In case the sender has no measurement results available, the sender may include one empty entry (i.e. without any
optional fields present) in measResultsPerMOList.

scg-RB-Config

Contains the IE RadioBearerConfig of the SN, used to support delta configuration e.g. during SN change. This field is absent when master eNB uses full configuration option.
servCelllndexRangeSCG

Range of serving cell indices that SN is allowed to configure for SCG serving cells.

sourceConfigSCG

Includes the current dedicated SCG configuration in the same format as the RRCReconfiguration message, i.e. not only CellGroupConfig but also e.g. measConfig. This field is
absent when master eNB uses full configuration option.

BandCombinationInfo field descriptions

allowedFeatureSetsList

Defines a subset of the entries in a FeatureSetCombination. Each index identifies one FeatureSetUplink/Downlink for each band entry in the associated band combination.
bandCombinationindex

The position of a band combination in the supportedBandCombinationList

Conditional Presence Explanation
SN-Addition The field is mandatory present upon SN addition.

- MeasurementTimingConfiguration
The MeasurementTimingConfiguration message is used to convey assistance information for measurement timing.
Direction: en-gNB to eNB, eNB to en-gNB, gNB to gNB, gNB DU to gNB CU, and gNB CU to gNB DU.

MeasurementTimingConfiguration message

- ASNLSTART
- TAG MEASURENMENT- TI M NG- CONFI GURATI ON- START
Measur enent Ti m ngConfiguration ::= SEQUENCE {
critical Extensions CHO CE {
cl CHOI CE{
measTi m ngConf Measur enent Ti mi ngConf i gur ati on-1 Es,
spare3 NULL, spare2 NULL, sparel NULL
H
critical ExtensionsFuture SEQUENCE {}
}
}
Measur enent Ti mi ngConfiguration-1Es ::= SEQUENCE {
nmeasTi m ng MeasTi m nglLi st OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
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MeasTi mi ngLi st ::= SEQUENCE (SIZE (1..naxMeasFreqsMN)) OF MeasTi m ng
MeasTi mi ng ::= SEQUENCE {
frequencyAndTi m ng SEQUENCE {
carrierFreq ARFCN- Val ueNR,
ssbSubcarri er Spaci ng Subcarri er Spaci ng,
ssh- Measur ement Ti m ngConfi gurati on SSB- MIC,
ss- RSSI - Measur enent SS- RSSI| - Measur enent OPTI ONAL
} OPTI ONAL,
[
ssb- ToMeasur e- v1540 SSB- ToMeasur e OPTI ONAL,
physCel | | d PhysCel I I d OPTI ONAL
1]
}

-- TAG MEASUREMENT- TI M NG- CONFI GURATI ON- STCOP
-- ASNISTOP

MeasTiming field descriptions

carrierFreq, ssbSubcarrierSpacing
Indicates the frequency and subcarrier spacing of the SS block of the cell for which this message is included, or of other SS blocks within the same carrier.

ssb-MeasurementTimingConfiguration

Indicates the SMTC which can be used to search for SSB of the cell for which the message is included. When the message is included in "Served Cell Information NR", the
timing is based on the cell for which the message is included. When the message is included in "NR Neighbour Information”, the timing is based on the cell indicated in the
"Served Cell Information NR" with which the "NR Neighbour Information" is provided. See TS 36.423, TS 38.423 and TS 38.473.

ss-RSSI-Measurement
Provides the configuration which can be used for RSSI measurements of the cell for which the message is included.

MeasurementTimingConfiguration field descriptions

measTiming
A list of SMTC information, SSB RSSI measurement information and associated NR frequency exchanged via EN-DC X2 Setup, EN-DC Configuration Update, Xn Setup and
NG-RAN Node Configuration Update procedures, or F1 messages between gNB DU and gNB CU.

physcCellld
Physical Cell Identity of the SSB on the ARFCN indicated by carrierFreq.

ssb-ToMeasure
The set of SS blocks to be measured within the SMTC measurement duration (see TS 38.215 [9]).

- UERadioPagingInformation
This message is used to transfer radio paging information, covering both upload to and download from the AMF.
Direction: gNB to/ from AMF
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UERadioPagingInformation message

-- ASNLISTART
-- TAG UE- RADI O PAG NG | NFORVATI ON- START
UERadi oPagi ngl nfornmation ::= SEQUENCE {
critical Extensions CHO CE {
cl CHO CE{
ueRadi oPagi ngl nf ormati on UERadi oPagi ngl nf or mati on- 1 Es,

spare7 NULL,
spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

h
critical Extensi onsFuture SEQUENCE {}
}
}
UERadi oPagi ngl nformation-1Es ::= SEQUENCE {
suppor t edBandLi st NRFor Pagi ng SEQUENCE (Sl ZE (1..maxBands)) OF FregBandl ndi cat or NR OPTI ONAL,
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}

-- TAG UE- RADI O- PAG NG | NFORVATI ON- STOP
-- ASNLISTORP

ETSI TS 138 331 V15.4.0 (2019-04)

UERadioPagingIinformation field descriptions

supportedBandListNRForPaging
Indicates the UE supported NR frequency bands which is derived by the gNB from UE-NR-Capability.

- UERadioAccessCapabilitylnformation

This message is used to transfer UE radio access capability information, covering both upload to and download from the 5GC.

Direction: ng-eNB or gNB to/ from 5GC

UERadioAccessCapabilityInformation message

-- ASN1START
-- TAG UE- RADI O- ACCESS- CAPABI LI TY-1 NFORVATI ON- START
UERadi oAccessCapabi lityl nformation ::= SEQUENCE {
critical Ext ensi ons CHO CE {
cl CHO CE{

ueRadi oAccessCapabi |l ityl nformation UERadi oAccessCapabi | i tyl nfor mati on-1 Es,
spare7 NULL,

spare6 NULL, spare5 NULL, spared4 NULL,

spare3 NULL, spare2 NULL, sparel NULL

I
critical Extensi onsFuture SEQUENCE {}
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}
}
UERadi oAccessCapabi l i tyl nformation-1Es ::= SEQUENCE {

ue- Radi oAccessCapabi lityl nfo OCTET STRI NG ( CONTAI NI NG UE- Capabi | i t yRAT- Cont ai ner Li st),

nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}

-- TAG UE- RADI O- ACCESS- CAPABI LI TY- 1 NFORVATI ON- STOP
-- ASNISTOP

UERadioAccessCapabilityInformation-IEs field descriptions

ue-RadioAccessCapabilitylnfo
Including NR, MR-DC, E-UTRA radio access capabilities.

11.3 Inter-node RRC information element definitions

11.4 Inter-node RRC multiplicity and type constraint values

- Multiplicity and type constraints definitions

-- ASNLISTART
-- TAG NR- MULTI PLI Cl TY- AND- CONSTRAI NTS- START

maxMeasFr eqsWN I NTEGER ::= 32 -- Maxi mum nunber of M\-configured neasurenent frequencies

maxMeasFr eqsSN INTEGER ::= 32 -- Maxi num nunber of SN-configured neasurenent frequencies

maxMeasl dentiti esMN INTEGER ::= 62 -- Maxi num nunber of neasurenent identities that a UE can be configured with
maxCel | Prep INTEGER ::= 32 -- Maxi mum nunber of cells prepared for handover

-- TAG NR- MULTI PLI CI TY- AND- CONSTRAI NTS- STOP

-- ASNLISTOP

- End of NR-InterNodeDefinitions

-- ASN1START

-- TAG NR- | NTER- NODE- DEFI NI TI ONS- END- START
END

-- TAG NR- | NTER- NODE- DEFI NI TI ONS- END- STOP
-- ASNLISTOP
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12 Processing delay requirements for RRC procedures

The UE performance requirements for RRC procedures are specified in the following tables. The performance requirement is expressed as the time in [ms] from the end of
reception of the network -> UE message on the UE physical layer up to when the UE shall be ready for the reception of uplink grant for the UE -> network response message
with no access delay other than the TTI-alignment (e.g. excluding delays caused by scheduling, the random access procedure or physical layer synchronisation). In case the
RRC procedure triggers BWP switching, the RRC procedure delay is the value defined in the following table plus the BWP switching delay defined in TS 38.133[14], FFS

section.

RRC procedure delay }

<

DL RRC DL
command

UL Grant

Y

A

RRC UL

UL
response

Figure 12.1-1: lllustration of RRC procedure delay
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Table 12.1-1: UE performance requirements for RRC procedures for UEs
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Procedure title: Network -> UE UE -> Network Value Notes
[ms]
RRC Connection Control Procedures
RRC reconfiguration RRCReconfiguration RRCReconfigurationComplete 10
RRC reconfiguration (scell RRCReconfiguration RRCReconfigurationComplete 16
addition/release)
RRC reconfiguration (SCG RRCReconfiguration RRCReconfigurationComplete 16
establishment/ modification/ release)
RRC setup RRCSetup RRCSetupComplete 10
RRC Release RRCRelease NA
RRC re-establishment RRCReestablishment RRCReestablishmentComplete FFS
RRC resume RRCResume RRCResumeComplete 10
RRC resume (scell addition/release) RRCResume RRCResumeComplete 16
Initial security activation SecurityModeCommand | SecurityModeComplete/Security | 5
ModeFailure
Initial security activation + RRC SecurityModeCommand, | RRCReconfigurationComplete FFS The two DL messages
reconfiguration RRCReconfiguration are transmitted in the
same TTI
Other procedures
UE assistance information UEAssistancelnformation NA
UE capability transfer UECapabilityEnquiry UECapabilitylnformation FFS
Counter check CounterCheck CounterCheckResponse 5
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Annex A (informative): Guidelines, mainly on use of ASN.1

A.l Introduction

The following clauses contain guidelines for the specification of RRC protocol data units (PDUs) with ASN.1.

A.2  Procedural specification

A.2.1 General principles

The procedural specification provides an overall high level description regarding the UE behaviour in a particular scenario.

It should be noted that most of the UE behaviour associated with the reception of a particular field is covered by the applicable parts of the PDU specification. The procedura
specification may also include specific details of the UE behaviour upon reception of afield, but typically this should be done only for cases that are not easy to capture in the
PDU section e.g. general actions, more complicated actions depending on the value of multiple fields.

Likewise, the procedural specification need not specify the UE requirements regarding the setting of fields within the messages that are sent to the network i.e. this may also be
covered by the PDU specification.

