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Copyright Notification
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The copyright and the foregoing restriction extend to reproduction in all media.
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Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The declarations
pertaining to these essential IPRs, if any, are publicly available for ETSI members and 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 ETS| Secretariat. Latest updates are available on the
ETSI Web server (https:/ipr.etsi.org/).

Pursuant to the ETSI Directivesincluding the ETSI IPR Policy, no investigation regarding the essentiality of IPRS,
including I PR 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 ETS| 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 constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its
Members. 3GPP™ and LTE™ are trademarks of ETSI registered for the benefit of its Members and of the 3GPP
Organizational Partners. oneM 2M ™ logo is atrademark of ETSI registered for the benefit of its Members and of the
oneM2M Partners. GSM ® and the GSM logo are trademarks registered and owned by the GSM Association.

Legal Notice

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. These shall be
interpreted as being references to the corresponding ETSI deliverables.

The cross reference between 3GPP and ETSI identities can be found under https.//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" areto beinterpreted as described in clause 3.2 of the ETS| Drafting Rules (Verba 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.
In the present document, modal verbs have the following meanings:
shall indicates a mandatory requirement to do something
shall not indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in
Technical Reports.

The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their useis avoided
insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced,
non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a
referenced document.

should indicates a recommendation to do something
should not indicates a recommendation not to do something
may indicates permission to do something

need not indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions
"might not" or "shall not" are used instead, depending upon the meaning intended.

can indicates that something is possible
cannot indicates that something isimpossible
The constructions "can" and "cannot” are not substitutes for "may" and "need not".

will indicates that something is certain or expected to happen as aresult of action taken by an agency
the behaviour of which is outside the scope of the present document

will not indicates that something is certain or expected not to happen as aresult of action taken by an
agency the behaviour of which is outside the scope of the present document

might indicates a likelihood that something will happen as aresult of action taken by some agency the
behaviour of which is outside the scope of the present document
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might not indicates a likelihood that something will not happen as a result of action taken by some agency
the behaviour of which is outside the scope of the present document
In addition:
is (or any other verb in the indicative mood) indicates a statement of fact
isnot (or any other negative verb in the indicative mood) indicates a statement of fact

The constructions"is" and "is not" do not indicate requirements.
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1 Scope

The present document specifies the stage 3 protocol and data model for the NImf Service Based Interface. It provides
stage 3 protocol definitions and message flows, and specifies the API for each service offered by the LMF.

The 5G System stage 2 architecture and procedures are specified in 3GPP TS 23.501 [2] and 3GPP TS 23.502 [3].

The Technical Realization of the Service Based Architecture and the Principles and Guidelines for Services Definition
are specified in 3GPP TS 29.500 [4] and 3GPP TS 29.501 [5].

2 References

The following documents contain provisions which, through reference in thistext, 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 23.501: "System Architecture for the 5G System; Stage 2".

[3] 3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4] 3GPP TS 29.500: "5G System; Technical Realization of Service Based Architecture; Stage 3".

[5] 3GPP TS 29.501: "5G System; Principles and Guidelines for Services Definition; Stage 3".

[6] IETF RFC 4776: "Dynamic Host Configuration Protocol (DHCPv4 and DHCPv6) Option for
Civic Addresses Configuration Information”.

[7] IETF RFC 5139: "Revised Civic Location Format for Presence Information Data Format Location
Object (PIDF-LO)".

[8] 3GPP TS 29.571: "5G System; Common Data Types for Service Based I nterfaces; Stage 3".

[9] 3GPP TS 33.501: " Security architecture and procedures for 5G system".

[10] IETF RFC 6749: "The OAuth 2.0 Authorization Framework".

[11] 3GPP TS 29.510: "Network Function Repository Services; Stage 3".

[12] IETF RFC 9113: "HTTP/2".

[13] IETF RFC 8259: "The JavaScript Object Notation (JSON) Data I nterchange Format".

[14] OpenAPI Initiative, "OpenAPI Specification Version 3.0.0", https.//spec.openapis.org/oas/'v3.0.0.

[15] IETF RFC 9457: "Problem Detailsfor HTTP APIs".

[16] 3GPP TR 21.900: "Technical Specification Group working methods".

[17] 3GPP TS 22.071: "Location Services (LCS); Service description; Stage 1".

[18] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.

[19] 3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2.
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[20] 3GPP TS 24.080: "Mobile radio interface layer 3 Supplementary services specification; Formats
and coding".

[21] 3GPP TS 37.355: " LTE Positioning Protocol (LPP)".

[22] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".

[23] 3GPP TS 29.518: "Access and Mobility Management Services'.

[24] 3GPP TS29.171: "Location Services (LCS); LCS Application Protocol (LCS-AP) between the
M obile Management Entity (MME) and Evolved Serving Mobile Location Centre (E-SMLC); SLs
interface”.

[25] IETF RFC 4119: "A Presence-based GEOPRIV Location Object Format".

[26] 3GPP TS 33.256: " Security aspects of Uncrewed Aerial Systems (UAS)".

[27] 3GPP TS 29.515: "5G System; Gateway Mobile Location Services Stage 3".

[28] 3GPP TS 29.515: "5G System; Gateway Mobile Location Services Stage 3".

[29] 3GPP TS 29.122: "T8 reference point for Northbound APIs".

[30] 3GPP TS 38.355: "NR; Sidelink Positioning Protocol (SLPP); Protocol Specification”.

3 Definitions 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].

3.2 Abbreviations

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].

LDR Location Deferred Request

LIR Location Immediate Request

LMF L ocation Management Function

LPHAP Low Power and High Accuracy Positioning
4 Overview

The Location Management Function (LMF) isthe network entity in the 5G Core Network (5GC) supporting the
following functionality:

- Supports location determination for a UE.
- Obtains downlink location measurements or alocation estimate from the UE.
- Obtains uplink location measurements from the NG RAN.

- Obtains non-UE associated assistance data from the NG RAN.
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- Provides broadcast assistance datato UEs and forwards associated ciphering keysto an AMF.

Other functions of an LMF arelisted in clause 4.3.8 of 3GPP TS 23.273 [19].

Figure 4-1 provides the reference model (in service based interface representation and in reference point
representation), with focus on the LMF:

LMF

AMF

>Nlmf<( LMF

Figure 4-1: Reference model — LMF

5 Services Offered by the LMF

5.1 Introduction

The LMF offers to other NFs the following services:

- NImf_Location

- NImf_Broadcast

Table 5.1-1 summarizes the corresponding APIs defined for this specification.

Table 5.1-1: API Descriptions

Service Name Clause Description OpenAPI Specification File apiName Annex
NImf_Location 6.1 LMF Location Service TS29572_NImf_Location.yaml nimf-loc A.2
NImf_Broadcast 6.2 LMF Broadcast Service | TS29572_NImf_Broadcast.yaml | nlmf-broadcast A3

5.2 NImf_Location Service

5.2.1 Service Description

The NImf_L ocation service enables an NF to request location determination (current geodetic and optionally local

and/or civic location) for atarget UE or to request periodic or triggered location for atarget UE.
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5.2.2 Service Operations

5.2.2.1 Introduction
The service operations defined for the NImf_L ocation service are as follows:
- DeterminelLocation: It provides UE location information to the consumer NF.

- EventNotify: It notifies the consumer NF of an event for periodic or triggered location for atarget UE, or
cumulative event report for the location reporting over user plane from the UE.

- CancelLocation: It enables a consumer NF to cancel an ongoing periodic or triggered location for atarget UE.

- LocationContextTransfer: It enables a consumer NF to transfer location context information for periodic or
triggered location of atarget UE to anew LMF.

- MeasurementData: It enables a consumer NF to request the PRU |ocation measurements from PRU serving
LMFs.

- UPSubscribe: 1t enables a consumer NF to subscribe the status of a secure LCS-UP connection for atarget UE.

- UPUnSubscribe: It enables the consumer NF to unsubscribe the status of a secure LCS-UP connection for a
target UE.

- UPNotify: It notifies the consumer NF of the status or modification of a secure LCS-UP connection for atarget
UE.

- UPConfig: It enables a consumer NF to set up, modify or terminate a secure L CS-UP connection for atarget UE.

5222 DetermineLocation

52221 General

The following procedures are defined, using the "Determinelocation" service operation:
- Retrieve UE Location
- Retrieve UE Location for 56-MO-LR

- Retrieve UE Location for Ranging and Sidelink Positioning

5.2.22.72 Retrieve UE Location

This procedure allows a consumer NF to request the location information (geodetic location and, optionally, local
and/or civic location) for atarget UE or to activate periodic or triggered deferred location for atarget UE.

NF Service
Conslumer

:—1. POST .../determine-location (InputData)4>:

LMF

|
2a. 200 OK (LocationData) !

2b. 4xx/5xx (ProblemDetails) or 3xx :
|

I
|
B
I
I

Figure 5.2.2.2.2-1: DetermineLocation Request
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1. The NF Service Consumer shall send an HTTP POST request to the resource URI associated with the
"determine-location” custom operation. The input parameters for the request (external client type, LCS
correlation identifier, serving cell identifier, location QoS, mapped location QoS applicable to EPS, supported
GAD shapes, LDR Type, H-GMLC address, LDR Reference, UE connectivity state per access type, TNAP
identifier, TWAP identifier, scheduled location time, LpHapType, UE User Plane Positioning Capability,
reporting indication, MBSR Info, Additional UE Info, integrity requirements, requested ranging_SL location
results, related UEs ....) may be included in the HTTP POST request body;

If UE geographical areaidentified by the country, area within a country or international area needsto be
determined, the NF Service Consumer shall include UE geographical area determination indication for PLMN
selection verification in the request;

If UE Unaware Positioning is required, the NF Service Consumer shall include UE unaware indication in the
request;

If UE LCS Capability isreceived in the request indicating LPP is not supported by the UE, the LMF shall not
send L PP messages to the UE in subsequent positioning procedures.

During 5GC-MT-LR multiple location procedure for regulatory location service, the AMF shall aso include the
indication of acceptance for intermediate response and the maximum response time, the GMLC callback address
and the LIR reference number, if received from the GMLC. The AMF may overwrite the received maximum
response time (e.g. to avoid HT TP service request timeout) when passing it to the LMF.

For deferred periodic or triggered 5GC-MT-LR procedures, if the NF Service Consumer requests the location
reporting over user plane, the NF Service Consumer shall include the endpoint address of the location reporting
over user plane, the cumulative event report timer, or the maximum number of location reports over user plane.

2a. On success, "200 OK" shall be returned. The response body shall contain the parameters related to the
determined position of the UE if any (geodetic position, local location, civic location, positioning methods,
LOS/NLOS measurement indication, ...);

If the NF service consumer has requested to determine UE country, area within a country or international area,
the LMF shall also include ueArealnd.

If the indication of acceptance for intermediate response was received in the request, the LMF shall perform
positioning procedures and determines multiple location estimates within the maximum response time. The LMF
shall include the FINAL location in the content of this response message. If any intermediate location(s) are
determined, the LMF shall send intermediate |ocation reporting event notification(s) to the GMLC (see

clause 5.2.2.3.3).

During deferred periodic or triggered 5GC-MT-LR procedures, if the mapped location QoS applicable to EPS
was received in the request and if the access type allowed for the UE for event reporting includes "E-UTRAN
connected to EPC", the LMF shall forward the mapped location QoS applicable to EPS to the UE.

2b. On failure or redirection, one of the HTTP status code listed in Table 6.1.4.2.2-2 shall be returned. For a 4xx/5xx
response, the message body should contain a ProblemDetails structure with the "cause" attribute set to one of the
application error listed in Table 6.1.4.2.2-2.

5.2.2.2.3 Retrieve UE Location for 5G-MO-LR

This procedure alows aconsumer NF (i.e. an AMF) to request the location information or location assistance data for a
target UE which initiates MO-LR procedure (see 3GPP TS 23.273 [19]).
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NF Service
Consumer
[

1. POST .../determine-location (InputData)—>:

LMF

-

|
2a. 200 OK (LocationDataExt) or 204 No Content :
2b. 4xx/5xx (ProblemDetails) or 3xx :

|

Figure 5.2.2.2.3-1: DetermineLocation Request for 5G-MO-LR

The same requirementsin clause 5.2.2.2.2 shall be applied with following modifications:
1. Sameasstep 1 of figure 5.2.2.2.2-1, the request body shall include the following additional information:

- Theindication received from UE indicating whether alocation estimate or location assistance data is
required.

- The LPP messagesif received in MO-LR Request from UE
- UE'ssubscribed assistance data for 5GC-MO-LR if received from UDM.

2a. Same as step 2a of figure 5.2.2.2.2-1 if a consumer NF requests the location information for atarget UE. If aNF
consumer reguests location assistance data for atarget UE and LMF has successfully delivered location
assistance datato the UE, 204 No Content shall be returned.

2b. Same as step 2b of figure 5.2.2.2.2-1.