A.2.2 More detailed aspects
The following more detailed conventions should be used:
- Bullets:

- Capitals should be used in the same manner asin other parts of the procedural text i.e. in most cases no capital applies since the bullets are part of the sentence
starting with 'The UE shall:'

- All bullets, including the last one in a sub-clause, should end with a semi-coloni.e. an ;.
- Conditions:

- Whenever multiple conditions apply, a semi-colon should be used at the end of each conditions with the exception of the last one, i.e. asin 'if condl, or cond2.
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A.3  PDU specification

A.3.1 General principles
A.3.1.1 ASN.1 sections

The RRC PDU contents are formally and completely described using abstract syntax notation (ASN.1), see X.680 [13], X.681 (02/2002) [14].

The complete ASN.1 codeis divided into anumber of ASN.1 sectionsin the specifications. In order to facilitate the extraction of the complete ASN.1 code from the
specification, each ASN.1 section begins with the following:

- afirst text paragraph consisting entirely of an ASN.1 start tag, which consists of a double hyphen followed by a single space and the text string "ASN1START" (in all
upper case letters);

- asecond text paragraph consisting entirely of ablock start tag isincluded, which consists of a double hyphen followed by a single space and the text string "TAG-
NAME-START" (in all upper case |etters), where the "NAME" refersto the main name of the paragraph (in al upper-case letters).

Similarly, each ASN.1 section ends with the following:

- afirst text paragraph consisting entirely of a blockstop tag, which consists of a double hyphen followed by a single space and the text string "TAG-NAME-STOP" (in all
upper-case letters), where the "NAME" refers to the main name of the paragraph (in all upper-case letters);

- asecond text paragraph consisting entirely of an ASN.1 stop tag, which consists of a double hyphen followed by a singlespace and the text "ASN1STOP" (in all upper
case letters).

Thisresultsin the following tags:

-- ASNLISTART
- TAG NAME- START

-- TAG NAME- STCP
- ASNLSTCP

The text paragraphs containing either of the start and stop tags should not contain any ASN.1 code significant for the complete description of the RRC PDU contents. The
complete ASN.1 code may be extracted by copying all the text paragraphs between an ASN.1 start tag and the following ASN.1 stop tag in the order they appear, throughout the
specification.

NOTE: A typical procedure for extraction of the complete ASN.1 code consists of afirst step where the entire RRC PDU contents description (ultimately the entire
specification) is saved into aplain text (ASCII) file format, followed by a second step where the actual extraction takes place, based on the occurrence of the
ASN.1 start and stop tags.
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A.3.1.2 ASN.1 identifier naming conventions

The naming of identifiers (i.e., the ASN.1 field and type identifiers) should be based on the following guidelines:

Message (PDU) identifiers should be ordinary mixed case without hyphenation. These identifiers, e.g., the RRCConnectionModificationCommand, should be used for
reference in the procedure text. Abbreviations should be avoided in these identifiers and abbreviated forms of these identifiers should not be used.

Type identifiers other than PDU identifiers should be ordinary mixed case, with hyphenation used to set off acronyms only where an adjacent letter isa capital, e.g.,
EstablishmentCause, SelectedPLMN (not Selected-PLMN, since the "d" in " Selected" islowercase), Initial UE-Identity and MeasSFN-SFN-TimeDifference.

Field identifiers shall start with alowercase letter and use mixed case thereafter, e.g., establishmentCause. If afield identifier begins with an acronym (which would
normally be in upper case), the entire acronym is lowercase (plmn-Identity, not pLMN-Identity). The acronym is set off with a hyphen (ue-ldentity, not ueldentity), in
order to facilitate a consistent search pattern with corresponding type identifiers.

Identifiers should convey the meaning of the identifier and should avoid adding unnecessary postfixes (e.g. abstractions like 'Info’) for the name.
Identifiersthat are likely to be keywords of some language, especially widely used languages, such as C++ or Java, should be avoided to the extent possible.

Identifiers, other than PDU identifiers, longer than 25 characters should be avoided where possible. It is recommended to use abbreviations, which should be donein a
consistent manner i.e. use 'Meas instead of 'Measurement' for all occurrences. Examples of typical abbreviations are given in tableA.3.1.2.1-1 below.

For future extension: When an extension is introduced a suffix is added to the identifier of the concerned ASN.1 field and/or type. A suffix of the form "-rX" is used,
with X indicating the release, for ASN.1 fields or types introduced in a later release (i.e. arelease later than the original/first release of the protocol) aswell asfor ASN.1
fields or types for which arevision isintroduced in alater rel ease replacing a previous version, e.g., Foo-r9 for the Rel-9 version of the ASN.1 type Foo. A suffix of the
form "-rXb" is used for the first revision of afield that it appears in the same release (X) asthe original version of the field, "-rXc" for a second intra-rel ease revision and
so on. A suffix of the form "-vXYZ" isused for ASN.1 fields or types that only are an extension of a corresponding earlier field or type (see sub-clause A .4), e.g.,
AnElement-v10b0 for the extension of the ASN.1 type AnElement introduced in version 10.11.0 of the specification. A number 0...9, 10, 11, etc. is used to represent the
first part of the version number, indicating the release of the protocol. Lower case letters a, b, ¢, etc. are used to represent the second (and third) part of the version
number if they are greater than 9. In the procedural specification, in field descriptions as well asin headings suffices are not used, unless there is a clear need to
distinguish the extension from the original field.

More generally, in case there is a need to distinguish different variants of an ASN.1 field or |E, asuffix should be added at the end of the identifiers e.g.
MeasObjectUTRA, ConfigCommon. When there is no particular need to distinguish the fields (e.g. because the field isincluded in different |Es), a common field
identifier name may be used. This may be attractive e.g. in case the procedural specification isthe same for the different variants.

It should be avoided to use field identifiers with the same name within the elements of a CHOICE, including using a CHOICE inside a SEQUENCE (to avoid certain
compiler errors).
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TableA.3.1.2-1: Examples of typical abbreviations used in ASN.1 identifiers
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Abbreviation Abbreviated word
Config Configuration
DL Downlink
Ext Extension
Freq Frequency
Id Identity
Ind Indication
Meas Measurement
MIB MasterInformationBlock
Neigh Neighbour(ing)
Param(s) Parameter(s)
Phys Physical
PCI Physical Cell Id
Proc Process
Reconfig Reconfiguration
Reest Re-establishment
Req Request
Rx Reception
Sched Scheduling
SIB SystemInformationBlock
Sync Synchronisation
Thr Threshold
TX Transmission
UL Uplink

A.3.1.3 Text references using ASN.1 identifiers

ETSI TS 138 331 V15.4.0 (2019-04)

A text reference into the RRC PDU contents description from other parts of the specification is made using the ASN.1 field identifier of the referenced type. The ASN.1 field
and type identifiers used in text references should be in the italic font style. The "do not check spelling and grammar" attribute in Word should be set. Quotation marks (i.e., "")
should not be used around the ASN.1 field or type identifier.

A reference to an RRC PDU should be made using the corresponding ASN.1 field identifier followed by the word "message”, e.g., areference to the RRCRelease message.

A reference to a specific part of an RRC PDU, or to a specific part of any other ASN.1 type, should be made using the corresponding ASN.1 field identifier followed by the

word "field", e.g., areference to the prioritisedBitRate field in the example below.

- /[ exanpl e/ ASN1START

Logi cal Channel Config ::=
ul - Speci fi cParaneters
priority

SEQUENCE {
SEQUENCE {
Priority,
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prioritisedBitRate PrioritisedBitRate,
bucket Si zeDur ati on Bucket Si zeDur at i on,
| ogi cal Channel G oup I NTEGER (0. .3)
} OPTI ONAL
}
- ASNLSTOP

NOTE: All the ASN.1 start tagsin the ASN.1 sections, used as examples in this annex to the specification, are deliberately distorted, in order not to include them when the
ASN.1 description of the RRC PDU contents is extracted from the specification.

A reference to a specific type of information element should be made using the corresponding ASN.1 type identifier preceded by the acronym "IE", e.g., areference to the |IE
Logical Channel Config in the example above.

References to a specific type of information element should only be used when those are generic, i.e., without regard to the particular context wherein the specific type of
information element is used. If the reference is related to a particular context, e.g., an RRC PDU type (message) wherein the information element is used, the corresponding
field identifier in that context should be used in the text reference.

A reference to a specific value of an ASN.1 field should be made using the corresponding ASN.1 value without using quotation marks around the ASN.1 value, e.g., 'if the
status field is set to value true'.

A.3.2 High-level message structure

Within each logical channel type, the associated RRC PDU (message) types are alternatives within a CHOICE, as shown in the example below.

- /exanpl e/ ASNLSTART

DL- DCCH Message ::= SEQUENCE {
nmessage DL- DCCH MessageType
}
DL- DCCH MessageType ::= CHO CE {
cl CHOI CE {
dl I nformati onTr ansfer DLI nf or mati onTransfer,
handover Fr onEUTRAPr epar at i onRequest Handover Fr onEUTRAPr epar at i onRequest ,
nmobi | i t yFr onEUTRAConmand Mobi |'i t yFr onEUTRAConmand,
rrcConnecti onReconfi gurati on RRCConnect i onReconfi gurati on,
rrcConnecti onRel ease RRCConnect i onRel ease,
securi t yModeComrand Securi t yModeConmand,
ueCapabi | i t yEnquiry UECapabi | i t yEnqui ry,

sparel NULL

}s
messageCl assExt ensi on SEQUENCE {}

- ASNLSTCP

A nested two-level CHOICE structure is used, where the alternative PDU types are alternatives within the inner level c1 CHOICE.
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Spare alternatives (i.e., sparel in this case) may be included within the c1 CHOICE to facilitate future extension. The number of such spare alternatives should not extend the
total number of alternatives beyond an integer-power-of-two number of alternatives (i.e., eight in this case).

Further extension of the number of alternative PDU typesis facilitated using the messageClassExtension alternative in the outer level CHOICE.

A.3.3 Message definition

Each PDU (message) typeis specified in an ASN.1 section similar to the one shown in the example below.

- [ exanpl e/ ASNLSTART

RRCConnect i onReconfiguration ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Extensions CHO CE {

cl CHOI CE{
rrcConnecti onReconfiguration-r8 RRCConnect i onReconfi guration-r8-1Es,
spare3 NULL, spare2 NULL, sparel NULL
H
critical Extensi onsFuture SEQUENCE {}
}
}
RRCConnect i onReconfi guration-r8-1Es ::= SEQUENCE {

- Enter the IEs here.

- ASNLSTCP

Hooks for critical and non-critical extension should normally be included in the PDU type specification. How these hooks are used is further described in sub-clause A.4.

Critical extensions are characterised by a redefinition of the PDU contents and need to be governed by a mechanism for protocol version agreement between the encoder and the
decoder of the PDU, such that the encoder is prevented from sending a critically extended version of the PDU type, which is not comprehended by the decoder.

Critical extension of aPDU typeisfacilitated by atwo-level CHOICE structure, where the alternative PDU contents are alternatives within the inner level c1 CHOICE. Spare
alternatives (i.e., spare3 down to sparel in this case) may be included within the c1 CHOICE. The number of spare alternatives to be included in the original PDU specification
should be decided case by case, based on the expected rate of critical extension in the future releases of the protocol.

Further critical extension, when the spare aternatives from the original specifications are used up, is facilitated using the critical ExtensionsFuture in the outer level CHOICE.

In PDU types where critical extension is not expected in the future releases of the protocol, the inner level c1 CHOICE and the spare alternatives may be excluded, as shown in
the example below.

- [/ exanpl e/ ASN1START

RRCConnect i onReconf i gur ati onConpl ete ::= SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {

rrcConnecti onReconfi gurati onConpl et e-r8
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RRCConnect i onReconf i gur ati onConpl et e-r 8- 1 Es,
critical Ext ensi onsFuture SEQUENCE {}

}

RRCConnect i onReconf i gurati onConpl ete-r8-1Es ::= SEQUENCE {
- Enter the fields here.

- ASNLSTCP

Non-critical extensions are characterised by the addition of new information to the original specification of the PDU type. If not comprehended, a non-critical extension may be
skipped by the decoder, whilst the decoder is still able to complete the decoding of the comprehended parts of the PDU contents.

Non-critical extensions at locations other than the end of the message or other than at the end of afield contained inaBIT or OCTET STRING are facilitated by use of the
ASN.1 extension marker "...". The original specification of a PDU type should normally include the extension marker at the end of the sequence of information elements
contai ned.

Non-critical extensions at the end of the message or at the end of afield that is contained in aBIT or OCTET STRING may be facilitated by use of an empty sequence that is
marked OPTIONAL e.g. as shown in the following example:

- [/ exanpl e/ ASN1START

RRCMessage-r8-1Es ::= SEQUENCE {
fieldl I nf ormati onEl enent 1,
field2 I nf or mat i onEl enent 2,
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL
}
- ASNLSTOP

The ASN.1 section specifying the contents of a PDU type may be followed by afield description table where a further description of, e.g., the semantic properties of the fields
may be included. The general format of thistableis shown in the example below. The field description table is absent in case there are no fields for which further description
needs to be provided e.g. because the PDU does not include any fields, or because an IE is defined for each field while there is nothing specific regarding the use of this | E that
needs to be specified.

%PDU-Typeldentifier% field descriptions

%field identifier%
Field description.
%field identifier%
Field description.

The field description table has one column. The header row shall contain the ASN.1 type identifier of the PDU type.
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The following rows are used to provide field descriptions. Each row shall include afirst paragraph with afield identifier (in bold and italic font style) referring to the part of the
PDU to which it applies. The following paragraphs at the same row may include (in regular font style), e.g., semantic description, references to other specifications and/or
specification of value units, which are relevant for the particular part of the PDU.

The parts of the PDU contents that do not require afield description shall be omitted from the field description table.

A.3.4 Information elements

Each |E (information element) type is specified in an ASN.1 section similar to the one shown in the example below.

- [ exanpl e/ ASNLSTART

PRACH- ConfigSIB :: = SEQUENCE {
r oot Sequencel ndex I NTEGCER (0..1023),
prach- Confi gl nfo PRACH- Confi gl nfo

}

PRACH Config ::= SEQUENCE {
r oot Sequencel ndex | NTEGER (0. .1023),
prach- Confi gl nfo PRACH- Confi gl nfo OPTIl ONAL -- Need N

}

PRACH Configlnfo ::= SEQUENCE {
prach- Confi gl ndex ENUMVERATED {f f s},
hi ghSpeedFl ag ENUVERATED {f f s},
zeroCorrel ati onZoneConfi g ENUVERATED {f f s}

}

- ASNLSTOP

| Es should be introduced whenever there are multiple fields for which the same set of values apply. |Es may aso be defined for other reasons e.g. to break down a ASN.1
definition in to smaller pieces.

A group of closely related | E type definitions, like the |Es PRACH-ConfigS B and PRACH-Config in this example, are preferably placed together in acommon ASN.1 section.
The |E type identifiers should in this case have a common base, defined as the generic type identifier. It may be complemented by a suffix to distinguish the different variants.
The "PRACH-Config" is the generic type identifier in this example, and the "SIB" suffix is added to distinguish the variant. The sub-clause heading and generic referencesto a
group of closely related | Es defined in this way should use the generic type identifier.

The same principle should apply if anew version, or an extension version, of an existing |E is created for critical or non-critical extension of the protocol (see sub-clause A .4).
The new version, or the extension version, of the IE isincluded in the same ASN.1 section defining the original. A suffix is added to the type identifier, using the naming
conventions defined in sub-clause A.3.1.2, indicating the release or version of the where the new version, or extension version, was introduced.

Local IE type definitions, like the |E PRACH-Configlnfo in the example above, may be included in the ASN.1 section and be referenced in the other |E types defined in the
same ASN.1 section. The use of locally defined | E types should be encouraged, as atool to break up large and complex | E type definitions. It can improve the readability of the
code. There may also be a benefit for the software implementation of the protocol end-points, as these |E types are typically provided by the ASN.1 compiler as independent
data elements, to be used in the software implementation.
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An |E type defined in alocal context, like the IE PRACH-Configlnfo, should not be referenced directly from other ASN.1 sections in the RRC specification. An |E type which is
referenced in more than one ASN.1 section should be defined in a separate sub-clause, with a separate heading and a separate ASN.1 section (possibly as onein a set of closely
related | E types, like the |IEs PRACH-ConfigS B and PRACH-Config in the example above). Such IE types are also referred to as 'global 1ES.

NOTE: Referringto an IE type, that is defined as alocal |E type in the context of another ASN.1 section, does not generate an ASN.1 compilation error. Nevertheless,
using alocally defined | E type in that way makes the | E type definition difficult to find, asit would not be visible at an outline level of the specification. It should
be avoided.

The ASN.1 section specifying the contents of one or more | E types, like in the example above, may be followed by afield description table, where a further description of, e.g.,
the semantic properties of the fields of the information elements may be included. This table may be absent, similar as indicated in sub-clause A.3.3 for the specification of the
PDU type. The general format of the field description table is the same as shown in sub-clause A.3.3 for the specification of the PDU type.

A.3.5 Fields with optional presence

A field with optional presence may be declared with the keyword DEFAULT. It identifies a default value to be assumed, if the sender does not include avalue for that field in
the encoding:

- [ exanpl e/ ASNLSTART

Preanblelnfo ::= SEQUENCE {
nunber O RA- Pr eanbl es | NTEGER (1. .64) DEFAULT 1,
}
- ASNLSTOP

Alternatively, afield with optional presence may be declared with the keyword OPTIONAL. It identifies a field for which a value can be omitted. The omission carries
semantics, which is different from any normal value of the field:

- [ exanpl e/ ASNLSTART

PRACH Config ::= SEQUENCE {
r oot Sequencel ndex | NTEGER (0. .1023),
prach- Confi gl nfo PRACH- Confi gl nfo OPTIl ONAL -- Need N
}
- ASNLSTOP

The semantics of an optionally present field, in the caseit is omitted, should be indicated at the end of the paragraph including the keyword OPTIONAL, using a short comment
text with a need code. The need code includes the keyword "Need", followed by one of the predefined semanticstags (S, M, N or R) defined in sub-clause 6.1. If the semantics
tag Sis used, the semantics of the absent field are further specified either in the field description table following the ASN.1 section, or in procedure text.

The addition of OPTIONAL keywords for capability groupsis based on the following guideline. If there is more than one field in the lower level |E, then OPTIONAL keyword
is added at the group level. If thereisonly one field in the lower level I1E, OPTIONAL keyword is not added at the group level.
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A.3.6 Fields with conditional presence

A field with conditional presence is declared with the keyword OPTIONAL. In addition, a short comment text shall be included at the end of the paragraph including the
keyword OPTIONAL. The comment text includes the keyword " Cond", followed by a condition tag associated with the field ("UL" in this example):

- [ exanpl e/ ASNLSTART

Logi cal Channel Config ::= SEQUENCE {
ul - Speci fi cParaneters SEQUENCE {
priority | NTEGER (0),
} OPTIl ONAL -- Cond UL
}
- ASNLSTOP

When conditionally present fields are included in an ASN.1 section, the field description table after the ASN.1 section shall be followed by a conditional presencetable. The
conditional presence table specifies the conditions for including the fields with conditional presence in the particular ASN.1 section.

Conditional presence Explanation

UL Specification of the conditions for including the field associated with the condition tag = "UL". Semantics in case of optional presence under certain
conditions may also be specified.

The conditional presence table has two columns. The first column (heading: " Conditional presence") contains the condition tag (initalic font style), which links the fields with a
condition tag in the ASN.1 section to an entry in the table. The second column (heading: "Explanation") contains a text specification of the conditions and requirements for the
presence of the field. The second column may also include semantics, in case of an optional presence of the field, under certain conditionsi.e. using the same predefined tags as
defined for optional fieldsin A.3.5.

Conditional presence should primarily be used when presence of afield depends on the presence and/or value of other fields within the same message. If the presence of afield
depends on whether another feature/function has been configured, while this function can be configured independently e.g. by another message and/or at another point in time,
therelation is best reflected by means of a statement in the field description table.

If the ASN.1 section does not include any fields with conditional presence, the conditional presence table shall not be included.

Whenever afield is only applicable in specific cases e.g. TDD, use of conditional presence should be considered.

A.3.7 Guidelines on use of lists with elements of SEQUENCE type

Where an information element has the form of alist (the SEQUENCE OF construct in ASN.1) with the type of the list elements being a SEQUENCE data type, an information
element shall be defined for the list elements even if it would not otherwise be needed.