This procedure is also used to retrieve UE Location for Ranging and Sidelink Positioning.
5.2.23 EventNotify

5.2.2.3.1 General
The following procedures are defined, using the "EventNotify" service operation:

- Periodic or Triggered Event Notification

5.2.2.3.2 Periodic or Triggered Event Notification

This procedure notifies the NF Service Consumer (i.e. GMLC) about event information related to periodic or triggered
location of atarget UE. The notification is delivered to:

- thecallback URI of an H-GMLC received (from an AMF) during an earlier Determinelocation service operation
if still available and if the LMF is configured for direct access to the H-GMLC;

- thecalback URI of an H-GMLC received (from another LMF) during an earlier LocationContextTransfer
service operation if still available and if the LMF is configured for direct accessto the H-GMLC;

- the callback URI of an H-GMLC received (from the target UE) in a supplementary services event report if the
LMF is configured for direct access to the H-GMLC;

otherwise (if not available),

- thecalback URI of aV-GMLC registered in the NRF, if the V-GMLC registered to the NRF with notification
endpoints for periodic or triggered event notifications; or

otherwise (if not available),

- the URI of aV-GMLC locally provisioned in the LMF.
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NF Service

LMF Conslu mer

:—1. POST {hngcCaIIBackURI}(EventNotifyDataExt)—>:

-

|
2a. 204 No Content :
2b. 4xx/5xx (ProblemDetails) or 3xx :

|

Figure 5.2.2.3.2-1: EventNotify Request

1. TheLMF shall send a POST request to the GMLC callback URI determined as described above. The request
body shall include a notification correlation ID (LDR reference), the UE identification (SUPI and if available
GPSl), the type of event and may include a geodetic location, local location, civic location, position methods
used, and other available parameters related to the position if any (e.g. Velocity, Altitude etc.), H-GMLC
callback URI (if the NF consumer isaV-GMLC), serving LMF identification, LOS/NLOS measurement
indication, and the statistics on the location reporting over user plane.

2a. On success, "204 No content" shall be returned by the NF Service Consumer.

2b. On failure or redirection, one of the appropriate HTTP status code listed in Table 6.1.5.1.3.1-2 shall be returned.
For a 4xx/5xx response, the message body should contain a ProblemDetails structure indicating appropriate
additional error information.

5.2.2.3.3 Intermediate location reporting Event Notification

This procedure notifies the NF Service Consumer (i.e. GMLC) about event information related to intermediate location
of atarget UE. The notification is delivered to:

- thecalback URI of the GMLC for multiple location request received (from an AMF) during an earlier
DeterminelL ocation service operation (see clause 5.2.2.2.2).

NF Service

LMF Conslumer

:—1. POST {lirG mIcCaIIBackURI}(EventNotifyDataExt)—>:

2b. 4xx/5xx (ProblemDetails) or 3xx

- -

|
2a. 204 No Content :
|
|
|

Figure 5.2.2.3.3-1: Intermediate location reporting Event Notification Request

1. TheLMF shall send a POST request to the GMLC callback URI determined as described above. The request
body shall include the associated LIR reference number, the UE identification (SUPI and if available GPSI), the
type of event ("INTERMEDIATE_EVENT") and the intermediate location of the UE (geodetic location, local
location, civic location, position methods used), and other available parameters related to the position if any (e.g.
Velaocity, Altitude etc.).

2a. On success, "204 No content” shall be returned by the NF Service Consumer.

2b. On failure or redirection, one of the appropriate HTTP status code listed in Table 6.1.5.1.3.1-2 shall be returned.
For a 4xx/5xx response, the message body should contain a ProblemDetails structure indicating appropriate
additional error information.
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5224 CancellLocation

5.2.2.4.1 General
The following procedures are defined, using the " Cancel Location™ service operation:

- Cancel Periodic or Triggered Location

5.2.2.4.2 Cancel Periodic or Triggered Location

This procedure alows a consumer NF to cancel periodic or triggered location for atarget UE. The cancellation is
delivered to aresource URI on the serving LMF identified by the serving LMF identification provided to the consumer
NF (i.e. AMF) by aV-GMLC or H-GMLC (see 3GPP TS 23.273[19]).

NF Service
Consumer
[

1. POST {seningLMFURI} (CancelLocData)—— |

LMF

|
2a. 204 No Content !

2b. 4xx/5xx (ProblemDetails) or 3xx :
|

I
I
B
I
I

Figure 5.2.2.4.2-1: CancelLocation Request

1. The NF Service Consumer shall send an HTTP POST reguest to the resource URI of "cancel-location” custom
operation on the serving LMF. The request body shall include a notification correlation ID (LDR reference) and
an H-GMLC callback URI.

2a. On success, "204 No content" shall be returned by the LMF.

2b. On failure or redirection, one of the HTTP status code listed in Table 6.1.4.3.2-2 shall be returned. For a 4xx/5xx
response, the message body should contain a ProblemDetails structure with the "cause" attribute set to one of the
application errorslisted in Table 6.1.4.3.2-2.

5.2.25 LocationContextTransfer

5.2.25.1 General
The following procedures are defined, using the "L ocationContextTransfer" service operation:

- Transfer Location Context

5.2.25.2 Transfer Location Context

This procedure allows a NF service consumer (e.g. the old LMF) to transfer location context information for periodic or
triggered location for atarget UE (see clause 6.4 and clause 6.7.2 of 3GPP TS 23.273 [19]). The NF service consumer
discoversthe service URI of the new LMF by performing a discovery via NRF using:

- theidentification of the LMF received (from an AMF) during an earlier
Namf_Communication_N1M essageNotify service operation to the consumer NF;

otherwise (if not available),

- theidentification of an LMF locally provisioned in the consumer NF.
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NF Service
Conslumer

:—1. POST ../location-context-transfer (LocContextData)—»{

B
I
I

LMF

|
2a. 204 No Content !

2b. 4xx/5xx (ProblemDetails) or 3xx :
|

Figure 5.2.2.5.2-1: LocationContextTransfer Request

1. The NF Service Consumer shall send an HTTP POST request to the Custom operation URI ("/location-context-
transfer") on the Service URI discovered as described above. The request body shall include an AMF identity,
Deferred location type, Deferred location parameters, Notification Target Address (H-GMLC callback URI),
Notification Correlation ID (LDR reference), an embedded event report message and may include an event
reporting status, UE location information, scheduled location time and LOS/NLOS measurement indication, and
shall include an indication of Control Plane CloT 5GS Optimisation if N1 message is received from the UE with
Control Plane CloT 5GS Optimisation. If the location context information for periodic or triggered location for a
target UE includes the endpoint address of the location reporting over user plane, the NF Service Consumer may
include the cumulative event report timer, or the maximum number of location reports over user plane.

2a. On success, "204 No content” shall be returned by the LMF.

2b. On failure or redirection, one of the HTTP status codes listed in Table 6.1.4.4.2-2 shall be returned. For a
4Axx/5xx response, the message body should contain a ProblemDetails structure with the "cause” attribute set to
one of the application error listed in Table 6.1.4.4.2-2.

5.2.2.6 MeasurementData

5.2.2.6.1 General
The following procedures are defined, using the "MeasurementData" service operation:

- Location Measurements

5.2.2.6.2 Location Measurements

This procedure allows a consumer NF (e.g. LMF) to request PRU location measurements from PRU serving LMF.

NF Service
Consumer
[

,—' 1. POST .../measure-location (LocMeasurementReq)—>|I
|
|
n
|
|

LMF

2a. 200 OK (LocMeasurementResp)
2b. 4xx/5xx (ProblemDetails) or 3xx

Figure 5.2.2.6.2-1: DetermineLocation Request

1. The NF Service Consumer shall send an HTTP POST request to the resource URI associated with the " measure-
location” custom operation. The request body shall include target UE cell 1D and may include the Pre-calculated
location of target UE and time windows.

2a. On success, "200 OK™" shall be returned. The response body shall contain the parameters related to the location
measurements of the PRU and the known location of the associated PRU.
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2b. On failure or redirection, one of the HTTP status code listed in Table 6.1.4.5.2-2 shall be returned. For a 4xx/5xx
response, the message body should contain a ProblemDetails structure with the "cause" attribute set to one of the
application error listed in Table 6.1.4.5.2-2.

5227 UPSubscribe

5.2.2.7.1 General
The following procedures are defined, using the "UPSubscribe" service operation:

- Subscribe to Notification of LCS-UP connection status

5.2.2.7.2 Subscribe to Notification of LCS-UP connection status

This procedure alows a consumer NF to subscribe the status of a secure LCS-UP connection for atarget UE.

NF service

consumer
I

I
L 1. POST.../up-subscriptions (UpSubscription)——»!

LMF

|
[
|
2a. 201 Created (UpSubscription) |
2b. 4xx/5xx (ProblemDetails) or 3xx :

|

|

|
!
|
-
|
|
|

Figure 5.2.2.7.2-1: NF service consumer subscribes to notifications

1. The NF service consumer shall send a POST request to the resource URI representing the "up-subscriptions®
collection resource.

The callback URI of the NF service consumer shall be include in the request content to receive notifications of
LCS-UP connection status from the LMF.

2a. On success, the LMF responds with "201 Created”. The response shall contain the data related to the created
subscription, and the HTTP Location header shall contain the URI of the created subscription.

2b. On failure or redirection, one of the HTTP status code listed in Table Table 6.1.3.2.3.1-3 shall be returned. For a
Axx/5xx response, the message body containing a ProblemDetails structure with the "cause” attribute set to one
of the application error listed in Table Table 6.1.3.2.3.1-3.

5.2.2.8 UPNotify

5.2.28.1 General

The following procedures are defined, using the "UPNotify" service operation:

- Notification of LCS-UP connection

5.2.2.8.2 Notification of LCS-UP connection

This procedure notifies the NF Service Consumer (i.e. AMF) about status or modification of a secure LCS-UP
connection for atarget UE.
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NF Service

LMF Conslumer

[
1. POST {upNotifyCallBackUri}(UpNotifyData)—— |

2a. 204 No Content
2b. 4xx/5xx (ProblemDetails) or 3xx

B

Figure 5.2.2.8.2-1: UPNotify

1. The LMF shall send a POST request to the upNotifyCallBackUri. The request body shall include a notification
correlation 1D, LCS-UP connection status and may include atarget LMF identifier.

2a. On success, "204 No content" shall be returned by the NF Service Consumer.

2b. On failure or redirection, one of the appropriate HTTP status code listed in Table 6.1.5.1.3.1-2 shall be returned.
For a 4xx/5xx response, the message body should contain a ProblemDetails structure indicating appropriate
additional error information.

5.2.2.9 UPConfig

5.2.29.1 General
The following procedures are defined, using the "UPConfig" service operation:

- Configure LCS-UP connection

5.2.2.9.2 Configure LCS-UP connection

This procedure alows a consumer NF to set up, modify or terminate a secure LCS-UP connection for atarget UE.

consumer L
| |
: 1. POST .../configure-up (UpConfig) >:
| |
: 2a. 204 No Content i
|

:4 2b. 4xx/5xx (ProblemDetails) or 3xx

Figure 5.2.2.9.2-1: LCS-UP connection

1. The NF service consumer shall send an HTTP POST request to the resource URI associated with the "configure-
up" custom operation to set up, modify or terminate L CS-UP connection. The request content shall include a UP
notify callback URI, a notification correlation ID, and the UE identity.

2a. On success, "204 No Content" shall be returned.

2b. On failure or redirection, one of the HTTP status code listed in Table 6.1.4.7.2-2 shall be returned. For a 4xx/5xx
response, the message body may contain a ProblemDetails structure with the "cause” attribute set to one of the
application errorslisted in Table 6.1.4.7.2-2.
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5.2.2.10 UPUnSubscribe

5.2.2.10.1 General
The following procedure is defined using the "UPUnSubscribe" service operation:

- Unsubscribe to notification of LCS-UP connection status

5.2.2.10.2 Unsubscribe to notification of LCS-UP connection status

This procedure alows the consumer NF to unsubscribe the status of a secure LCS-UP connection for atarget UE.

NF service

consumer
I

I
L————1. DELETE.../up-subscriptions/{subscriptionid}—————

LMF

2a. 204 No Content
2b. 4xx/5xx (ProblemDetails) or 3xx

—— - g

Figure 5.2.2.10.2-1: NF service consumer unsubscribes to notifications

1. The NF service consumer shall send a DELETE request to the resource identified by the URI previously
received during subscription creation.

2a. On success, the LMF responds with “204 No Content”.

2b. On failure or redirection, one of the HTTP status code listed in Table Table 6.1.3.3.3.1-3 shall be returned. For a
Axx/5xx response, the message body containing a ProblemDetails structure with the "cause™ attribute set to one
of the application error listed in Table Table 6.1.3.3.3.1-3.

5.3 NImf_Broadcast Service

5.3.1 Service Description

The NImf_Broadcast service enables an NF to obtain ciphering keys and associated parameters applicable to location
assistance data that is broadcast to subscribed UEs in ciphered form.

5.3.2 Service Operations

5.3.2.1 Introduction
The service operations defined for the NImf_Broadcast service are asfollows:

- CipheringKeyData: It provides the ciphering key information to the consumer NF.
5.3.2.2 CipheringKeyData

53221 General

The following procedures are defined, using the " CipheringK eyData" service operation:
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- Request Ciphering Key Information
- Provide Ciphering Key Information

NOTE: The Request Ciphering Key procedure isincluded in order to provide avalid context in OpenAPI version
3 for the Provide Ciphering Key Information procedure. The Request Ciphering Key procedure is not
used for support of ciphering key transfer in 3GPP TS 23.273 [19] and hence need not be supported by an
NF Service Consumer or by an LMF.