For example, alist of PLMN identities with reservation flags is defined as in the following example:

- [/ exanpl e/ ASN1START
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PLM\- | dentityl nfoList ::= SEQUENCE (S| ZE (1..6)) OF PLM\-Identitylnfo
PLM\- | dentitylnfo ::= SEQUENCE {
pl m-ldentity PLM\- I dentity,
cel | Reser vedFor Oper at or Use ENUVERATED {reserved, not Reserved}
}
- ASNLSTOP

rather than asin the following (bad) example, which may cause generated code to contain types with unpredictable names:

- /bad exanpl e/ ASNLSTART

PLM\- | dentityList ::= SEQUENCE (Sl ZE (1..6)) OFSEQUENCE {
pl m-ldentity PLM\- I dentity,
cel | Reser vedFor Oper at or Use ENUVERATED {reserved, notReserved}
}
- ASNLSTOP

A.3.8 Guidelines on use of parameterised SetupRelease type

ETSI TS 138 331 V15.4.0 (2019-04)

The usage of the parameterised SetupRelease type is like afunction call in programming languages where the element type parameter is passed as a parameter. The
parameterised type only implies atextual change in abstract syntax where all references to the parameterised type are replaced by the compiler with the release/setup choice.

Two examples of the usage are shown below:

- [/ exanpl e/ ASN1START

RRCMessage-r 15-1 Es ::= SEQUENCE {

field-ri5 Set upRel ease { | E-r15 } OPTI ONAL, -- Need M
}
RRCMessage-r 15-1 Es :: = SEQUENCE {

field-ri15 Set upRel ease { Elenent-r15 }
} OPTIONAL,  -- Need M
El enent -r15 :: = SEQUENCE {

fieldl-ri15 | E1-r 15,

field2-ri15 | E2-115 OPTI ONAL -- Need N
} OPTI ONAL, -- Need M

- /exanpl e/ ASNLSTOP

The SetupRelease is aways be used with only named IEs, i.e. the example below is not allowed:

- [ exanpl e/ ASNLSTART

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 449 ETSI TS 138 331 V15.4.0 (2019-04)

RRCMessage-r 15-1 Es :: = SEQUENCE {
field-ri5 Set upRel ease { SEQUENCE { -- Unnaned SEQUENCEs are not al | owned!
fieldl-ri15 | E1-r 15,
field2-ri15 | E2-115 OPTI ONAL -- Need N
}
} OPTIONAL, -- Need M
}

- /exanpl e/ ASNLSTOP

If afield defined using the parameterized SetupRel ease type requires procedural text, the field is referred to using the values defined for the type itself, namely, "setup" and
"release”. For example, procedural text for field-r15 above could be as follows:

1> if field-ri15is set to "setup™:
2> do something;
1> else (field-r15 is set to "release™):

2> release field-ri5 (if appropriate).

A.3.9 Guidelines on use of ToAddModList and ToReleaseList

In order to benefit from delta signalling when modifying lists with many and/or large elements, so-called add/mod- and release- lists should be used. Instead of asingle list
containing all elements of the list, the ASN.1 providestwo lists. One list is used to convey the actual elementsthat are to be added to the list or modified in the list. The second
list conveys only the identities (IDs) of the list elements that are to be released from the list. In other words, the ASN.1 defines only means to signal modificationsto alist
maintained in the receiver (typically the UE). An exampleis provided below:

- [ exanpl e/ ASNLSTART

AnExanpl el E :: = SEQUENCE {
el enent sToAddMbdLi st SEQUENCE (SI ZE (1..maxNrof El enents)) OF El enent OPTI ONAL, -- Need N
el enent sToRel easeLi st SEQUENCE (Sl ZE (1.. maxNrof El ements)) OF El enentld OPTI ONAL, -- Need N
}
El ement ::= SEQUENCE {
el enent | d El enent 1 d,
aField I NTEG ER (0..16777215),
anot her Fi el d OCTET STRI NG,
}
El emrentld ::= I NTEGCER (0. . naxNr of El ement s- 1)
maxNr of El enent s I NTECER ::= 50
maxNr of El enent s- 1 I NTEGER ::= 49
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- /exanpl e/ ASNLSTOP

As can be seen, the elements of the list must contain an identity (INTEGER) that identifies the elements unambiguously upon addition, modification and removal. Itis
recommended to define an |E for that identifier (here Elementld) so that it can be used both for afield inside the element as well asin the elementsToReleaseL.ist.

Both lists should be made OPTIONAL and flagged as"Need N". The need code reflects that the UE does not maintain the received lists as such but rather updatesits
configuration using the information therein. In other words, it is not possible to provide via delta signalling an update to a previoudly signalled elementsToAddModList or
elementsToReleaseList (which Need M would imply). The update is alwaysin relation to the UE's internal configuration.

If no procedural text is provided for a set of ToAddModList and ToReleasel ist, the following generic procedure applies:
The UE shall:
1> for each Elementld in the elementsToReleaselist,:
2> if the current UE configuration includes an Element with the given Elementld:
3> release the Element from the current UE configuration;
1> for each Element in the elementsToAddModList:
2> if the current UE configuration includes an Element with the given Elementld:
3> modify the configured Element in accordance with the received Element;
2> else

3> add received Element to the UE configuration.

A.4  Extension of the PDU specifications

A.4.1 General principles to ensure compatibility

It is essential that extension of the protocol does not affect interoperability i.e. it is essential that implementations based on different versions of the RRC protocol are able to
interoperate. In particular, this requirement applies for the following kind of protocol extensions:

- Introduction of new PDU types (i.e. these should not cause unexpected behaviour or damage).

- Introduction of additional fieldsin an extensible PDUs (i.e. it should be possible to ignore uncomprehended extensions without affecting the handling of the other parts
of the message).

- Introduction of additional values of an extensible field of PDUs. If used, the behaviour upon reception of an uncomprehended value should be defined.
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It should be noted that the PDU extension mechanism may depend on the logical channel used to transfer the message e.g. for some PDUs an implementation may be aware of
the protocol version of the peer in which case selective ignoring of extensions may not be required.

The non-critical extension mechanism is the primary mechanism for introducing protocol extensionsi.e. the critical extension mechanism is used merely when there is aneed to
introduce a'clean’ message version. Such a heed appears when the last message version includes a large number of non-critical extensions, which resultsin issues like
readability, overhead associated with the extension markers. The critical extension mechanism may also be considered when it is complicated to accommodate the extensions by
means of non-critical extension mechanisms.

A.4.2 Critical extension of messages and fields

The mechanisms to critically extend a message are defined in A.3.3. There are both "outer branch" and "inner branch" mechanisms available. The "outer branch" consists of a
CHOICE having the name critical Extensions, with two values, c1 and critical ExtensionsFuture. The critical ExtensionsFuture branch consists of an empty SEQUENCE, while
the c1 branch contains the "inner branch" mechanism.

The"inner branch" structure is a CHOICE with values of the form "MessageName-rX-1ES" (e.g., "RRCConnectionReconfiguration-r8-1Es") or "spareX", with the spare values
having type NULL. The "-rX-IEs" structures contain the complete structure of the message | Es for the appropriate release; i.e., the critical extension branch for the Rel-10
version of a message includes all Rel-8 and Rel-9 fields (that are not obviated in the later version), rather than containing only the additional Rel-10 fields.

The following guidelines may be used when deciding which mechanism to introduce for a particular message, i.e. only an ‘outer branch', or an 'outer branch' in combination with
an 'inner branch' including a certain number of spares:

- For certain messages, e.g. initial uplink messages, messages transmitted on a broadcast channel, critical extension may not be applicable.
- Anouter branch may be sufficient for messages not including any fields.

- The number of spares within inner branch should reflect the likelihood that the message will be critically extended in future releases (since each release with a critical
extension for the message consumes one of the spare values). The estimation of the critical extension likelihood may be based on the number, size and changeability of
the fieldsincluded in the message.

- In messages where an inner branch extension mechanism is available, all spare values of the inner branch should be used before any critical extensions are added using
the outer branch.

The following example illustrates the use of the critical extension mechanism by showing the ASN.1 of the original and of alater release

- [ exanpl e/ ASNLSTART -- Oiginal rel ease
RRCMessage :: = SEQUENCE {
rrc-Transactionldentifier RRC- Tr ansact i onl denti fi er,
critical Ext ensi ons CHO CE {
cl CHO CE{
rrcMessage-r8 RRCMessage-r 8- | Es,

spare3 NULL, spare2 NULL, sparel NULL

Ba
critical Ext ensi onsFut ure SEQUENCE {}
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/ exanpl e/ ASNLSTART

RRCMessage :: =
rrc-Transacti onldentifier
critical Ext ensi ons
cl
rrcMessage-r8
rrcMessage-r 10
rrcMessage-r11
rrcMessage-r 14
b
| ater
c2
rrcMessage-r 16

452

Later rel ease

SEQUENCE {
RRC- Tr ansact i onl denti fi er,
CHO CE {
CHO CE{
RRCMessage-r 8- | Es,
RRCMessage-r 10- | Es,
RRCMessage-r 11- | Es,
RRCMessage-r 14- | Es

CHO CE {
CHO CE{
RRCMessage-r 16- | Es,

spare7 NULL, spare6 NULL, spare5 NULL, spare4 NULL,
spare3 NULL, spare2 NULL, sparel NULL

}

critical Ext ensi onsFut ure

ASNLSTCP

SEQUENCE {}
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It isimportant to note that critical extensions may also be used at the level of individual fieldsi.e. afield may be replaced by acritically extended version. When sending the
extended version, the original version may also be included (e.g. origina field is mandatory, E-UTRAN is unaware if UE supports the extended version). In such cases, aUE
supporting both versions may be required to ignore the original field. The following example illustrates the use of the critical extension mechanism by showing the ASN.1 of the

origina and of alater release.
/ exanpl e/ ASNLSTART

RRCMessage :: =
rrc-Transacti onldentifier
critical Ext ensi ons
cl
rrcMessage-r8
spare3 NULL, spare2 NULL,

},
critical Ext ensi onsFut ure
}
}
RRCMessage-r N-1 Es ::= SEQUENCE {
fieldl-rN
field2-rN
nonCriti cal Ext ensi on
}

Original rel ease

SEQUENCE {
RRC- Transact i onl denti fi er,
CHO CE {
CHO CE{
RRCMessage-r 8- | Es,

sparel NULL

SEQUENCE {}

ENUMERATED {

val uel, value2, val ue3, value4} OPTI ONAL,

I nf or mati onEl enment 2-r N

RRCConnect i onReconf i gur at i on- viMky- | Es OPTI ONAL
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RRCConnect i onReconfi gurati on-viky-1Es ::= SEQUENCE {
field2-rM I nf or mat i onEl enent 2-r M OPTI ONAL, -- Cond NoFi el d2r N
nonCritical Ext ensi on SEQUENCE {} OPTI ONAL
}
- ASNLSTOP
Conditional presence Explanation
NoField2rN The field is optionally present, need N, if field2-rN is absent. Otherwise the field is not present

Findly, it is noted that a critical extension may be introduced in the same release as the one in which the original field was introduced e.g. to correct an essential ASN.1 error. In
such cases a UE capability may be introduced, to assist the network in deciding whether or not to use the critically extension.