5.3.2.2.2 Request Ciphering Key Information

This procedure allows a consumer NF to request ciphering key information.

NF Service

Conslumer LMF

I.—1. POST .../cipher-key-data (CipherRequestData)—HI
|
|
™
|
|

|
2a. 200 OK (CipherResponseData) !
2b. 4xx/5xx (ProblemDetails) or 3xx :

|

Figure 5.3.2.2.2-1: CipheringKeyData Request

1. The NF Service Consumer shall send an HTTP POST request to the resource URI associated with the " cipher-
key-data’ custom operation. The request body shall include a notification callback URI.

2a. On success, "200 OK" shall be returned. The response body shall indicate whether the LMF has ciphering key
data. If the LMF has ciphering key data, the Provide Ciphering Key Information procedure is used to provide the
ciphering key data to the NF Service Consumer.

2b. On failure or redirection, one of the HTTP status codes listed in Table 6.2.4.4.2-2 shall be returned. For a
Axx/5xx response, the message body shall contain a ProblemDetail s structure with the "cause” attribute set to one
of the application errorslisted in Table 6.2.7.3-1.

5.3.2.2.3 Provide Ciphering Key Information

This procedure notifies the NF Service Consumer (i.e. AMF) about updated ciphering key information applicable to
broadcast of location assistance data in ciphered form to subscribed UESs. The notification is delivered to:

- the calback URI of an AMF received during an earlier CipheringKeyData request service operation if still
available; or

- acalback URI registered in the NRF, if the AMF registered to the NRF with notification endpoints for ciphering
key data notifications;

Otherwise (if not available),
- an AMF callback URI locally provisioned in the LMF.

The procedure isinvoked by issuing a POST request to the callback URI of the NF Service Consumer. See
figure 5.3.2.2.3-1.
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NF Service
Consumer
[

——1. POST {amfCallBackURI} (CipheringKeyInfo)4>:

|
! 2a. 200 OK (CipheringkeyResponse) !
I 2b. 4xx/5xx (ProblemDetails) or 3xx :

|

Figure 5.3.2.2.3-1: CipheringKeyData Notify

1. TheLMF shall send an HTTP POST request to the callback URI for the NF service consumer determined as
described above. The request body shall include one or more ciphering keys and for each ciphering key may
include a ciphering key value, ciphering key identifier, validity period and set of applicable types of broadcast
assistance data.

2a. On success or partial success, "200 OK" shall be returned. The response body shall indicate which ciphering key
information was successfully stored by the NF service consumer.

2b. On failure or redirection to store any ciphering key information, one of the HT TP status codes listed in
table 6.2.5.1.3.1-2 shall be returned. For a 4xx/5xx response, the message body shall contain a ProblemDetails
structure with the "cause” attribute set to one of the application errorslisted in table 6.2.5.1.3.1-2.

6 API| Definitions

6.1 NImf_Location Service API

6.1.1 API URI

The NImf_L ocation service shall use the NImf_Location API.
The API URI of the NImf_L ocation API shall be:
{apiRoot}/<apiName>/<apiVer sion>

The request URI used in HT TP requests from the NF service consumer towards the NF service producer shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].

The <apiName> shall be "nimf-loc".

The <apiVersion> shall be"v1".

The <api SpecificResourceUriPart> shall be set as described in clause 6.1.3.
6.1.2 Usage of HTTP

6.1.2.1 General
HTTP/2, as defined in IETF RFC 9113 [12], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].
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HTTP messages and bodies for the NImf_L ocation service shall comply with the OpenAPI [14] specification contained
in Annex A.

6.1.2.2 HTTP Standard Headers
6.1.2.2.1 General
6.1.2.2.2 Content type

The following content types shall be supported:

- JSON, asdefined in IETF RFC 8259 [13], shall be used as content type of the HT TP bodies specified in the
present specification asindicated in clause 5.4 of 3GPP TS 29.500 [4].

- The Problem Details JSON Object (IETF RFC 9457 [15]). The use of the Problem Details JSON object in a
HTTP response body shall be signalled by the content type " application/problem+json”.

Multipart messages shall also be supported (see clause 6.1.2.4) using the content type "multipart/related”, comprising:
- one JSON body part with the "application/json” content type; and
- one or more binary body parts with 3gpp vendor specific content subtypes.

The 3gpp vendor specific content subtypes defined in Table 6.1.2.2.2-1 shall be supported.

Table 6.1.2.2.2-1: 3GPP vendor specific content subtypes

content subtype Description
vnd.3gpp.lpp Binary encoded payload, encoding LTE Positioning Protocol (LPP) IEs, as
specified in 3GPP TS 37.355 [21].

NOTE:  Using 3GPP vendor content subtypes allows to describe the nature of the opaque payload
(e.g. LPP information) without having to rely on metadata in the JSON payload.

See clause 6.1.2.4 for the binary payloads supported in the binary body part of multipart messages.

6.1.2.3 HTTP custom headers

6.1.2.3.1 General
The following HTTP custom headers shall be supported:
- 3gpp-Shi-Message-Priority: See 3GPP TS 29.500 [4], clause 5.2.3.2.2.

This API does not define any new HTTP custom headers.

6.1.2.4 HTTP multipart messages

HTTP multipart messages shall be supported, to transfer opague LPP Information, in the following service operations
(and HTTP messages):

- Determinel ocation Request (POST);
HTTP multipart messages shall include one JSON body part and one or more binary body parts comprising:
- one LPP payload (see clause 6.1.6.4).

The JSON body part shall be the "root" body part of the multipart message. It shall be encoded as the first body part of
the multipart message. The " Start" parameter does not need to be included.
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The multipart message shall include a"type" parameter (see IETF RFC 2387 [9]) specifying the media type of the root
body part, i.e. "application/json".

NOTE: The"root" body part (or "root" object) isthe first body part the application processes when receiving a
multipart/related message, see IETF RFC 2387 [9]. The default root is the first body within the
multipart/related message. The "Start" parameter indicates the root body part, e.g. when thisis not the
first body part in the message.

For each binary body part in aHTTP multipart message, the binary body part shall include a Content-1D header (see
IETF RFC 2045 [10]), and the JSON body part shall include an attribute, defined with the RefToBinaryData type, that
contains the value of the Content-1D header field of the referenced binary body part.

6.1.3 Resources

6.1.3.1 Overview

The structure of the Resource URIs of the NImf_Location serviceis shownin figure 6.1.3.1-1.

{apiRoot}/nImf-loc/<apiVersion>

/up-subscriptions

{subscriptionld}

Figure 6.1.3.1-1: Resource URI structure of the NImf_Location API

Table 6.1.3.1-1 provides an overview of the resources and applicable HTTP methods.
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Table 6.1.3.1-1: Resources and methods overview

HTTP

Resource name Resource URI MEL 120! ©F Description
custom
operation

up-subscriptions  |/up-subscriptions POST Create a subscription
(Collection)
up-subscription /up-subscriptions/{subscriptionld} DELETE Delete the subscription identified
(Document) by {subscriptionid}
6.1.3.2 Resource: up-subscriptions (Collection)
6.1.3.2.1 Description

This resource represents a collection of subscriptions to notifications.

6.1.3.2.2 Resource Definition
Resource URI: {apiRoot}/nImf-loc/v1l/up-subscriptions

This resource shall support the resource URI variables defined in table 6.1.3.2.2-1.

Table 6.1.3.2.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.1.1
6.1.3.2.3 Resource Standard Methods
6.1.3.2.3.1 POST

This method creates a new subscription. This method shall support the URI query parameters specified in
table 6.1.3.2.3.1-1.

Table 6.1.3.4.3.1-1: URI query parameters supported by the POST method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 6.1.3.2.3.1-2 and the response data structures and
response codes specified in table 6.1.3.2.3.1-3.

Table 6.1.3.2.3.1-2: Data structures supported by the POST Request Body on this resource

Data type P Cardinality Description

UpSubscription M 1 Input parameters to the "UPSubscribe"
operation
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Table 6.1.3.2.3.1-3: Data structures supported by the POST Response Body on this resource

Data type P Cardinality Response Description
codes
UpSubscription M |1 201 Created This case represents the successful creation of a

subscription.

Upon success, the HTTP response shall include a
"Location" HTTP header that contains the
resource URI of the created resource.

RedirectResponse O |0.1 307 Temporary Temporary redirection.
Redirect

RedirectResponse O (0.1 308 Permanent Permanent redirection.
Redirect

NOTE: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

Table 6.1.3.2.3.1-4: Headers supported by the 201 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 Contains the URI of the newly created resource, according to
the structure: {apiRoot}/nImf-loc/v1/up-
subscriptions/{subscription|d}

Table 6.1.3.2.3.1-5: Headers supported by the 307 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URYI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-I1d the request is redirected

Table 6.1.3.2.3.1-6: Headers supported by the 308 Response Code on this resource

Name Data type P [Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same UR, if a request is redirected to the same target
resource via a different SCP.

3gpp-Shi-Target- |[string O |0.1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected
6.1.3.3 Resource: up-subscription (Document)
6.1.3.3.1 Description

This resource represents an individual subscription.

6.1.3.3.2 Resource Definition
Resource URI: {apiRoot}/nImf-loc/v1/up-subscriptions/{subscriptionl d}

This resource shall support the resource URI variables defined in table 6.1.3.5.2-1.
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Table 6.1.3.3.2-1: Resource URI variables for this resource

Name Data type Definition
apiRoot string See clause 6.1.1
subscriptionld [string Represents a specific subscription
6.1.3.3.3 Resource Standard Methods
6.1.3.3.3.1 DELETE

This method terminates an existing subscription. This method shall support the URI query parameters specified in
table 6.1.3.3.3.1-1.

Table 6.1.3.5.3.1-1: URI query parameters supported by the DELETE method on this resource

Name Data type P Cardinality Description

n/a

This method shall support the request data structures specified in table 6.1.3.3.3.1-2 and the response data structures and
response codes specified in table 6.1.3.3.3.1-3.

Table 6.1.3.3.3.1-2: Data structures supported by the DELETE Request Body on this resource

Data type P Cardinality Description

n/a

Table 6.1.3.3.3.1-3: Data structures supported by the DELETE Response Body on this resource

Data type P | Cardinality Response Description
codes
n/a 204 No Content
RedirectResponse O |[0.1 307 Temporary Temporary redirection.
Redirect
RedirectResponse O |0.1 308 Permanent Permanent redirection.
Redirect

NOTE: The mandatory HTTP error status codes for the DELETE method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

Table 6.1.3.3.3.1-4: Headers supported by the 307 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected

Table 6.1.3.3.3.1-5: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URYI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target-  [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected
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6.1.4 Custom Operations without associated resources

6.1.4.1 Overview

The URI structure for Custom Operations without associated resourcesis included as part of the Figure 6.1.3.1-1

Table 6.1.4.1-1: Custom operations without associated resources

Operation Name . Mapped HTTP Description
Chelin EpEEe B method (Service Operation)

determine-location /determine-location POST Determine Location

cancel-location /cancel-location POST Cancel Location

location-context-transfer /location-context-transfer POST Transfer Location Context

measure-location / measure-location POST Location Measure

configure-up /configure-up POST Create, Modify or Terminate the
LCS-UP connection

NOTE: The Custom operation URI above are deviating from the URI Path Segment Naming Conventions defined
in clause 5.1.3.2 of 3GPP TS 29.501 [5], but they are not changed to maintain backwards compatibility.

6.1.4.2 Operation: determine-location

6.1.4.2.1 Description

This clause will describe the custom operation and what it is used for, and the custom operation's URI.

6.1.4.2.2 Operation Definition

This operation shall support the response data structures and response codes specified in tables 6.1.4.2.2-1 and
6.1.4.2.2-2.

Table 6.1.4.2.2-1: Data structures supported by the POST Request Body on this resource

Data type P Cardinality Description

InputData M 1 Input parameters to the "Determine Location" operation
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Table 6.1.4.2.2-2: Data structures supported by the POST Response Body on this resource

Data type P Cardinality | Response Description
codes
LocationDataExt M 1 200 OK This case represents the successful retrieval of the

location of the UE or successful activation of periodic
or triggered location in the UE.

Upon success, a response body is returned containing
the different parameters of the location data with one
or more corresponding UEs if obtained, such as:

- Geographic Area

- Civic Location

- Local location,

- Positioning methods
n/a 204 No This case represents the successful delivery of
Content location assistance data to the UE, during MO-LR
requesting for location assistance data for the UE.

RedirectRespons (0] 0.1 307 Temporary redirection.
e Temporary |(NOTE 2)
Redirect
RedirectRespons (0] 0.1 308 Permanent redirection.
e Permanent |(NOTE 2)
Redirect
ProblemDetails (0] 0.1 403 The "cause" attribute may be used to indicate the

Forbidden following application errors:

- POSITIONING_DENIED

- UNSPECIFIED

- UNSUPPORTED_BY_UE
- PAGING_NOT_ALLOWED

See table 6.1.7.3-1 for the description of these errors.
ProblemDetails (0] 0.1 500 Internal |The "cause" attribute may be used to indicate the
Server Error (following application error:

- POSITIONING_FAILED

See table 6.1.7.3-1 for the description of these errors.