A.4.3 Non-critical extension of messages
A.4.3.1 General principles

The mechanisms to extend a message in a non-critical manner are defined in A.3.3. W.r.t. the use of extension markers, the following additional guidelines apply:

- When further non-critical extensions are added to a message that has been critically extended, the inclusion of these non-critical extensionsin earlier critical branches of
the message should be avoided when possible.

- Theextension marker ("...") isthe primary non-critical extension mechanism that is used but empty sequences may be used if length determinant is not required.
Examples of cases where alength determinant is not required:

- attheend of amessage;
- attheend of astructure contained inaBIT STRING or OCTET STRING.

- When an extension marker is available, non-critical extensions are preferably placed at the location (e.g. the |E) where the concerned parameter belongs from alogical/
functional perspective (referred to as the 'default extension location”).

- Itisdesirableto aggregate extensions of the same release or version of the specification into a group, which should be placed at the lowest possible level.

- In specific casesit may be preferable to place extensions el sewhere (referred to as the 'actual extension location') e.g. when it is possible to aggregate several extensions
in agroup. In such a case, the group should be placed at the lowest suitable level in the message. <TBD: ref to separate example>

- Incase placement at the default extension location affects earlier critical branches of the message, locating the extension at a following higher level in the message
should be considered.

- Incasean extension is not placed at the default extension location, an |1E should be defined. The IE's ASN.1 definition should be placed in the same ASN.1 section as the
default extension location. In case there are intermediate level s in-between the actual and the default extension location, an |E may be defined for each level. Intermediate
levels are primarily introduced for readability and overview. Hence intermediate level s need not always be introduced e.g. they may not be needed when the default and
the actual extension location are within the same ASN.1 section. <TBD: ref to separate example>
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A.4.3.2 Further guidelines

Further to the general principles defined in the previous section, the following additional guidelines apply regarding the use of extension markers:

- Extension markers within SEQUENCE:

Extension markers are primarily, but not exclusively, introduced at the higher nesting levels.

Extension markers are introduced for a SEQUENCE comprising severa fields as well as for information elements whose extension would result in complex
structures without it (e.g. re-introducing another list).

Extension markers are introduced to make it possible to maintain important information structures e.g. parameters relevant for one particular RAT.
Extension markers are also used for size critical messages (i.e. messages on BCCH, BR-BCCH, PCCH and CCCH), although introduced somewhat more carefully.

The extension fieldsintroduced (or frozen) in a specific version of the specification are grouped together using double brackets.

- Extension markers within ENUMERATED:

Spare values may be used until the number of values reaches the next power of 2, while the extension marker caters for extension beyond that limit, given that the use
of spare valuesin alater Release is possible without any error cases.

A suffix of the form "vXYZ" is used for the identifier of each new value, e.g. "vaue-vXYZ".

- Extension markers within CHOICE:

Extension markers are introduced when extension is foreseen and when comprehension is not required by the receiver i.e. behaviour is defined for the case where the
receiver cannot comprehend the extended value (e.g. ignoring an optional CHOICE field). It should be noted that defining the behaviour of areceiver upon receiving
anot comprehended choice value is not required if the sender is aware whether or not the receiver supports the extended value.

A suffix of the form "vXYZ" is used for the identifier of each new choice value, e.g. "choice-vXYZ".

Non-critical extensions at the end of a message/ of afield contained in an OCTET or BIT STRING:

- When anonCriticalExtension is actually used, a"Need" code should not be provided for the field, which alwaysis a group including at least one extension and a field
facilitating further possible extensions. For simplicity, it is recommended not to provide a"Need" code when the field is not actually used either.

Further, more general, guidelines:

- Incaseaneed codeis not provided for agroup, a"Need" codeis provided for all individual extension fields within the group i.e. including for fields that are not marked
as OPTIONAL. The latter isto clarify the action upon absence of the whole group.

A.4.3.3 Typical example of evolution of IE with local extensions

The following example illustrates the use of the extension marker for a number of elementary cases (sequence, enumerated, choice). The example also illustrates how the |IE
may be revised in case the critical extension mechanism is used.
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NOTE Incasethereisaneed to support further extensions of release n while the ASN.1 of release (n+1) has been frozen, without requiring the release n receiver to
support decoding of release (n+1) extensions, more advanced mechanisms are needed e.g. including multiple extension markers.

/ exanpl e/ ASNLSTART

InformationEl enentl ::= SEQUENCE {
fieldl ENUVERATED {
val uel, val ue2, val ue3, val ue4-v880,
., val ue5-v960 },

field2 CHO CE {
field2a BOOLEAN,
field2b I nf or mat i onEl enent 2b,
fiel d2c-v960 I nf or mat i onEl enent 2c-r 9
Ba
[[
field3-r9 I nf or mat i onEl enent 3-r 9 OPTI ONAL -- Need R
11,
[[
fiel d3-v9a0 I nf or mat i onEl enent 3- v9al OPTI ONAL, -- Need R
field4-r9 I nf or mat i onEl enent 4 OPTI ONAL -- Need R
1]
}
I nf or mat i onEl enent 1-r 10 :: = SEQUENCE {
fieldl ENUVERATED {
val uel, value2, val ue3, val ue4-v880,
val ue5-v960, val ue6-v1170, spare2, sparel, ... },
field2 CHO CE {
field2a BOOLEAN,
field2b I nf or mat i onEl enent 2b,
field2c-v960 I nf or mat i onEl enent 2c-r 9,
fi el d2d- v12b0 | NTEGER (0. . 63)
Ba
field3-r9 I nf or mat i onEl enent 3-r 10 OPTI ONAL, -- Need R
field4-r9 I nf or mat i onEl enent 4 OPTI ONAL, -- Need R
field5-r10 BOOLEAN,
field6-r10 I nf or mat i onEl enent 6-r 10 OPTI ONAL, -- Need R
[[
field3-v1170 I nf or mat i onEl enent 3-v1170 OPTI ONAL -- Need R
1]
}
ASN1STOP

Some remarks regarding the extensions of InformationElementl as shown in the above example:
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— The InformationElementl isinitially extended with a number of non-critical extensions. In release 10 however, acritical extension isintroduced for the message using
this IE. Consequently, a new version of the | E InformationElement1 (i.e. InformationElement1-r10) is defined in which the earlier non-critical extensions are
incorporated by means of arevision of the original field.

— Thevalued-v880 is replacing a spare value defined in the original protocol version for field1. Likewise value6-v1170 replaces spare3 that was originally defined in the
r10 version of fieldl.

— Within the critically extended release 10 version of InformationElement1, the names of the origina fields/I Es are not changed, unlessthereisarea need to distinguish
them from other fieldg/IEs. E.g. the field1 and I nformationElement4 were defined in the original protocol version (release 8) and hence not tagged. Moreover, the field3-
r9isintroduced in release 9 and not re-tagged; although, the InformationElement3 is al so critically extended and therefore tagged | nfor mationElement3-r10 in the release
10 version of InformationElement1.

A.4.3.4 Typical examples of non critical extension at the end of a message

The following example illustrates the use of non-critical extensions at the end of the message or at the end of afield that iscontainedinaBIT or OCTET STRING i.e. when an
empty sequence is used.

- [/ exanpl e/ ASN1START

RRCMessage-r8-1Es ::= SEQUENCE {
fieldl I nf ormati onEl enent 1,
field2 I nf or mat i onEl enent 2,
field3 I nf or mat i onEl enent 3 OPTI ONAL, -- Need N
nonCriti cal Ext ensi on RRCMessage- v860- | Es OPTI ONAL

}

RRCMessage-v860-1Es ::= SEQUENCE {
fiel d4-v860 I nf or mat i onEl enent 4 OPTI ONAL, -- Need S
fiel d5-v860 BOOLEAN OPTI ONAL, -- Cond C54
nonCriti cal Ext ensi on RRCMessage- v940- | Es OPTI ONAL

}

RRCMessage-v940-1 Es ::= SEQUENCE {
fiel d6-v940 I nf or mat i onEl enent 6-r9 OPTI ONAL, -- Need R
nonCriti cal Ext ensi ons SEQUENCE {} OPTI ONAL

}

- ASNLSTOP

Some remarks regarding the extensions shown in the above example:

— The InformationElement4 isintroduced in the original version of the protocol (release 8) and hence no suffix is used.

A.4.3.5 Examples of non-critical extensions not placed at the default extension location

The following example illustrates the use of non-critical extensionsin case an extension is not placed at the default extension location.

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 457 ETSI TS 138 331 V15.4.0 (2019-04)

— ParentlE-WithEM

The |E Parentl E-WithEMis an example of a high level |E including the extension marker (EM). The root encoding of this |E includes two lower level |Es ChildlE1-WithoutEM
and ChildIE2-WithoutEM which not include the extension marker. Consequently, non-critical extensions of the Child-IEs have to be included at the level of the Parent-IE.

The example illustrates how the two extension |Es Childl E1-WithoutEM-vNx0 and Childl E2-WithoutEM-vNXxO (both in release N) are used to connect non-critical extensions
with adefault extension location in the lower level IEsto the actual extension location in this|E.

ParentlE-WithEM information element

- [ exanpl e/ ASNLSTART

Parent | EEWthEM : : = SEQUENCE {
-- Root encodi ng, including:
chi | dl E1- Wt hout EM Chi | dI E1- W t hout EM OPTI ONAL, -- Need N
chi | dl E2- Wt hout EM Chi | dl E2- W t hout EM OPTI ONAL, -- Need N
L . . .
chi | dl E1- Wt hout EM vNxO Chi | dl E1- W t hout EM vNXO OPTI ONAL, -- Need N
chi | dl E2- W t hout EM vNxO Chi | dI E2- W t hout EM VN0 OPTI ONAL -- Need N
11

}

- ASNLISTOP

Some remarks regarding the extensions shown in the above example:
— Thefields childl Ex-WithoutEM-vNxO may not really need to be optional (depends on what is defined at the next lower level).

— Ingenera, especially when there are several nesting levels, fields should be marked as optional only when there is a clear reason.

- ChildIE1-WithoutEM

The |E ChildIE1-WithoutEM is an example of alower level IE, used to control certain radio configurations including a configurable feature which can be setup or released using
the local |E ChlE1-ConfigurableFeature. The example illustrates how the new field chiE1-NewField is added in release N to the configuration of the configurable feature. The
example is based on the following assumptions:

— Wheninitially configuring as well as when modifying the new field, the original fields of the configurable feature have to be provided also i.e. asif the extended ones
were present within the setup branch of this feature.

— When the configurable feature is rel eased, the new field should be released a so.

— When omitting the original fields of the configurable feature the UE continues using the existing values (which is used to optimise the signalling for features that
typically continue unchanged upon handover).

— When omitting the new field of the configurable feature the UE rel eases the existing values and discontinues the associated functionality (which may be used to support
release of unsupported functionality upon handover to an eNB supporting an earlier protocol version).
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The above assumptions, which affect the use of conditions and need codes, may not always apply. Hence, the example should not be re-used blindly.

ChildIE1-WithoutEM information elements

- [/ exanpl e/ ASN1START

Chi |l dl E1-WthoutEM :: = SEQUENCE {
-- Root encodi ng, including:
chl E1- Confi gur abl eFeat ure Chl E1- Confi gur abl eFeat ure OPTI ONAL -- Need N
}
Chi | dl E1- Wt hout EM vNxO :: = SEQUENCE {
chl E1- Confi gur abl eFeat ur e- viNx0 Chl E1- Confi gur abl eFeat ure- vNxO  OPTI ONAL -- Cond ConfigF
}
Chl E1- Confi gur abl eFeature :: = CHO CE {
rel ease NULL,
set up SEQUENCE {
Root encodi ng
}
}
Chl E1- Confi gur abl eFeat ure-vNx0 ::= SEQUENCE {
chl E1- NewFi el d-r N I NTEGER (0. . 31)
}
- ASNLSTOP
Conditional presence Explanation
ConfigF The field is optional present, need R, in case of chIE1-ConfigurableFeature is included and set to "setup"; otherwise the field is not present and the
UE shall delete any existing value for this field.

- ChildIE2-WithoutEM

The |E ChildIE2-WithoutEM is an example of alower level |E, typically used to control certain radio configurations. The exampleillustrates how the new field chlE1-NewField
isadded in release N to the configuration of the configurable feature.

ChildIE2-WithoutEM information element

- [ exanpl e/ ASNLSTART

Chi |l dl E2-Wt hout EM : : = CHO CE {
rel ease NULL,
set up SEQUENCE {

Root encodi ng

}
}

Chi | dl E2- W t hout EM VNXO : :

SEQUENCE {
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chl E2- NewFi el d-rN I NTEGER (0. . 31) OPTI ONAL -- Cond ConfigF
}
- ASNL1STOP
Conditional presence Explanation
ConfigF The field is optional present, need R, in case of chlE2-ConfigurableFeature is included and set to "setup”; otherwise the field is not present and the
UE shall delete any existing value for this field.

A.5 Guidelines regarding inclusion of transaction identifiers in RRC messages

The following rules provide guidance on which messages should include a Transaction identifier

1: DL messages on CCCH that move UE to RRC-Idle should not include the RRC transaction identifier.

2. All network initiated DL messages by default should include the RRC transaction identifier.

3: All UL messages that are direct response to a DL message with an RRC Transaction identifier should include the RRC Transaction identifier.
4. All UL messagesthat require adirect DL response message should include an RRC transaction identifier.
5

. All UL messages that are not in response to a DL message nor require a corresponding response from the network should not include the RRC Transaction identifier.

A.6  Guidelines regarding use of need codes

The following rule provides guidance for determining need codes for optional downlink fields:

- if the field needs to be stored by the UE (i.e. maintained) when absent:
- use Need M (=Maintain);

- elsg, if the field needs to be released by the UE when absent:
- use Need R (=Release);

- else, if UE shall take no action when the field is absent (i.e. UE does not even need to maintain any existing value of the field):
- use Need N (=None);

- else (UE behaviour upon absence does not fit any of the above conditions):

- use Need S (=Specified);
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- specify the UE behaviour upon absence of the field in the procedural text or in the field description table.

A.7  Guidelines regarding use of conditions

Conditions are primarily used to specify network restrictions, for which the following types can be distinguished:
- CondM: Message Contents related constraints e.g. that afield B is mandatory present if the same message includes field A and when it is set value X.

- CondC: Configuration Constraints e.g. that afield D can only be signalled if field C is configured and set to value Y. (i.e. regardless of whether field C is present in the
same message or previously configured).

The use of these conditionsisillustrated by an example.

- [/ exanpl e/ ASN1START

RRCMessage- | Es ::= SEQUENCE {
fiel dA Fi el dA OPTI ONAL, -- Need M
fieldB Fi el dB OPTI ONAL, -- CondM Fi el dAset ToX
fieldC Fi el dC OPTI ONAL, -- Need M
fieldD Fi el dD OPTI ONAL, -- CondC- Fi el dCset ToY
nonCriti cal Ext ensi on SEQUENCE {} OPTI ONAL

}

- /exanpl e/ ASNLSTOP

Conditional presence | Explanation
Message (content) constraints
CondM-FieldAsetToX The field is mandatory present if fieldA is included and set to valueX. Otherwise the field

is optional present, need R.

Configuration constraints
CondC- FieldCsetToY The field is optional present, need M, if fieldC is configured and set to valueY. Otherwise
the field is not present and the UE does not maintain the value
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Annex B (informative): RRC Information

B.1  Protection of RRC messages (informative)

The following list provides information which messages can be sent (unprotected) prior to security activation and which messages can be sent unprotected after security
activation. Those messages indicated "-" in "P" column should never be sent unprotected by gNB or UE. Further requirements are defined in the procedural text.

P...Messages that can be sent (unprotected) prior to security activation
A - 1...Messages that can be sent without integrity protection after security activation
A - C...Messages that can be sent unciphered after security activation

NA... Message can never be sent after security activation
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Message P A-l A-C Comment

DLInformationTransfer + - -

LocationMeasurementindication - - -

MIB + + +

MeasurementReport - - - Measurement configuration may be sent prior to security activation. But: In order to protect privacy of
UEs, MeasurementReport is only sent from the UE after successful security activation.

Paging + + +

RRCReconfiguration + - - The message shall not be sent unprotected before security activation if it is used to perform
handover or to establish SRB2 and DRBs

RRCReconfigurationComplete + - - Unprotected, if sent as response to RRCReconfiguration which was sent before security activation

RRCReestablishment - - + Integrity protection applied, but no ciphering.

RRCReestablishmentComplete - - -

RRCReestablishmentRequest - - + This message is not protected by PDCP operation. However, a short MAC-I is included.

RRCReject + + + Justification for A-l and A-C: the message can be sent in SRBO in RRC_INACTIVE state, after the
security is activated.

RRCRelease + - - Justification for P: If the RRC connection only for signalling not requiring DRBs or ciphered
messages, or the signalling connection has to be released prematurely, this message is sent as
unprotected. RRCRelease message sent before security activation cannot include
deprioritisationReq, suspendConfig, redirectedCarrierinfo, cellReselectionPriorities information fields

RRCRequest + NA NA

RRCResume - - -

RRCResumeRequest - - + This message is not protected by PDCP operation. However, a resumeMAC-I is included.

RRCResumeRequestl - - + This message is not protected by PDCP operation. However, a resumeMAC-I is included.

RRCResumeComplete - - -

RRCSetup + + + Justification for A-l and A-C: the message can be sent in SRBO in RRC_INACTIVE state, after the
security is activated.

RRCSetupComplete + NA NA

RRCSystemInfoRequest + + + Justification for A-l and A-C: the message can be sent in SRBO in RRC_INACTIVE state, after the
security is activated.

SecurityModeCommand + NA NA Integrity protection applied, but no ciphering (integrity verification done after the message received
by RRC)

SecurityModeComplete - - + The message is sent after security activation. Integrity protection applied, but no ciphering. Ciphering
is applied after completing the procedure.

SecurityModeFailure + NA NA Neither integrity protection nor ciphering applied.

Systemlinformation + + +

SIB1 + + +

UECapabilityEnquiry + - -

UECapabilitylnformation + - -

ULInformationTransfer + - -
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Annex C (informative):
Change history