ProblemDetails (0] 0.1 504 The "cause" attribute may be used to indicate the
Gateway following application error:
Timeout -  UNREACHABLE_USER

See table 6.1.7.3-1 for the description of this error.
NOTE 1: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
NOTE 2: RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].

Table 6.1.4.2.2-3: Headers supported by the 307 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in
3GPP TS 29.500 [4].
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected
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Table 6.1.4.2.2-4: Headers supported by the 308 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string M

1

An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in

3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

Identifier of the target NF (service) instance ID towards which
the request is redirected

6.1.4.3

6.1.4.3.1

Description

Operation: cancel-location

This clause describes the custom operation and what it is used for.

6.1.4.3.2

Operation Definition

This operation shall support the request and response data structures and response codes specified in table 6.1.4.3.2-1
and table 6.1.4.3.2-2.

Table 6.1.4.3.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

CancelLocData

M

The information used to cancel location.

Table 6.1.4.3.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes
n/a 204 No This case represents successful cancellation of location.
Content
RedirectResponse | O (0..1 307 Temporary redirection.
Temporary [(NOTE 2)
Redirect
RedirectResponse | O (0..1 308 Permanent redirection.
Permanent |(NOTE 2)
Redirect
ProblemDetails O |0.1 403 The "cause" attribute may be used to indicate the following
Forbidden |application errors:
- UNSPECIFIED
- LOCATION_SESSION_UNKNOWN
See table 6.1.7.3-1 for the description of this error.

NOTE 1: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

NOTE 2: RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].
Table 6.1.4.3.2-3: Headers supported by the 307 Response Code on this resource
Name Data type P | Cardinality Description

Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in
3GPP TS 29.500 [4].

3gpp-Shi-Target-  [string O |0..1 Identifier of the target NF (service) instance ID towards which

Nf-1d the request is redirected
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Table 6.1.4.3.2-4: Headers supported by the 308 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string M

1

An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in

3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

Identifier of the target NF (service) instance ID towards which
the request is redirected

6.1.4.4

6.1.4.4.1

Description

Operation: location-context-transfer

This clause will describe the custom operation and what it is used for.

6.1.4.4.2

Operation Definition

This operation shall support the request and response data structures and response codes specified in table 6.1.4.4.2-1
and table 6.1.4.4.2-2.

Table 6.1.4.4.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

LocContextData

M

Input parameters to the "Location Context Transfer"
operation

Table 6.1.4.4.2-2: Data structures supported by the POST Response Body on this resource

Data type P | Cardinality | Response Description
codes

n/a 204 No This case represents successful transfer of the location
Content context.

RedirectResponse | O (0..1 307 Temporary redirection.
Temporary [(NOTE 2)
Redirect

RedirectResponse | O (0..1 308 Permanent redirection.
Permanent |(NOTE 2)
Redirect

ProblemDetails O |0.1 403 The "cause" attribute may be used to indicate the following
Forbidden |application errors:

- UNSPECIFIED

- LOCATION_TRANSFER_NOT SUPPORTED
- INSUFFICIENT_RESOURCES

- EVENT_REPORT_UNRECOGNIZED

See table 6.1.7.3-1 for the description of this error.

NOTE 1:

NOTE 2:

The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of

3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].
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Table 6.1.4.4.2-3: Headers supported by the 307 Response Code on this resource

Nf-1d

Name Data type P | Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in
3GPP TS 29.500 [4].
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which

the request is redirected

Table 6.1.4.4.2-4: Headers supported by the 308 Response Code on this resource

Nf-1d

Name Data type P | Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in
3GPP TS 29.500 [4].
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which

the request is redirected

6.1.4.5

6.1.4.5.1

Description

Operation: measure-location

This clause will describe the custom operation and what it is used for, and the custom operation's URI.

6.1.4.5.2

Operation Definition

This operation shall support the response data structures and response codes specified in tables 6.1.4.5.2-1 and

6.1.4.5.2-2.

Table 6.1.4.5.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

LocMeasurement
Req

M

Input parameters to the "MeasurementData" operation
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Table 6.1.4.5.2-2: Data structures supported by the POST Response Body on this resource

Data type P Cardinality | Response Description
codes
LocMeasurementResp M 1 200 OK This case represents the successful retrieval of the
location measurements of the PRU.
RedirectResponse (0] 0.1 307 Temporary redirection. The response shall include a
Temporary |Location header field containing a different URI, or
Redirect the same URI if a request is redirected to the same
target resource via a different SCP. In the former
case, the URI shall be an alternative URI of the
resource located on an alternative service instance
within the same LMF or LMF (service) set.
RedirectResponse (0] 0.1 308 Permanent redirection. The response shall include
Permanent |a Location header field containing a different URI,
Redirect or the same URI if a request is redirected to the
same target resource via a different SCP. In the
former case, the URI shall be an alternative URI of
the resource located on an alternative service
instance within the same LMF or LMF (service) set.
ProblemDetails (0] 0.1 403 The "cause" attribute may be used to indicate the
Forbidden |following application errors:
- UNSPECIFIED
- LOCATION_MEASUREMENT_UNKNOWN
See table 6.1.7.3-1 for the description of these
errors.
NOTE: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
Table 6.1.4.5.2-3: Headers supported by the 307 Response Code on this resource
Name Data type P |Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- |[string O |0.1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected

Table 6.1.4.5.2-4: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URYI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-I1d the request is redirected
6.1.4.6 Void
6.1.4.7 Operation: configure-up
6.1.4.7.1 Description

This clause will describe the custom operation and what it is used for, and the custom operation's URI.

ETSI



3GPP TS 29.572 version 18.5.0 Release 18

6.1.4.7.2

35

Operation Definition

ETSI TS 129 572 V18.5.0 (2024-05)

This operation shall support the response data structures and response codes specified in tables 6.1.4.7.2-1 and

6.1.4.7.2-2.

Table 6.1.4.7.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

UpConfig

M

Input parameters to the "UPConfig" operation

Table 6.1.4.7.2-2: Data structures supported by the POST Response Body on this resource

Data type P Cardinality | Response Description
codes
n/a 204 No This case represents the successful set up, modify or
Content terminate LCS-UP connection.
RedirectResponse (0] 0.1 307 Temporary redirection. The response shall include a
Temporary |Location header field containing a different URI, or
Redirect the same URI if a request is redirected to the same
target resource via a different SCP. In the former
case, the URI shall be an alternative URI of the
resource located on an alternative service instance
within the same LMF or LMF (service) set.
RedirectResponse (0] 0.1 308 Permanent redirection. The response shall include a
Permanent |Location header field containing a different URI, or
Redirect the same URI if a request is redirected to the same
target resource via a different SCP. In the former
case, the URI shall be an alternative URI of the
resource located on an alternative service instance
within the same LMF or LMF (service) set.
ProblemDetails o 0.1 403 The "cause" attribute may be used to indicate the
Forbidden |following application errors:
- UNSPECIFIED
See table 6.1.7.3-1 for the description of these errors.

NOTE:  The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).
Table 6.1.4.7.2-3: Headers supported by the 307 Response Code on this resource
Name Data type P |[Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URYI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-I1d the request is redirected

Table 6.1.4.7.2-4: Headers supported by the 308 Response Code on this resource

Name Data type P |Cardinality Description
Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
Or the same URYI, if a request is redirected to the same target
resource via a different SCP.
3gpp-Shi-Target- |[string O (0.1 Identifier of the target NF (service) instance ID towards which
Nf-1d the request is redirected
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6.1.5 Notifications

This clause specifies the notifications provided by the NImf_L ocation service.

Table 6.1.5.1-1: Notifications overview

e HTTP method or Description
Moz o Celllzews LR custom operation |(service operation)
EventNotify  |{hgmlcCallBackURI} POST

6.1.5.1 EventNotify
6.1.5.1.1 Description

The EventNotify operation is used to notify the occurrence of periodic or triggered location event for atarget UE to a
consumer NF (e.g. GMLC).

6.1.5.1.2 Notification Definition
Callback URI: { hgmlcCallBackURI}

See clause 5.2.2.2.2 for the description of how the LMF obtains the Callback URI of the NF Service Consumer (e.g.
GMLC).

6.1.5.1.3 Notification Standard Methods

6.1.5.1.3.1 POST
This method sends a L ocation event notify to the NF Service Consumer.

This method shall support the request and response data structures and response codes specified in table 6.1.5.1.3.1-1
and table 6.1.5.1.3.1-2.

Table 6.1.5.1.3.1-1: Data structures supported by the POST Request Body

Data type P Cardinality Description

EventNotifyDataE M 1 Input parameters to the "Location Event Notify" operation
xt
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Table 6.1.5.1.3.1-2: Data structures supported by the POST Response Body

Data type P | Cardinality | Response Description
codes
n/a 204 No This case represents successful notification of the event.
Content
RedirectResponse | O (0..1 307 Temporary redirection.
Temporary [(NOTE 2)
Redirect
RedirectResponse | O |0..1 308 Permanent redirection.
Permanent |(NOTE 2)
Redirect
ProblemDetails O |0..1 403 The "cause" attribute may be used to indicate the following
Forbidden |application errors:
- UNSPECIFIED
- LOCATION_SESSION_UNKNOWN
See table 6.1.7.3-1 for the description of this error.

NOTE 1:

NOTE 2:

The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of

3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].

Table 6.1.5.1.3.1-3: Headers supported by the 307 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string M

1

A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

Identifier of the target NF (service) instance ID towards which
the notification is redirected

Table 6.1.5.1.3.1-4: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description

Location string M |1 A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

3gpp-Shi-Target-  [string O |0..1 Identifier of the target NF (service) instance ID towards which

Nf-1d the natification is redirected

6.1.5.2 UPNotify

6.1.5.2.1 Description

The UPNotify operation is used to notify the status or modification of a secure LCS-UP connection for atarget UE to a
consumer NF (e.g. AMF).

6.1.5.2.2

Notification Definition

Callback URI: {upNotifyCallBackUri}

See clause 5.2.2.7.2 for the description of how the LMF obtains the Callback URI of the NF Service Consumer (e.g.

AMPF).
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Notification Standard Methods

POST

This method sends a notificaiton of LCS-UP connection status to the NF service consumer.

This method shall support the request and response data structures and response codes specified in table 6.1.5.2.3.1-1
and table 6.1.5.2.3.1-2.

Table 6.1.5.2.3.1-1: Data structures supported by the POST Request Body

Data type

P

Cardinality

Description

UpNotifyData

M

Input parameters to the "UPNotify" operation

Table 6.1.5.2.3.1-2: Data structures supported by the POST Response Body

Data type P | Cardinality | Response Description
codes
n/a 204 No This case represents successful notification of the event.
Content
RedirectResponse | O (0..1 307 Temporary redirection.
Temporary [(NOTE 2)
Redirect
RedirectResponse | O [0..1 308 Permanent redirection.
Permanent |(NOTE 2)
Redirect
ProblemDetails O |0.1 403 The "cause" attribute may be used to indicate the following
Forbidden |application errors:
- UNSPECIFIED
- LOCATION_SESSION_UNKNOWN
See table 6.1.7.3-1 for the description of this error.

NOTE 1:

NOTE 2:

The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of

3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].

Table 6.1.5.2.3.1-3: Headers supported by the 307 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string M

1

A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-I1d

string

0.1

Identifier of the target NF (service) instance ID towards which
the notification is redirected

Table 6.1.5.2.3.1-4: Headers supported by the 308 Response Code on this resource

Name

Data type

Cardinality

Description

Location

string

1

A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-1d

string

0.1

Identifier of the target NF (service) instance ID towards which
the notification is redirected
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6.1.6 Data Model

6.1.6.1 General
This clause specifies the application data model supported by the API.

Table 6.1.6.1-1 specifies the data types defined for the NImf_L ocation service based interface protocol.
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Table 6.1.6.1-1: NImf_Location specific Data Types
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Data type Clause Description
defined

InputData 6.1.6.2.2 Information within Determine Location
Request

LocationData 6.1.6.2.3 Information within Determine Location
Response

GeographicalCoordinates 6.1.6.2.4 Geographical coordinates

GeographicArea 6.1.6.2.5 Geographic area specified by different shape

Point 6.1.6.2.6 Ellipsoid Point

PointUncertaintyCircle 6.1.6.2.7 Ellipsoid point with uncertainty circle

PointUncertaintyEllipse 6.1.6.2.8 Ellipsoid point with uncertainty ellipse

Polygon 6.1.6.2.9 Polygon

PointAltitude 6.1.6.2.10 Ellipsoid point with altitude

PointAltitudeUncertainty 6.1.6.2.11 Ellipsoid point with altitude and uncertainty
ellipsoid

EllipsoidArc 6.1.6.2.12 Ellipsoid Arc

LocationQoS 6.1.6.2.13 QoS of Location request

CivicAddress 6.1.6.2.14 Indicates a Civic address

PositioningMethodAndUsage 6.1.6.2.15 Indicates the usage of a positioning method

GnssPositioningMethodAndUsage 6.1.6.2.16 Indicates the usage of a Global Navigation
Satellite System (GNSS) positioning method

VelocityEstimate 6.1.6.2.17 Velocity estimate

HorizontalVelocity 6.1.6.2.18 Horizontal velocity

HorizontalWithVerticalVelocity 6.1.6.2.19 Horizontal and vertical velocity

HorizontalVelocityWithUncertainty 6.1.6.2.20 Horizontal velocity with speed uncertainty

HorizontalWithVerticalVelocityAndUncertainty {6.1.6.2.21 Horizontal and vertical velocity with speed
uncertainty

UncertaintyEllipse 6.1.6.2.22 Ellipse with uncertainty

UeLcsCapability 6.1.6.2.23 Indicates the LCS capability supported by the
UE.