ETSI



3GPP TS 38.331 version 15.4.0 Release 15 464
Change history
Date | Meetin TDoc CR |Rev|Cat Subject/Comment New
g version
04/2017 [RAN2#9 [R2-1703395 0.0.1
7bis
04/2017 [RAN2#9 [R2-1703922 0.0.2
7bis
05/2017 |[RAN2#9 |R2-1705815 0.0.3
8
06/2017 |RAN2#N |R2-1707187 0.0.4
R2
08/2017 |[RAN2#9 [R2-1708468 0.0.5
9
09/2017 |[RAN2#9 [R2-1710557 0.1.0
9bis
11/2017 |RAN2#1 [R2-1713629 0.2.0
00
11/2017 |RAN2#1 [R2-1714126 0.3.0
00
12/2017 |RAN2#1 [R2-1714259 0.4.0
00
12/2017 |RP#78 RP-172570 Submitted for Approval in RAN#78 1.0.0
12/2017 |RP#78 Upgraded to Rel-15 (MCC) 15.0.0
03/2018 |RP#79 |RP-180479 0008 |1 F Corrections for EN-DC (Note: the clause numbering between 15.1.0
15.0.0 and 15.1.0 has changed in some cases).
06/2018 |RP-80 RP-181326 0042 |7 F Miscellaneous EN-DC corrections 15.2.0
RP-80 Correction: Duplicate Foreword section removed & ASN.1 sections |15.2.1
touched up
09/2018 [RP-81 RP-181942 0100 (4 F Introduction of SA 15.3.0
12/2018 |RP-82 RP-182656 0179 |3 F Handling of Resume Failure 15.4.0
RP-82 RP-182651 0187 |1 F Clarification on the presence of ra-ResponseWindow 15.4.0
RP-82 RP-182656 0188 |3 F Addition of RAN specific Access Category 15.4.0
RP-82 RP-182653 0199 |2 F CR for TS38.331 on MIB 15.4.0
RP-82 RP-182653 0200 |1 F CR for TS38.331 on PDCCH-ConfigSIB 15.4.0
RP-82 RP-182661 0202 |2 F Handling Cell Reselection during S| Request 15.4.0
RP-82 RP-182649 0213 |2 F Corrections on security field descriptions 15.4.0
RP-82 RP-182649 0216 |2 F Remain issue for T302 15.4.0
RP-82 RP-182649 0219 |1 F [C204] Handling of timer T380 15.4.0
RP-82 RP-182655 0229 |2 F Clarification on configured grant timer in 38.331 15.4.0
RP-82 RP-182663 0232 |2 F CR for ServingCellConfigCommon in 38.331 15.4.0
RP-82 RP-182659 0234 |3 F Introduction of cell level rate matching parameters in 15.4.0
ServingCellConfig
RP-82 RP-182650 0235 |2 F CR for introducing PSCell frequency in CG-Config 15.4.0
RP-82 RP-182650 0236 |2 F CR for security handling for eLTE in 38.331 15.4.0
RP-82 RP-182650 0237 |1 F Handling on simultaneously triggered NAS&AS events (1770) 15.4.0
RP-82 RP-182650 0238 |2 F Handling on security keys for resume procedure (1774) 15.4.0
RP-82 RP-182664 0239 |5 F RIL 1556, 1557, 1558 on RB handling when resuming 15.4.0
RP-82 RP-182650 0242 |2 F Security for RRC connection release 15.4.0
RP-82 RP-182650 0243 |4 F Corrections on reestablishment and security procedures 15.4.0
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RP-82 RP-182650 0244 |1 F RIL 1118 on release case to upper layers for CN paging for a UE in |15.4.0
RRC_INACTIVE
RP-82 RP-182650 0246 |2 F CR on Sl request procedure in TS38.331 15.4.0
RP-82 RP-182650 0248 |2 F CR to 38331 on ul-DataSplitThreshold for SRB 15.4.0
RP-82 RP-182652 0249 |2 F Clarification of guami-Type 15.4.0
RP-82 RP-182652 0252 |1 F CR to 38.331 on Protection of RRC messages Table 15.4.0
RP-82 RP-182663 0254 |2 F Access barring check after handover 15.4.0
RP-82 RP-182663 0259 |3 F Stop of T390 and related UE actions 15.4.0
RP-82 RP-182657 0260 (4 F Corrections for handover between NR and E-UTRA 15.4.0
RP-82 RP-182738 0267 |3 F CR on ssb-ToMeasure in MeasurementTimingConfiguration 15.4.0
RP-82 RP-182659 0269 |3 F Clarification of the applicability of 38.331 to EN-DC 15.4.0
RP-82 RP-182654 0270 |3 F Clarification on the smtc signalled for intra-NR handover, PSCell  (15.4.0
change or SCell addition
RP-82 RP-182654 0273 |3 F CR on fallback to the setup procedure 15.4.0
RP-82 RP-182654 0275 |1 F Correction on cell sorting for periodical measurement reporting 15.4.0
RP-82 RP-182660 0277 |2 F Measurement related actions upon re-establishment 15.4.0
RP-82 RP-182654 0278 |1 F CR on threshold description for cell quality derivation 15.4.0
RP-82 RP-182654 0282 |1 F CR to avoid unnecessary L3 filtered beam measurements 15.4.0
RP-82 RP-182660 0283 |2 F CR on CGil reporting 15.4.0
RP-82 RP-182660 0291 |3 F Additional UE capabilities for NR standalone 15.4.0
RP-82 RP-182667 0294 (4 F NR RRC Processing Time 15.4.0
RP-82 RP-182812 0295 |5 F Update of L1/RF capabilities 15.4.0
RP-82 RP-182651 0296 |2 F UE configuration on re-establishment procedure 15.4.0
RP-82 RP-182651 0298 |2 F SIB size limitation [M201] 15.4.0
RP-82 RP-182651 0299 |2 F Correction on SRS-TPC-CommandConfig 15.4.0
RP-82 RP-182651 0302 |2 F Clarification on counter check procedure 15.4.0
RP-82 RP-182666 0307 |4 F CR on the Clarification for the Support of the Delay Budget Report |15.4.0
in NR
RP-82 RP-182666 0320 |3 F ssh-PositionsInBurst correction 15.4.0
RP-82 RP-182666 0325 |3 F Barring behaviour when SIB1 reception fails 15.4.0
RP-82 RP-182666 0329 |5 F System Information Storing and Validity Clarifications and 15.4.0
Corrections
RP-82 RP-182666 0330 |3 F SIBs required before initiating connection 15.4.0
RP-82 RP-182652 0333 |1 F On contens of measObjectEUTRA 15.4.0
RP-82 RP-182654 0335 |2 F A3 and A5 corrections - neighbouring cell definition 15.4.0
RP-82 RP-182650 0339 |2 F Sl reception in RRC Connected mode (RIL#11611) 15.4.0
RP-82 RP-182650 0340 |2 F Miscellaneous corrections on S| procedures 15.4.0
RP-82 RP-182652 0342 |1 F On RRM measurements related procedual text corrections 15.4.0
RP-82 RP-182651 0344 |1 F Clarification for absense of nr-NS-PmaxList IE 15.4.0
RP-82 RP-182652 0345 |2 F Clarification on paging in connected mode 15.4.0
RP-82 RP-182651 0350 |2 F ASN.1 correction to fr-InfoListSCG in CG-Config 15.4.0
RP-82 RP-182661 0355 |2 F Update of L2 capability parameters 15.4.0
RP-82 RP-182651 0364 |1 F Procedures for full config at RRCResume 15.4.0
RP-82 RP-182651 0365 |2 F Clarification of PDCP-Config field descriptions 15.4.0
RP-82 RP-182653 0368 |2 F UE Context handling during handover to NR 15.4.0
RP-82 RP-182652 0371 |2 F [E255] CR to 38.331 on corrections related to CGI reporting timer |15.4.0
T321
RP-82 RP-182655 0375 |3 F R2-1817981 CR to 38.331 on pendingRnaUpdate setting 15.4.0
RP-82 RP-182653 0376 |2 F Introducing procedure for reporting RLC failures 15.4.0
RP-82 RP-182654 0379 |2 F Correction of frequency band indication in MeasObjectNR 15.4.0
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RP-82 RP-182654 0382 |2 F RRC connection release triggered by upper layers 15.4.0
RP-82 RP-182660 0384 |3 F Correction to configuration of measurement object 15.4.0
RP-82 RP-182665 0388 |3 F Correction to 38331 in SRS-Config 15.4.0
RP-82 RP-182657 0391 |2 F Correction for PowerControl-related issues 15.4.0
RP-82 RP-182668 0395 |4 F Inter-band EN-DC Configured Output Power requirements 15.4.0
RP-82 RP-182655 0396 |2 F E573 Configuration of SRB1 during Resume 15.4.0
RP-82 RP-182655 0402 |1 F Triggers for abortion of RRC establishment 15.4.0
RP-82 RP-182656 0406 |2 F Correction on CN type indication for Redirection from NR to E- 15.4.0
UTRA
RP-82 RP-182664 0409 |4 F Miscellaneous minor corrections 15.4.0
RP-82 RP-182654 0410 |1 F Invalidation of L1 parameter nrofCQIsPerReport 15.4.0
RP-82 RP-182654 0411 |1 F Clarifications on RNA update and CN registration (N023) 15.4.0
RP-82 RP-182666 0412 |3 F Missing optionality bit in CG-ConfigInfo 15.4.0
RP-82 RP-182662 0414 |2 F Clarification for the implementation of UE feature list item 6-1 15.4.0
(BWP op1)
RP-82 RP-182654 0417 |1 F Clarification on ssb-PositionsInBurst 15.4.0
RP-82 RP-182667 0418 |3 F Correction to commonControlResourceSet 15.4.0
RP-82 RP-182667 0420 |2 F Correction to TDD configuration in SIB1 15.4.0
RP-82 RP-182668 0421 |5 F Clarification on handling of default parameters 15.4.0
RP-82 RP-182663 0429 |2 F SRB3 integrity protection failure handling 15.4.0
RP-82 RP-182653 0431 |2 F Corrections to the field decriptions of System Information 15.4.0
RP-82 RP-182653 0434 |1 F Correction to Sl provision in connected mode 15.4.0
RP-82 RP-182661 0436 |3 F PDCCH Monitoring Occasions in S| Window 15.4.0
RP-82 RP-182655 0438 |3 F CR on S| Message Acquisition 15.4.0
RP-82 RP-182652 0439 |1 F Update of nas-SecurityParamFromNR according to LS from SA3  [15.4.0
RP-82 RP-182652 0445 |2 F Correction to Default MAC Cell Group configuration 15.4.0
RP-82 RP-182652 0447 |1 F Correction to missing field descriptions of PLMN Identity 15.4.0
RP-82 RP-182657 0448 |2 F Introducing PDCP suspend procedure 15.4.0
RP-82 RP-182657 0449 |2 F Correction to PDCP statusReportRequired 15.4.0
RP-82 RP-182664 0454 |3 F CR to 38.331 on the ambiguity of targetCellldentity in 15.4.0
Resume/Reestablishment MAC-I calculation
RP-82 RP-182655 0457 |1 Corrections on P-Max description 15.4.0
RP-82 RP-182651 0460 |2 Clarification on Configuration of multiplePHR for EN-DC and NR- [15.4.0
CA
RP-82 RP-182656 0469 |2 F Correction on conditional presence of PCellOnly 15.4.0
RP-82 RP-182657 0474 (4 F Introduction of power boosting indicator for pi2BPSK waveform 15.4.0
RP-82 RP-182655 0475 |1 F Correction on the allowedBC-ListMRDC 15.4.0
RP-82 RP-182649 0476 |2 F Removal of restriction on RB removal and addition 15.4.0
RP-82 RP-182649 0482 |2 F Correction to full configuration 15.4.0
RP-82 RP-182661 0492 |3 F CR on MeasurementTimingConfiguration 15.4.0
RP-82 RP-182654 0502 |1 F Bandwidth configuration for initial BWP 15.4.0
RP-82 RP-182664 0503 |4 F CORESET#0 configuration when SIB1 is not broadcast 15.4.0
RP-82 RP-182663 0506 |1 F Correction on the behaviors with cell reselection while T302 is 15.4.0
running
RP-82 RP-182661 0509 |2 F Correction on SDAP reconfiguration handling 15.4.0
RP-82 RP-182663 0510 |1 F Clarification for the UE behaviour in camped normally and camped |15.4.0
on any cell states
RP-82 RP-182663 0514 |2 F Correction to description of parameter Ns nAndPagingFrameOffset|15.4.0
RP-82 RP-182649 0515 |- F Correction to description of parameter Ns 15.4.0
RP-82 RP-182661 0516 |1 F CR on UE behaviour after S| Acquisition Failure 15.4.0
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RP-82 RP-182662 0518 |1 F CR on PUCCH-ConfigCommon 15.4.0
RP-82 RP-182662 0520 |1 F Clarifications on receiving RRCReject without wait timer 15.4.0
RP-82 RP-182665 0522 |1 F CR on powerControlOffset 15.4.0
RP-82 RP-182664 0524 |2 F Correction to configuration of firstPDCCH- 15.4.0
MonitoringOccasionOfPO
RP-82 RP-182660 0539 |1 F R on PCCH-Config 15.4.0
RP-82 RP-182649 0541 |- F Clarification to no barring configuration for Implicit UAC 15.4.0
RP-82 RP-182649 0542 |- F Correction to Access Category and barring config determination 15.4.0
for implicit access barring
RP-82 RP-182664 0543 |2 F Per serving cell MIMO layer configuration 15.4.0
RP-82 RP-182661 0545 |1 F Correction to reconfiguration with sync 15.4.0
RP-82 RP-182659 0552 |1 F Correction for SSB power 15.4.0
RP-82 RP-182659 0554 |1 F Corrections on SearchSpace configuration 15.4.0
RP-82 RP-182665 0558 |1 F Correction for TCI state in ControlResourceSet 15.4.0
RP-82 RP-182663 0560 |1 F CR for the optional configuration of subbandSize 15.4.0
RP-82 RP-182650 0562 |- F Correction on ShortMAC-I description in 38.331 15.4.0
RP-82 RP-182661 0567 |1 F CR to the field descriptions of System Information 15.4.0
RP-82 RP-182650 0569 |- F Clarification on SRB3 release 15.4.0
RP-82 RP-182650 0570 |- F Avoiding security risk for RLC UM bearers during termination point |15.4.0
change
RP-82 RP-182660 0571 |1 F MO configuration with SSB SCS for a given SSB frequency 15.4.0
RP-82 RP-182663 0572 |1 F Barring alleviation for emergency service 15.4.0
RP-82 RP-182664 0575 |1 F Corrections for security configurations during setup of SRB1 15.4.0
RP-82 RP-182660 0577 |1 F Clarification of UE behaviour when frequencyBandList is absent in [15.4.0
SIB4
RP-82 RP-182661 0578 |2 F Handling of missing fields in SIB1 15.4.0
RP-82 RP-182659 0580 |1 F Correction to ControlResourceSetZero 15.4.0
RP-82 RP-182667 0582 |2 F Full configuration for inter-RAT handover 15.4.0
RP-82 RP-182664 0587 |1 F Corrections on number of RadioLinkMonitoringRS condifuration 15.4.0
RP-82 RP-182659 0591 |1 F Clarification on phr-Type2OtherCell 15.4.0
RP-82 RP-182667 0594 |2 F Addition of PCI in MeasTiming 15.4.0
RP-82 RP-182667 0600 |5 F Clarifications to SIBs requiring request procedure 15.4.0
RP-82 RP-182659 0601 |1 F Correction for support of initial downlink BWP 15.4.0
RP-82 RP-182657 0602 |1 F Miscellaneous corrections related to idle mode SIBs 15.4.0
RP-82 RP-182657 0603 |1 F Correction for missing fields in SIB2 and SIB4 15.4.0
RP-82 RP-182657 0604 |2 F Correction to Q-QualMin value range 15.4.0
RP-82 RP-182663 0616 |1 F Clarification of cell reselection during resume procedure 15.4.0
RP-82 RP-182663 0617 |1 F Determination of Access ldentities for RRC-triggered Access 15.4.0
Attempts
RP-82 RP-182663 0618 |1 F CR to 38.331 on stopping of timer T390 upon reception of 15.4.0
RRCRelease
RP-82 RP-182840 0620 |3 F CR on MN/SN coordination for report CGI procedure 15.4.0
RP-82 RP-182666 0624 |2 F CR to 38.331 on aligning I-RNTI terminology in paging and 15.4.0
SuspendConfig (Alt.2)
RP-82 RP-182665 0627 |2 F CR to 38.331 on IRAT Cell reselection in RRC_INACTIVE 15.4.0
RP-82 RP-182662 0638 |1 F CR for pendingRnaUpdate set 15.4.0
RP-82 RP-182665 0640 |2 F Corrections on BWP ID 15.4.0
RP-82 RP-182664 0643 |1 F Inter-frequency handover capability 15.4.0
RP-82 RP-182659 0646 |1 F Search space configuration for DCI format 2_0 monitoring 15.4.0
RP-82 RP-182739 0647 |3 F Correction on power headroom configuration exchange 15.4.0
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RP-82 RP-182665 0649 |2 F UE capability on PA architecture 15.4.0
RP-82 RP-182662 0654 |1 F CR on pdsch-TimeDomainAllocationList and pusch- 15.4.0
TimeDomainAllocationList
RP-82 RP-182664 0655 |1 F Correction on the SSB based RACH configuration 15.4.0
RP-82 RP-182659 0656 |1 F CR on starting bit of Format 2-3 15.4.0
RP-82 RP-182663 0660 |1 C CR on wait timer in RRC release 15.4.0
RP-82 RP-182662 0664 |1 F SCell release at RRC Reestablishment 15.4.0
RP-82 RP-182663 0665 |1 F Clean up of SRB1 terminology 15.4.0
RP-82 RP-182662 0670 |1 F Correction on the size of PUCCH resource ID 15.4.0
RP-82 RP-182667 0673 |3 F CR to 38.331 on Integrity Check failure at RRC Reestablishment [15.4.0
RP-82 RP-182661 0680 |1 F Correction on S| message acquisition timing 15.4.0
RP-82 RP-182653 0682 |- F Add t-ReselectionNR-SF in SIB2 15.4.0
RP-82 RP-182654 0683 |- F fregBandIndicatorNR correction in MultiFrequencyBandListNR-SIB |15.4.0
RP-82 RP-182658 0684 |2 F Corrections to CellSelectioninfo in SIB1 and SIB4 15.4.0
RP-82 RP-182654 0686 |- F Correction on the field description of DRX timers 15.4.0
RP-82 RP-182661 0687 |1 F Correction on DC subcarrier usage in SetupComplete message 15.4.0
RP-82 RP-182665 0688 |3 F Various carrier frequency definiton corrections 15.4.0
RP-82 RP-182661 0689 |1 F CR on signaling contiguous and non-contiguous EN-DC capability |15.4.0
RP-82 RP-182654 0692 |- F Update of the usage of QCL type-C 15.4.0
RP-82 RP-182659 0694 |1 F Cleanup of references to L1 specifications 15.4.0
RP-82 RP-182660 0695 |1 F Correction of MeasResultEUTRA 15.4.0
RP-82 RP-182660 0696 |1 F Missing need code for refFreqCSI-RS 15.4.0
RP-82 RP-182661 0697 |2 F Missing procedure text in RRC Reconfiguration 15.4.0
RP-82 RP-182781 0700 |3 F Correction to UE capability procedures in 38.331 15.4.0
RP-82 RP-182667 0701 |1 F Correction to aperiodicTriggeringOffset 15.4.0
RP-82 RP-182664 0709 |1 F CR to 38.331 on including serving cell measurements 15.4.0
RP-82 RP-182660 0711 |1 F CR to 38.331 on associatedSSB 15.4.0
RP-82 RP-182662 0714 |1 F CR on 38.331 for RRCResumeRequest and 15.4.0
RRCResumeRequestl and protection of RRCResumeRequestl
RP-82 RP-182667 0715 |2 F Correction for reporting of NR serving cell measurements when 15.4.0
rsType is missing
RP-82 RP-182656 0719 |1 F Clarification of the values for RangeToBestCell 15.4.0
RP-82 RP-182668 0721 |2 F CR on handling of timer T380 15.4.0
RP-82 RP-182662 0723 |2 F CR on supporting signalling only connection 15.4.0
RP-82 RP-182838 0725 |3 F Signalling introduction of SRS switching capability 15.4.0
RP-82 RP-182667 0729 |3 B CR on signalling introduction of UE overheating support in NR SA |15.4.0
scenario
RP-82 RP-182856 0730 |4 F CR on SRS antenna switching 15.4.0
RP-82 RP-182660 0731 |1 F Correction to offsetToPointA 15.4.0
RP-82 RP-182655 0732 |- F Correction to cell selection parameters 15.4.0
RP-82 RP-182665 0746 |2 F CR to 38.331 on stopping T302 and UE related actions 15.4.0
RP-82 RP-182666 0750 |2 F Correction on indication for user plane resource release 15.4.0
RP-82 RP-182662 0767 |1 F Correction on the terminology scg-ChangeFailure 15.4.0
RP-82 RP-182661 0768 |1 F Correction on default configuration 15.4.0
RP-82 RP-182660 0772 |1 F Clarification of measurement object for beam reporting for NR cells|15.4.0
RP-82 RP-182667 0773 |3 F CR to 38.331 on UE AS Context definition — Include 15.4.0
suspendConfig
RP-82 RP-182661 0778 |1 F CR to 38.331 on HO support in Setup Procedure 15.4.0
RP-82 RP-182656 0781 |- F CR on description of kO 15.4.0
RP-82 RP-182666 0783 |2 F CR to 38.331 on removing FFS of locationinfo 15.4.0
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RP-82 RP-182661 0787 Clarification on MIB Acquisition 15.4.0
RP-82 RP-182662 0788 CR to 38331 on release after completion of inter-RAT HO 15.4.0
RP-82 RP-182662 0789 CR to 38.331 on rbg-Size in PDSCH-Config, PUSCH-Config and [15.4.0
ConfiguredGrantConfig
RP-82 RP-182657 0790 Advanced processing time configuration for PDSCH and PUSCH [15.4.0
RP-82 RP-182896 0791 UE specific channel bandwidth signaling 15.4.0
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