PeriodicEventinfo 6.1.6.2.24 Indicates the information of periodic event
reporting

AreaEventinfo 6.1.6.2.25 Indicates the information of area based event
reporting

ReportingArea 6.1.6.2.26 Indicates an area for event reporting

MotionEventinfo 6.1.6.2.27 Indicates the information of motion based
event reporting

CancelLocData 6.1.6.2.29 Information within Cancel Location Request

LocContextData 6.1.6.2.30 Information within Transfer Location Context
Request

EventReportMessage 6.1.6.2.31 Indicates an event report message

EventReportingStatus 6.1.6.2.32 Indicates the status of event reporting

UELocationInfo 6.1.6.2.33 Indicates location information of a UE

EventNotifyData 6.1.6.2.34 Information within Event Notify Request

UeConnectivityState 6.1.6.2.35 Indicates the connectivity state of a UE

LocalOrigin 6.1.6.2.36 Indicates a Local origin in a reference
system.

RelativeCartesianLocation 6.1.6.2.37 Relative Cartesian Location

Local2dPointUncertaintyEllipse 6.1.6.2.38 Local 2D point with uncertainty ellipse

Local3dPointUncertaintyEllipsoid 6.1.6.2.39 Local 3D point with uncertainty ellipsoid

UncertaintyEllipsoid 6.1.6.2.40 Ellipsoid with uncertainty

LocalArea 6.1.6.2.41 Local area specified by different shape

UeArealndication 6.1.6.2.42 UE area Indication

MinorLocationQoS 6.1.6.2.43 Minor Location QoS

Mbsrinfo 6.1.6.2.44 MBSR Information

LocMeasurementReq 6.1.6.2.45 Location Measurement Request

LocMeasurementResp 6.1.6.2.46 Location Measurement Response

LocMeasurements 6.1.6.2.47 Location Measurements result

HighAccuracyGnssMetrics 6.1.6.2.48 High Accuracy GNSS Metrics

UpNotifyData 6.1.6.2.49 UP Notify Data

UpSubscription 6.1.6.2.50 UP Subscription

RelatedUE 6.1.6.2.51 Specifies information for related UE for
ranging and sidelink positioning

UpConfig 6.1.6.2.52 UP Config

RangeDirection 6.1.6.2.53 Represents the distance and direction

between two points.
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2DRelativeLocation 6.1.6.2.54 Represents 2D local co-ordinates with origin
corresponding to another known point.

3DRelativeLocation 6.1.6.2.55 Represents 3D local co-ordinates with origin
corresponding to another known point.

AddLocationDatas 6.1.6.2.56 Contains one or more LocationData.

AddEventNotifyDatas 6.1.6.2.57 Contains one or more EventNotifyData.

. Represents location data with one or more

LocationDataExt 6.1.6.2.58 corresponding UES.
Represents notified data with one or more

EventNotifyDataExt 6.1.6.2.59 corresponding UEs, containing one or more
EventNotifyData.

MappedLocationQoSEps 6.1.6.2.60 Mapped Location QoS for EPS

AdditionalUelnfo 6.1.6.2.61 MBSR UE Information

Altitude 6.1.6.3.2 Indicates value of altitude

Angle 6.1.6.3.2 Indicates value of angle

Uncertainty 6.1.6.3.2 Indicates value of uncertainty

Orientation 6.1.6.3.2 Indicates value of orientation angle

Confidence 6.1.6.3.2 Indicates value of confidence

Accuracy 6.1.6.3.2 Indicates value of accuracy

InnerRadius 6.1.6.3.2 Indicates value of the inner radius

CorrelationID 6.1.6.3.2 LCS Correlation ID

AgeOfLocationEstimate 6.1.6.3.2 Indicates value of the age of the location
estimate

HorizontalSpeed 6.1.6.3.2 Indicates value of horizontal speed

VerticalSpeed 6.1.6.3.2 Indicates value of vertical speed

SpeedUncertainty 6.1.6.3.2 Indicates value of speed uncertainty

BarometricPressure 6.1.6.3.2 Specifies the measured uncompensated
atmospheric pressure

LcsServiceType 6.1.6.3.2 LCS service type

LdrReference 6.1.6.3.2 LDR Reference

LirReference 6.1.6.3.2 LIR Reference

ReportingAmount 6.1.6.3.2 Number of required periodic event reports

Reportinglnterval 6.1.6.3.2 Event reporting periodic interval

Minimuminterval 6.1.6.3.2 Minimum interval between event reports

MaximumlInterval 6.1.6.3.2 Maximum interval between event reports

Samplinginterval 6.1.6.3.2 Maximum time interval between consecutive
evaluations by a UE of a trigger event

ReportingDuration 6.1.6.3.2 Maximum duration of event reporting

LinearDistance 6.1.6.3.2 Minimum straight line distance moved by a
UE to trigger a motion event report

LMFIdentification 6.1.6.3.2 LMF identification

EventReportCounter 6.1.6.3.2 Number of event reports received from the
target UE

EventReportDuration 6.1.6.3.2 Duration of event reporting

UePositioningCapabilities 6.1.6.3.2 Indicates the positioning capabilities
supported by the UE.

TimeWindow 6.1.6.3.2 Indicates the Time Window

ExternalClientType 6.1.6.3.3 Indicates types of External Clients

SupportedGADShapes 6.1.6.3.4 Indicates supported GAD shapes

ResponseTime 6.1.6.3.5 Indicates acceptable delay of location
request

PositioningMethod 6.1.6.3.6 Indicates supported positioning methods

PositioningMode 6.1.6.3.7 Indicates supported modes used for
positioning method

Gnssld 6.1.6.3.8 Global Navigation Satellite System (GNSS)
ID

Usage 6.1.6.3.9 Indicates usage made of the location
measurement

LcsPriority 6.1.6.3.10 Indicates priority of the LCS client

VelocityRequested 6.1.6.3.11 Indicates velocity requirement

AccuracyFulfilmentindicator 6.1.6.3.12 Indicates fulfilment of requested accuracy

VerticalDirection 6.1.6.3.13 Indicates direction of vertical speed

LdrType 6.1.6.3.14 Indicates LDR types

ReportingAreaType 6.1.6.3.15 Indicates type of event reporting area

Occurrencelnfo 6.1.6.3.16 Specifies occurrence of event reporting

ReportingAccessType 6.1.6.3.17 Specifies access types of event reporting
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EventClass 6.1.6.3.18 Specifies event classes

ReportedEventType 6.1.6.3.19 Specifies type of event reporting

TerminationCause 6.1.6.3.20 Specifies causes of event reporting
termination

LcsQosClass 6.1.6.3.21 Specifies LCS QoS class

UelLocationServicelnd 6.1.6.3.22 Specifies location service types requested by
UE

IndoorOutdoorind 6.1.6.3.23 Indoor Outdoor Indication

FixType 6.1.6.3.24 Fix Type

LosNlosMeasurelnd 6.1.6.3.25 LOS/NLOS measurement indication

UpConnectionStatus 6.1.6.3.26 UP Connection Status

RangingSIResult 6.1.6.3.27 Specifies result type for ranging and sidelink
positioning

RelatedUEType 6.1.6.3.28 Specifies type of related UE for ranging and
sidelink positioning

LcsUpConnectionind 6.1.6.3.29 LCS UP Connection Indication

UeUpPositioningCapabilities 6.1.6.3.30 Indicates the user plane positioning
capabilities supported by the UE.

Table 6.1.6.1-2 specifies data types re-used by the NImf_L ocation service based interface protocol from other
specifications, including areference to their respective specifications and when needed, a short description of their use
within the NImf_L ocation service based interface.

Table 6.1.6.1-2: NImf_Location re-used Data Types

Data type Reference Comments
Supi 3GPP TS 29.571 [8] [Subscription Permanent Identifier
Pei 3GPP TS 29.571 [8] |Permanent Equipment Identifier
Gpsi 3GPP TS 29.571 [8] |Generic Public Subscription Identifier
Ecgi 3GPP TS 29.571 [8] |E-UTRA Cell Identity
Ncgi 3GPP TS 29.571 [8] |NR Cell Identity
Nflnstanceld 3GPP TS 29.571 [8] |Network Function Instance ID
Uri 3GPP TS 29.571 [8] |Uniform Resource Identifier
RefToBinaryData 3GPP TS 29.571 [8] |Reference to binary data
AccessType 3GPP TS 29.571 [8] |Access type
CmState 3GPP TS 29.518 [23] |Connection Management State
Guami 3GPP TS 29.571 [8] |GUAMI
SupportedFeatures 3GPP TS 29.571 [8] [Supported Features
RedirectResponse 3GPP TS 29.571 [8] |Redirect Response
Twapld 3GPP TS 29.571 [8] |TWAP identifier
Tnapld 3GPP TS 29.571 [8] |TNAP identifier
DateTime 3GPP TS 29.571 [8] |Date and Time
DurationSec 3GPP TS 29.571 [8] |Duration Second
LpHapType 3GPP TS 29.518 [23] |Type of Low Power and/or High Accuracy Positioning

Reportingind

3GPP TS 29.515 [27]

Reporting indication

IntegrityRequirements

3GPP TS 29.515 [27]

Integrity Requirements

UpLocRepAddrAfRm 3GPP TS 29.122 [29] |Endpoint address for location reporting over user plane
UpCumEVvtRptCriteria  |3GPP TS 29.515 [27] |Criteria for sending cumulative events reports over control
plane
6.1.6.2 Structured data types

6.1.6.2.1 Introduction

This clause defines the structures to be used in resource representations.
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6.1.6.2.2 Type: InputData

Table 6.1.6.2.2-1: Definition of type InputData
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Attribute name

Data type

Cardinality

Description

Applicability

externalClientType

ExternalClientType

0.

A

When present, this IE shall carry the external
client type of the requester.

correlationID

CorrelationIlD

0..

1

When present, this IE shall carry the correlation
ID of the request.

amfld

Nflnstanceld

Ol O| O|mu

0..

1

Indicates the AMF Instance serving the UE.
LMF shall use the AMF Instance to forward LCS
related N1/N2 messages to the UE/RAN.

locationQoS

LocationQoS

When present, this IE shall carry the QoS of the
location request.

supportedGADShapes

array(SupportedGADS
hapes)

=

When present, this IE shall carry the GAD
shapes supported by the requester.

supi

Supi

Indicates the SUPI of the target UE.

pei

Pei

Indicates the PEI of the target UE.

gpsi

Gpsi

Indicates the GPSI of the target UE.

ecgi

Ecqgi

O|0|0|0ol O] O
oe|ee
R

When present, this IE shall indicate the identifier
of the E-UTRAN cell serving the UE or the
serving cell identifier of the Primary Cell in the
Master RAN Node that is an E-UTRAN node on
Dual Connectivity scenarios.

(NOTE 2)

ecgiOnSecondNode

Ecgi

When present, the serving cell identifier of the
Primary Cell in the Secondary RAN Node that is
an E-UTRAN node when available on Dual
Connectivity scenarios.

(NOTE 3) (NOTE 4)

ncgi

Ncgi

When present, this IE shall indicate the identifier
of the NR cell serving the UE or the serving cell
identifier of the Primary Cell in the Master RAN
Node that is a NR node on Dual Connectivity
scenarios.

(NOTE 2)

ncgiOnSecondNode

Ncgi

When present, the serving cell identifier of the
Primary Cell in the Secondary RAN Node that is
a NR node when available on Dual Connectivity
scenarios.

(NOTE 3) (NOTE 4)

priority

LcsPriority

When present, this IE shall indicate the priority
of the location request.

velocityRequested

VelocityRequested

When present, this IE shall indicate whether
velocity is requested or not.

ueLcsCap

UeLcsCapability

When present, this IE shall indicate the LCS
capability supported by the UE.

IcsServiceType

LcsServiceType

i

The LCS service type

ldrType

LdrType

i

The type of LDR

hgmicCallBackURI

Uri

0|0|0] O O O

S[o[o

Callback URI of the H-GMLC

It shall be present, if attribute LdrType is
present.

This IE shall also be present for location service
in PNI-NPN with signalling optimisation, as
specified in 3GPP TS 23.273 [42] clause 6.1.2.

lirGmicCallBackUri

Uri

This IE shall be present when the
intermediateLocationInd IE is present with the
value "true".

When present, this IE shall contain callback URI
of the GMLC to receive the intermediate location
reports.

vgmlicAddress

Uri

V-GMLC address that corresponds to the V-
GMLC that receives Location Request

It shall be present, if attribute LdrType is present
and the target UE is in roaming case.
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IdrReference

LdrReference

LDR Reference Number

It shall be present, if attribute LdrType is
present.

This IE shall be present for location service in
PNI-NPN with signalling optimisation, as
specified in 3GPP TS 23.273 [42] clause 6.1.2.

lirReference

LirReference

This IE shall be present when the
intermediateLocationInd IE is present with the
value "true".

When present, this IE shall contain the LIR
Reference Number for a multiple location
request

periodicEventinfo

PeriodicEventinfo

Information for periodic event reporting

areaEventinfo

AreaEventinfo

Information for area event reporting

motionEventinfo

MotionEventinfo

Information for motion event reporting

reportingAccessTypes

array(ReportingAcces
sType)

Plooo
Zl |k

Allowed access types for event reporting

ueConnectivityStates

array(UeConnectivityS
tate)

=

When present, this IE shall indicate the UE
connectivity state per access type

uelLocationServicelnd

UeLocationServicelnd

O O] 0O|0|0|0

If UE sends an MO-LR Request message, this
IE shall be present and indicate the request type
for a 5GC-MO-LR.

moAssistanceDataType
s

LcsBroadcastAssistan
ceTypesData

When present, this IE shall indicate a list of one
or more types of location assistance data that
UE subscribed.

IppMessage

RefToBinaryData

If UE includes the first LPP message in MO-LR
Request, this IE shall be present and Indicate
the binary data of LPP message.

(NOTE 5)

IppMessageExt

array(RefToBinaryDat
a)

If UE includes the additional LPP messages
(maximum 3) in MO-LR Request, this IE shall be
present and Indicates the binary data of LPP
message.

(NOTE 5)

supportedFeatures

SupportedFeatures

This IE shall be present if at least one optional
feature defined in clause 6.1.9 is supported.

uePositioningCap

UePositioningCapabilit
ies

When present, this IE shall indicate the
positioning capabilities supported by the UE.

tnapld

Tnapld

When present, this IE shall contain the TNAP
Identifier.

This IE may be present for non-3GPP access.

twapld

Twapld

When present, This IE shall contain the TWAP
Identifier.
This IE may be present for non-3GPP access.

ueCountryDetind

boolean

When present, This IE shall contain an
indication of determining the UE geographical
area identified by the country, area within a
country or international area indication where
UE is located for PLMN selection verification.

SAT

scheduledLocTime

DateTime

When present, this IE shall contain the
scheduled time (in UTC) that the UE needs to
be located.

reliableLocReq

boolean

This IE shall be included with the value true to
indicate that reliable UE location information is
required, as specified in 3GPP TS 33.256 [26]
clause 5.3.2.

When present, this IE shall be set as following:
- true: the reliable UE location information is
required

- false (default): the reliable UE location
information is not required
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evtRptAllowedAreas

array(ReportingArea)

o)

1..250

When present, this IE shall contain a list of
event report allowed areas, where UE is allowed
to generate and send the event report to
network during the deferred 5GC-MT-LR
procedure for UE power saving purpose.

ueUnawarelnd

boolean

0.1

UE Unaware Paositioning indication.

If the UE Unaware Positioning is required, as
specified in 3GPP TS 23.273 [19] clause 5.12,
this IE shall be included and set to true;
otherwise, the |E shall be absent.

intermediateLocationind

boolean

0.1

This IE shall be included by the AMF if received
from the GMLC, during a 5GC-MT-LR multiple
location procedure for the regulatory location
service (see clause 6.1.3 and clause 6.10.4 of
3GPP TS 23.273 [19)).

When present, this IE shall indicate the
acceptance of intermediate location response at
the GMLC:

- true: intermediate location response
acceptable

- false (default): intermediate location response
not acceptable

maxRespTime

DurationSec

0.1

This IE shall be included by the AMF if received
from the GMLC.

When present, this IE shall contain the
maximum response time for the GMLC to
receive the final location response.

The AMF may overwrite the received maximum
response time when passing it to the LMF, e.g.,
to avoid timeout of the HTTP service request.

IpHapType

LpHapType

0.1

This IE shall be included and set to
"LOW_POW_HIGH_ACCU_POS" to request
low power and high accuracy positioning, as
specified in clause 6.1.2 of

3GPP TS 23.273 [19].

ueUpPosCaps

array(UeUpPositioning
Capabilities)

1.N

When present, this IE shall indicate the user
plane positioning capabilities supported by the
UE.

reportingind

Reportingind

0.1

This IE may be present if the
evtRptAllowedAreas IE is present.

When present, this IE shall indicate whether the
UE is allowed to generate and send the reports
inside or outside the event report allowed areas:
- Inside reporting (default)
- Outside reporting
(see 3GPP TS 23.273 [19] clause 5.14 and
6.3.1)

mbsrinfo

Mbsrinfo

0.1

Indicates that serving cell of the UE belongs to a
MBSR

MBSR

additionalUelnfo

AdditionalUelnfo

0.1

When present, this IE indicates the serving cell
of the MBSR UE (i.e., IAB UE)

MBSR

integrityRequirements

IntegrityRequirements

0.1

When present, this IE shall indicate the integrity
requirements.

requestedRangingSIRe
sult

array(RangingSIResult

O] O] o O

1.N

This IE shall contain the type of result requested
for ranging and sidelink positioning, such as
absolute locations, relative locations or
distances and directions related to the UEs, etc.

relatedUEs

array(RelatedUE)

1..N

This IE contains a list of the information for the
related UEs for the ranging and sidelink
positioning.
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upLocRepAddrAf

UpLocRepAddrAfRm

0.1

This IE shall be present if the request is for the
location reporting over user plane.

upCumEvtRptCriteria

UpCumEvtRptCriteria

0.1

This IE may be present if the upLocRepAddrAf
is present.

mappedQoSEps

MappedLocationQoSE
ps

0.1

This IE shall be present if the Multiple QoS
Class is indicated in the locationQoS IE.

When present, this IE shall indicate the mapped
Location QoS applicable to EPS
("BEST_EFFORT" or "ASSURED") based on
the Multiple Location QoS (see clause 6.19 of
3GPP TS 23.273 [19]).

coordinatelD

integer

0.1

This IE may be present when
requestedRangingSIResult indicates
"ABSOLUTE_LOCATION".

When present, this IE represents a local
coordinate (see clause 6.20.3 of
3GPP TS 23.273 [4]).

Ranging_SL

rangingSICapability

RangingSICapability

0.1

When present, this IE shall indicate that the UE
supports Ranging/Sidelink Positioning
Capability.

Ranging_SL

NOTE 1: At least one of the attributes defined in this table shall be present in the InputData structure.

NOTE 2:
NOTE 3:
NOTE 4:

"ncgi" is present.
NOTE 5: If 3 LPP messages are received, then first LPP message shall be encoded in IppMessage |IE and additional

2 LPP messages shall be encoded in IppMessageExt IE.

Attribute "ecgi" and "ncgi" shall not be present at the same time.
Attribute "ecgiOnSecondNode" and "ncgiOnSecondNode" shall not be present at the same time.
Attribute "ecgiOnSecondNode" or "ncgiOnSecondNode" shall not be present if neither attribute "ecgi" nor
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6.1.6.2.3 Type: LocationData

Table 6.1.6.2.3-1: Definition of type LocationData
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Attribute name

Data type

P |Cardinality

Description

Applicability

locationEstimate

GeographicArea

M |1

For a request for triggered
location where location
estimates are not required,
the location estimate can be
based on current serving cell.

accuracyFulfilmentindica
tor

AccuracyFulfilmentindicator

When present, this IE shall
indicate fulfilment of required
accuracy.

ageOflLocationEstimate

AgeOfLocationEstimate

When present, this IE shall
indicate age of the location
estimate.

timestampOfLocationEsti
mate

DateTime

When present, this IE shall
indicate the estimated UTC
time when the location
estimate corresponded to the
UE location (i.e. when the
location estimate and the
actual UE location was the
same).

velocityEstimate

VelocityEstimate

When present, this IE shall
indicate velocity estimate.

civicAddress

CivicAddress

When present, this IE shall
indicate a civic address.

localLocationEstimate

LocalArea

When present, this IE shall
indicate a local area in
reference system.

positioningDatalList

array(PositioningMethodAndUsage)

When present, this IE shall
include a list of data related
to positioning methods.

gnssPositioningDataList

array(GnssPositioningMethodAndUs
age)

When present, this IE shall
include a list of data related
to GNSS positioning
methods.

ecgi

Ecgi

When present, this IE shall
indicate the ID of the E-
UTRAN cell serving the UE.

ncgi

Ncgi

When present, this IE shall
indicate the ID of the NR cell
serving the UE.

altitude

Altitude

Altitude of the positioning
estimate. When the shape
used in "locationEstimate”
supports conveying the
altitude parameter, this IE
shall be absent.

barometricPressure

BarometricPressure

If present, this |IE contains the
barometric pressure
measurement as reported by
the target UE.

servingLMFidentification

LMFIdentification

When present, this IE shall
indicate the identity of the
serving LMF

uePositioningCap

UePositioningCapabilities

When present, this IE shall
indicate the positioning
capabilities supported by the
UE.

supportedFeatures

SupportedFeatures

This IE shall be present if at
least one optional feature
defined in clause 6.1.9 is
supported.
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ueArealnd

UeArealndication

When present, this IE shall
contain a country, area in a
country or international area
indication where UE is
located.

If UE is outside of the area of
any known country, i.e.
international area, then the
LMF shall provide the
International Area Indication
without a country.

SAT

achievedQos

MinorLocationQoS

When present, this IE shall
contain the achieved Location
QoS Accuracy of the
estimated location.

This IE may be present if the
LCS QoS Class required in
the request message is
"MULTIPLE_QOS".

If it's absent, LCS QoS Class
required in the request
message is
"MULTIPLE_QOS" and
AccuracyFulfilmentindicator
is
"REQUESTED_ACCURACY
_FULFILLED", it indicates
that the location QoS in the
highest priority is achieved.

MUTIQOS

directReportind

boolean

When present, this IE shall
be set for the following value:
- true: location
determination will be sent by
LMF to GMLC directly

- false (default): location
determination will not be sent
by LMF to GMLC directly

indoorOutdoorind

IndoorOutdoorind

When present, this IE shall
indicate whether the UE is
indoor or outdoor.

acceptedPeriodicEventin
fo

PeriodicEventinfo

This IE shall be present if
PeriodicEventinfo was
received in the request which
includes reportingAmountinf
IE and/or reportingintervalMs
IE.

When present, this IE shall
provide the accepted periodic
event reporting information.

haGnssMetrics

HighAccuracyGnssMetrics

When present, this IE shall
indicate the high accuracy
GNSS metrics received from
the device in the LPP HA-
GNSS-Metrics-r17 IE as
specified in

3GPP TS 37.355 [21].

losNlosMeasurelnd

LosNlosMeasurelnd

When present, this IE shall
indicate whether LOS
measurement or NLOS

measurement is used.
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rangingSICapability

RangingSICapability (0]

0.1

When present, this IE shall
indicate that the UE supports
Ranging/Sidelink Positioning
Capability.

Ranging_SL

relatedApplicationlayerld

Applicationlayerld

0.1

Identifies the application layer
ID of the related UE for
ranging and sidelink
positioning, such as located
UE, reference UE, etc.

Ranging_SL

distanceDirection

RangeDirection (@)

0.1

When present, this IE
identifies a distance and
direction from a point A to a
point B, comprising a distance
from point A to point B, an
azimuth direction from point A
to point B and an elevation
direction from point A to point
B

Ranging_SL

2dRelativelLocation

2DRelativeLocation (0]

0.1

When present, this IE
identifies a relative 2D
location with uncertainty
ellipse, characterised by a
point described in 2D local
co-ordinates with origin
corresponding to another
known point, distances rl and
r2 and an angle of orientation
A

Ranging_SL

3dRelativelLocation

3DRelativelLocation (0]

0.1

When present, this IE
identifies a relative 3D
location with uncertainty
ellipsoid, characterised by a
point described in 3D local
co-ordinates with origin
corresponding to another
known point, distances rl (the
"semi-major uncertainty"), r2
(the "semi-minor uncertainty")
and r3 (the "vertical
uncertainty") and an angle of
orientation A (the "angle of
the major axis").

Ranging_SL

relativeVelocity

VelocityEstimate o

0.1

When present, this IE
identifies UE velocity relative
to the UE identified with
relatedApplicationlayerld.

Ranging_SL

6.1.6.2.4

Type: GeographicalCoordinates

Table 6.1.6.2.4-1: Definition of type GeographicalCoordinates

Attribute name

Data type

Cardinality

Description

lon

number

1

value):

Format: double
Minimum: -180
Maximum: 180

Longitude (Double-precision float

lat

number

Format: double
Minimum: -90
Maximum: 90

Latitude (Double-precision float value):

ETSI




3GPP TS 29.572 version 18.5.0 Release 18

6.1.6.2.5

Type: GeographicArea

53

ETSI TS 129 572 V18.5.0 (2024-05)

Table 6.1.6.2.5-1: Definition of type GeographicArea as a list of mutually exclusive alternatives

Data type Cardinalit | Discriminator Discriminator mapping Description
y property name

Point 1 shape POINT Geographical area consisting of a
single point, represented by its
longitude and latitude.

PointUncertaintyCircle |1 shape POINT_UNCERTAINTY_CIRCLE Geographical area consisting of a
point and an uncertainty value.

PointUncertaintyEllipse |1 shape POINT_UNCERTAINTY_ELLIPSE Geographical area consisting of a
point, plus an uncertainty ellipse
and a confidence value.

Polygon 1 shape POLYGON Geographical area consisting of a
list of points (between 3 to 15
points).

PointAltitude 1 shape POINT_ALTITUDE Geographical area consisting of a
point and an altitude value.

PointAltitudeUncertainty |1 shape POINT_ALTITUDE_UNCERTAINTY Geographical area consisting of a
point, an altitude value and an
uncertainty value.

EllipsoidArc 1 shape ELLIPSOID_ARC Geographical are consisting of an
ellipsoid arc.

NOTE: The "anyOf" keyword (instead of "oneOf" keyword which is normally used for mutually exclusive alternatives) is used for

GeographicArea type in yaml file to avoid validation failure of OpenAPI. According to current definition, a
PointUncertaintyCircle object will always pass the validation with both PointUncertaintyCircle and Point, which fails the
qualification of "oneOf" keyword.

6.1.6.2.6

Type: Point

Table 6.1.6.2.6-1:

Definition of type Point

Attribute name Data type P |Cardinality Description
shape SupportedGADShapes M |1 It shall take the value "POINT".
point GeographicalCoordinates M |1 Indicates a geographic point

represented by its longitude and
latitude.
6.1.6.2.7 Type: PointUncertaintyCircle

Table 6.1.6.2.7-1: Definition of type PointUncertaintyCircle

Attribute name Data type P |Cardinality Description
shape SupportedGADShapes M |1 It shall take the value
"POINT_UNCERTAINTY_CIRCLE".
point GeographicalCoordinates M |1 Indicates a geographic point
represented by its longitude and
latitude.
uncertainty Uncertainty M |1 Indicates the uncertainty value.
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6.1.6.2.8 Type: PointUncertaintyEllipse

Table 6.1.6.2.8-1: Definition of type PointUncertaintyEllipse

Attribute name Data type P |Cardinality Description

shape SupportedGADShapes M |1 It shall take the value
"POINT_UNCERTAINTY_ELLIPSE".

point GeographicalCoordinates M |1 Indicates a geographic point
represented by its longitude and
latitude.

uncertaintyEllipse UncertaintyEllipse M |1 Indicates an uncertainty ellipse.

confidence Confidence M |1 Indicates the value of confidence.

6.1.6.2.9 Type: Polygon

Table 6.1.6.2.9-1: Definition of type Polygon

Attribute name Data type P |Cardinality Description
shape SupportedGADShapes M |1 It shall take the value "POLYGON".
pointList array(GeographicalCoordinates) M [3..15 Array with up to15 items, where each
item is a "point".
6.1.6.2.10 Type: PointAltitude

Table 6.1.6.2.10-1: Definition of type PointAltitude

Attribute name Data type P |Cardinality Description
shape SupportedGADShapes M (1 It shall take the value
"POINT_ALTITUDE".
point GeographicalCoordinates M |1 Indicates a geographic point
represented by its longitude and
latitude.
altitude Altitude M 1 Indicates the value of altitude.
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Table 6.1.6.2.11-1: Definition of type PointAltitudeUncertainty

Attribute name Data type P |Cardinality Description

shape SupportedGADShapes M |1 It shall take the value
"POINT_ALTITUDE_UNCERTAINTY".

point GeographicalCoordinates M |1 Indicates a geographic point
represented by its longitude and
latitude.

altitude Altitude M |1 Indicates the value of altitude.

uncertaintyEllipse UncertaintyEllipse M |1 Indicates the uncertainty ellipse

uncertaintyAltitude Uncertainty M |1 Indicates the uncertainty of the
altitude.

confidence Confidence M |1 Indicates the value of confidence.
If the vConfidence IE is present, this IE
shall indicate the value of horizontal
confidence.

vConfidence Confidence O [0..1 When present, this IE shall Indicate the
value of vertical confidence.

6.1.6.2.12 Type: EllipsoidArc

Table 6.1.6.2.12-1: Definition of type EllipsoidArc

Attribute name Data type P |Cardinality Description

shape SupportedGADShapes M |1 It shall take the value
"ELLIPSOID_ARC".

point GeographicalCoordinates M |1 Indicates a geographic point
represented by its longitude and
latitude.

innerRadius InnerRadius M |1 Indicates the value of inner radius of
the Ellipsoid Arc.

uncertaintyRadius Uncertainty M |1 Indicates the uncertainty radius of the
Ellipsoid Arc.

offsetAngle Angle M |1 Indicates the offset angle of the
Ellipsoid Arc.

includedAngle Angle M (1 Indicates the included angle of the
Ellipsoid Arc.

confidence Confidence M 1 Indicates the value of confidence.
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Table 6.1.6.2.13-1: Definition of type LocationQoS

Attribute name Data type P | Cardinality Description Applicability
hAccuracy Accuracy O 0.1 Horizontal accuracy
vAccuracy Accuracy O 0.1 Vertical accuracy
vertRequested boolean O 0.1 Vertical accuracy requested (yes/no)
responseTime ResponseTime O |0.1 No delay, Low delay or Delay tolerant
minorLocQoses array(MinorLocatio cC 1.2 If present, this IE shall contain a list of MUTIQOS
nQoS) MinorLocationQoS in priority order.
When the IcsQosClass sets to
"MULTIPLE_QOS", this IE shall be present, and
when IcsQosClass sets to either
"BEST_EFFORT" or "ASSURED" this IE shall
be absent.
IcsQosClass LcsQosClass CcC 0.1 LCS QoS Class, see clause 4.1b of

3GPP TS 23.273 [19].
This IE shall be absent if neither hAccuracy nor
vAccuracy is included.

NOTE:If the IcsQosClass set to "MULTIPLE_QQOS", at least one of attributes hAccuracy, vAccuracy shall be present.
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6.1.6.2.14 Type: CivicAddress

Table 6.1.6.2.14-1: Definition of type CivicAddress
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Attribute name Data type P | Cardinality Description
country string M (1 The two-letter ISO 3166 country code in capital
ASCI| letters, e.g., DE or US
IETF RFC 4776 [6]
Al string O |0.1 National subdivisions (state, canton, region,
province, prefecture)
IETF RFC 4776 [6]
A2 string O |[0.1 County, parish, gun (JP), district (IN)
IETF RFC 4776 [6]
A3 string O |[0.1 City, township, shi (JP)
IETF RFC 4776 [6]
A4 string O |0.1 City division, borough, city district, ward, chou (JP)
IETF RFC 4776 [6]
A5 string O 0.1 Neighbourhood, block
IETF RFC 4776 [6]
A6 string O 0.1 Group of streets below the neighbourhood level
IETF RFC 4776 [6]
PRD string O |[0.1 Leading street direction
IETF RFC 4776 [6]
POD string O |01 Trailing street suffix
IETF RFC 4776 [6]
STS string O |0.1 Street suffix or type
IETF RFC 4776 [6]
HNO string o |0.1 House number
IETF RFC 4776 [6]
HNS string O 0.1 House number suffix
IETF RFC 4776 [6]
LMK string O |0.1 Landmark or vanity address
IETF RFC 4776 [6]
LOC string O |0.1 Additional location information
IETF RFC 4776 [6]
NAM string O |01 Name (residence and office occupant)
IETF RFC 4776 [6]
PC string O |0.1 Postal/zip code
IETF RFC 4776 [6]
BLD string O |[0.1 Building (structure)
IETF RFC 5139 [7]
UNIT string O |[0.1 Unit (apartment, suite)
IETF RFC 5139 [7]
FLR string O |01 Floor
IETF RFC 4776 [6]
ROOM string O |0.1 Room
IETF RFC 5139 [7]
PLC string O |01 Place-type
IETF RFC 5139 [7]
PCN string O |[0.1 Postal community name
IETF RFC 5139 [7]
POBOX string O |0.1 Post office box (P.O. box)
IETF RFC 5139 [7]
ADDCODE string O |0.1 Additional code
IETF RFC 5139 [7]
SEAT string O |[0.1 Seat (desk, cubicle, workstation)
IETF RFC 5139 [7]
RD string o |0.1 Primary road or street
IETF RFC 5139 [7]
RDSEC string O |0.1 Road clause
IETF RFC 5139 [7]
RDBR string O |0.1 Road branch
IETF RFC 5139 [7]
RDSUBBR string O |0.1 Road sub-branch
IETF RFC 5139 [7]
PRM string O |0.1 Road pre-modifier
IETF RFC 5139 [7]
POM string O |0.1 Road post-modifier
IETF RFC 5139 [7]
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usageRules

string

0.1

When present, this IE shall carry the value of "usage-
rules" Element of the PIDL-LO XML document, with
UTF-8 encoding.

IETF RFC 4119 [25]

method

string

0.1

When present, this IE shall contain the method
token, carried by the "method" Element of the PIDL-
LO XML document.

IETF RFC 4119 [25]

providedBy

string

0.1

When present, this IE shall carry the value of
"provided-by" Element of the PIDL-LO XML
document, with UTF-8 encoding.

IETF RFC 4119 [25]

EXAMPLE:

"country": "AU',

"AL": "NSW,

The above structure follows the same label naming asin the XML schema shown in
IETF RFC 5139 [7]. The same example shown in XML in that RFC, in clause 5, would be
equivalent to the following JSON document:

"A3": "Wl | ongong",

"Ad": "North Wl I ongong",
"RD': "Flinders",
"STS': "Street”
"RDBR': "Canpbell Street",
"LMK': "G lligan's Island",
"LOC': "Corner"
"NAM': "Video Rental Store",
"PC': "2500",
"ROOM': "Westerns and d assics",
"PLC': "store",
"POBOX': "Private Box 15"

}

6.1.6.2.15

Type: PositioningMethodAndUsage

Table 6.1.6.2.15-1: Definition of type PositioningMethodAndUsage

Attribute name Data type P | Cardinality Description
method PositioningMethod M 1 Indicates the related positioning method
mode PositioningMode M (1 Indicates the mode of the location measurement
from the related positioning method.
usage Usage M (1 Indicates the usage of the location measurement
from the related positioning method.
methodCode integer Cc 0.1 This IE shall be present when the method IE is with

value "NETWORK_SPECIFIC".

When present, this IE shall carry the code value of
the network specific positioning method in decimal
which encodes the binary value "10000 to 11111"
(bits 8-4 of "Positioning Method and Usage" IE within
"Positioning Data" parameter, as specified in

clause 7.4.13 of 3GPP TS 29.171 [24].)

Minimum: 16
Maximum: 31
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6.1.6.2.16 Type: GnssPositioningMethodAndUsage

Table 6.1.6.2.16-1: Definition of type GnssPositioningMethodAndUsage

Attribute name Data type P |Cardinality Description
mode PositioningMode M (1 Indicates the mode of location measurement from
the related GNSS positioning method.
gnss Gnssld M 1 Indicates the related GNSS positioning method
usage Usage M (1 Indicates the usage of the location measurement
from related GNSS positioning method.
6.1.6.2.17 Type: VelocityEstimate

Table 6.1.6.2.17-1: Definition of type VelocityEstimate as a list of mutually exclusive alternatives

Data type Cardinality Description

HorizontalVelocity 1 Velocity estimate including horizontal speed and
bearing.

HorizontalWithVerticalVelocity 1 Velocity estimate including horizontal speed and
bearing, and also vertical speed and vertical
direction.

HorizontalVelocityWithUncertainty 1 Velocity estimate including horizontal speed and
bearing; it also includes an uncertainty value.

HorizontalWithVerticalVelocityAndUncertainty 1 Velocity estimate including horizontal speed and
bearing, and also vertical speed and vertical
direction; it also includes uncertainty value for
horizontal and vertical speeds.

6.1.6.2.18

Type: HorizontalVelocity

Table 6.1.6.2.18-1: Definition of type HorizontalVelocity

Attribute name Data type P |Cardinality Description
hSpeed HorizontalSpeed M |1 Horizontal speed in kilometres per
hour.
bearing Angle M |1 Bearing angle in degrees, measured
clockwise from North.
6.1.6.2.19 Type: HorizontalWithVerticalVelocity

Table 6.1.6.2.19-1: Definition of type HorizontalWithVerticalVelocity

Attribute name Data type P |Cardinality Description

hSpeed HorizontalSpeed M |1 Horizontal speed in kilometres per
hour.

bearing Angle M |1 Bearing angel in degrees, measured
clockwise from North.

vSpeed VerticalSpeed M |1 Vertical Seed in kilometres per hour.

vDirection VerticalDirection M |1 Vertical Direction: upward or
downward.
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Table 6.1.6.2.20-1: Definition of type HorizontalVelocityWithUncertainty

Attribute name Data type P |Cardinality Description
hSpeed HorizontalSpeed M |1 Speed in kilometres per hour.
bearing Angle M |1 Bearing angel in degrees, measured
clockwise from North.
uncertainty SpeedUncertainty M |1 Uncertainty of horizontal speed in
kilometres per hour.

6.1.6.2.21

Type: HorizontalWithVerticalVelocityAndUncertainty

Table 6.1.6.2.21-1: Definition of type HorizontalWithVerticalVelocityAndUncertainty

Attribute name Data type P |Cardinality Description

hspeed HorizontalSpeed M |1 Speed in kilometres per hour.

bearing Angle M |1 Bearing angel in degrees, measured
clockwise from North.

vSpeed VerticalSpeed M (1 Vertical Seed in kilometres per hour.

vDirection VerticalDirection M |1 Vertical Direction: upwards or
downwards.

hUncertainty SpeedUncertainty M (1 Uncertainty of horizontal speed in
kilometres per hour.

vUncertainty SpeedUncertainty M |1 Uncertainty of vertical speed in
kilometres per hour.

6.1.6.2.22

Type: UncertaintyEllipse

Table 6.1.6.2.22-1: Definition of type UncertaintyEllipse

Attribute name Data type P |Cardinality Description
semiMajor Uncertainty M |1 Indicates the semi-major axis of the uncertainty
ellipse.
semiMinor Uncertainty Y/ Indicates the semi-minor axis of the uncertainty
ellipse.
orientationMajor Orientation M |1 Indicates the orientation angle of the major axis.

6.1.6.2.23

Type: UeLcsCapability

Table 6.1.6.2.23-1: Definition of type UeLcsCapability

Attribute name Data type P | Cardinality Description
IppSupport boolean O0]|o0.1 Indicates whether the UE supports LPP or not.
- true (default): LPP supported by the UE
- false: LPP not supported by the UE
ciotOptimisation boolean O |0.1 Indicates whether the UE supports and is

allowed to use Control Plane CloT 5GS
Optimisation to send an event report for
periodic or triggered location or not. Refer to
3GPP TS 23.273 [19] clause 6.7 for more detail.

- true: Control Plane CloT 5GS Optimisation is
supported by the UE and allowed

- false (default): Control Plane CloT 5GS
Optimisation not supported by the UE or not
allowed
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of type PeriodicEventinfo

Attribute name

Data type

Cardinality

Description

reportingAmount

ReportingAmount

1

Number of event reports

reportinginterval

Reportinglnterval

1

Interval of event reports

reportinglnfinitelnd

boolean

OgIL|T

0.1

When present, this IE shall be set to
the value true, indicating that as many
reports as possible to be generated
during allowed duration (8639999
seconds).

When this IE is present in a request,
the reportingAmount should be set to
the largest possible value (see NOTE)
for backward compatibility
consideration. An LMF supporting this
IE shall ignore the reportingAmount IE
and an LMF not supporting this IE will
use reportingAmount |IE to generate
indicated number of reports as legacy.

When this IE is present in a response,
it indicates that this IE is supported
and accepted by the LMF.

reportingIntervalMs

ReportingIntervalMs

0.1

When present, this IE shall indicate the
Interval of event reports in
milliseconds.

When this IE is present in a request,
the reportinglinterval is set to 1 for
backward compatible consideration.
An LMF supporting this IE shall ignore
the reportinginterval 1E; an LMF not
supporting this IE will use
reportingInterval IE to generate report
with minimal interval as legacy, i.e. 1
second.

When this IE is present in a response,
it indicates that this IE is supported by
the LMF and it shall indicate the value
accepted by the LMF.

NOTE: reportingAmount X reportingInterval shall not exceed 8639999 (99 days, 23 hours, 59 minutes and 59
seconds) for compatibility with OMA MLP and RLP.
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Table 6.1.6.2.25-1: Definition of type AreaEventinfo

Attribute name

Data type

Cardinality

Description

areaDefinition

array(ReportingArea)

1..250

One or more reporting areas

occurrencelnfo

Occurrencelnfo

0.1

One time only report indication

minimuminterval

MinimumInterval

0O|0|IZ|T

0.1

Minimum interval between event
reports.

This IE shall not be included if
occurrencelnfo is present and set to
one time event.

maximuminterval

MaximumiInterval

0.1

Maximum interval between event
reports.

This IE shall not be included if
occurrencelnfo is present and set to
one time event.

samplinglnterval

Samplinginterval

Maximum time interval between
consecutive evaluations by a UE of a
trigger event.

reportingDuration

ReportingDuration

Maximum duration of event reporting.

reportingLocationRe
q

boolean

S0
N

This IE shall be present and set to true
if a location estimate is required for
each event report.

When present, it shall be set as
follows:
- true: location report is required.

- false: location report is not
required.

6.1.6.2.26

Type: ReportingArea

Table 6.1.6.2.26-1: Definition of type ReportingArea

Attribute name Data type P |Cardinality Description

areaType ReportingAreaType M |1 Type of reporting area.

tai Tai c 1 TAI for EPS or 5GS.
This IE shall be present if the reporting
area type is EPS TAI or 5GS TAL

ecgi Ecgi cC 1 ECGI.
This IE shall be present if the reporting
area type is ECGI.

ncgi Ncgi Cc |1 NCGI.
This IE shall be present if the reporting
area type is NCGI.

NOTE: One of tai, ecgi or ncgi shall be included.
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Table 6.1.6.2.27-1: Definition of type MotionEventinfo

Attribute name

Data type

P |Cardinality

Description

linearDistance

LinearDistance

1

Minimum linear (straight line) distance
for motion event reports.

occurrencelnfo

Occurrencelnfo

One time only report indication

minimuminterval

MinimumInterval

M
O 0.1
C |0.1

Minimum interval between event
reports.

This IE shall not be included if
occurrencelnfo is present and set to
one time event.

maximuminterval

MaximumInterval

Maximum interval between event
reports.

This IE shall not be included if
occurrencelnfo is present and set to
one time event.

samplinglnterval

SamplingInterval

Maximum time interval between
consecutive evaluations by a UE of a
trigger event.

reportingDuration

ReportingDuration

Maximum duration of event reporting.

reportingLocationRe
q

boolean

S[o
b lin

This IE shall be present and set to true
if a location estimate is required for
each event report.

When present, it shall be set as
follows:
- true: location report is required.

- false: location report is not
required.

6.1.6.2.28

6.1.6.2.29

Void

Type: CancelLocData

Table 6.1.6.2.29-1: Definition of type CancelLocData

Attribute name Data type P |Cardinality Description
hgmicCallBackURI Uri M |1 Callback URI of the H-GMLC
IdrReference LdrReference M |1 LDR Reference
supportedFeatures SupportedFeatures C |0..1 This IE shall be present if at least one optional
feature defined in clause 6.1.9 is supported.
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Table 6.1.6.2.30-1: Definition of type LocContextData

structure.

Attribute name Data type P |Cardinality Description

amfld Nflnstanceld M (1 Indicates the AMF Instance serving the UE. LMF
shall use the AMF Instance to forward LCS
related N1/N2 messages to the UE/RAN.

locationQoS LocationQoS C |0..1 This IE shall contain the location QoS if
available.

supportedGADShapes |array(SupportedGADS | C |1..N This IE shall contain the supported GAD shapes

hapes) if available.

supi Supi C |0..1 This IE shall contain the SUPI if available.

gpsi Gpsi C |0.1 This IE shall contain the GPSI if available.

ldrType LdrType M |1 The type of LDR

hgmicCallBackURI Uri M |1 Callback URI of the H-GMLC

IdrReference LdrReference M |1 LDR Reference

periodicEventinfo PeriodicEventinfo C |0.1 Information for periodic event reporting

areaEventinfo AreaEventinfo C |0..1 Information for area event reporting

motionEventinfo MotionEventinfo C |0..1 Information for motion event reporting

eventReportMessage EventReportMessage |M |1 Contains an embedded event report

eventReportingStatus EventReportingStatus |O |0..1 Status of event reporting

ueLocationinfo UELocationInfo O |0..1 Location information for the target UE

cloT5GSOptimisation boolean Cc |0..1 This IE shall be present if it was received from
AMF. When present, it shall be set as follows:

- true: Control Plane CloT 5GS Optimisation
was used and no signalling or data is currently
pending for the UE at the AMF.

- false (default): Control Plane CloT 5GS
Optimisation was not used or signalling or data
is currently pending for the UE at the AMF.

ecgi Ecqi C |0..1 When present, this IE shall indicate the identifier
of the E-UTRAN cell serving the UE.
This IE shall be present if it was received from
AMF.

ncgi Ncgi C |0..1 When present, this IE shall indicate the identifier
of the NR cell serving the UE.
This IE shall be present if it was received from
AMF

guami Guami C |0..1 This IE shall be present if it was received from
AMF.
When present, it shall contain the GUAMI
serving the UE.

supportedFeatures SupportedFeatures C |0..1 This IE shall be present if at least one optional
feature defined in clause 6.1.9 is supported.

uePositioningCap UePositioningCapabilit | O (0..1 When present, this IE shall indicate the

ies positioning capabilities supported by the UE.

scheduledLocTime DateTime O |0..1 When present, this IE shall contain the
scheduled time (in UTC) that the UE needs to be
located.

indoorOutdoorind IndoorOutdoorind O |0..1 When present, this IE shall indicate whether the
UE is indoor or outdoor.

losNlosMeasurelnd LosNlosMeasurelnd O |0..1 When present, this IE shall indicate whether
LOS measurement or NLOS measurement is
used.

upCumEvtRptCriteria UpCumEvtRptCriteria | O |0..1 When present, this IE shall include the
cumulative event report timer or the maximum
number of location reporting over user plane or
both.

NOTE: At least one of periodicEventinfo, areaEventinfo or motionEventinfo shall be present in the LocContextData
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Table 6.1.6.2.31-1: Definition of type EventReportMessage

Attribute name Data type P | Cardinality Description
eventClass EventClass M (1 This IE shall contain the event class for the message
content specified in eventContent.
eventContent RefToBinaryData | M |1 This IE shall reference the event report binary data
corresponding to the eventClass.
6.1.6.2.32 Type: EventReportingStatus

Table 6.1.6.2.32-1: Definition of type EventReportingStatus

Attribute name Data type P | Cardinality Description
eventReportCounter EventReportCou | O |0..1 This IE shall contain a count of event reports.
nter
eventReportDuration EventReportDura | O [0..1 This IE shall contain the duration of event reporting.
tion
6.1.6.2.33 Type: UELocationInfo

Table 6.1.6.2.33-1: Definition of type UELocationInfo

Attribute name Data type P | Cardinality Description
locationEstimate GeographicArea | O |0..1 Previous location estimate for the target UE.
ageOfLocationEstimate |AgeOfLocationEs | O |[0..1 Age of previous location estimate.
timate
timestampOfLocationEs |DateTime O (0.1 When present, this IE shall indicate the estimated
timate UTC time when the location estimate corresponded
to the UE location (i.e. when the location estimate
and the actual UE location was the same).
velocityEstimate VelocityEstimate | O |0..1 Previous velocity estimate for the target UE.
ageOfVelocityEstimate |AgeOfLocationEs | O |[0..1 Age of previous velocity estimate.
timate
timestampOfVelocityEsti |DateTime O (0.1 When present, this IE shall indicate the estimated
mate UTC time when the velocity estimate corresponded

to the UE velocity (i.e. when the velocity estimate

and the actual UE velocity was the same).
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6.1.6.2.34 Type: EventNotifyData

Table 6.1.6.2.34-1: Definition of type EventNotifyData
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Attribute name

Data type

B

Cardinality

Description

Applic
ability

reportedEventTy
pe

ReportedEventType

1

This IE shall contain the type of
event being reported.

supi

Supi

0.1

This |IE shall contain the SUPI if
available.

gpsi

Gpsi

This IE shall contain the GPSI if
available.

hgmicCallBackU
RI

Uri

Callback URI of the H-GMLC (NOTE
1)

IdrReference

LdrReference

< 0O O o Z

LDR Reference

When the ReportedEventType is
"INTERMEDIATE_EVENT", the LMF
shall set this IE to the value "NULL"
and shall be ignored by the receiver.

lirReference

LirRefernece

This IE shall be present when the
ReportedEventType is set to the
value "INTERMEDIATE_EVENT".

When present, this IE shall include
the LIR Reference number received
in the 5GC-MR-LR multiple location
request.

locationEstimate

GeographicArea

0.1

If present, this IE shall contain an
estimate of the location of the UE in
universal coordinates and the
accuracy of the estimate.

ageOfLocationEs
timate

AgeOfLocationEstimate

If present, this IE shall contain an
indication of how long ago the
location estimate was obtained.

timestampOfLoca
tionEstimate

DateTime

When present, this IE shall indicate
the estimated UTC time when the
location estimate corresponded to
the UE location (i.e. when the
location estimate and the actual UE
location was the same).

civicAddress

CivicAddress

If present, this IE shall contain a
civic address.

localLocationEsti
mate

LocalArea

When present, this IE shall indicate
a local area in reference system.

positioningDataLi
st

array(PositioningMethodAn
dUsage)

If present, this IE shall indicate the
usage of each non-GANSS
positioning method that was
attempted to determine the location
estimate, either successfully or
unsuccessfully.

gnssPositioningD
ataList

array(GnssPositioningMeth
odAndUsage)

If present, this IE shall indicate the
usage of each GANSS positioning
method that was attempted to
determine the location estimate,
either successfully or
unsuccessfully.

servingLMFIdenti
fication

LMFIdentification

This IE shall be included to identify
an LMF which acts as a serving LMF
if a serving LMF is used.

terminationCause

TerminationCause

This IE shall be included if event
reporting has been terminated

velocityEstimate

VelocityEstimate

If present, this IE shall contain an
estimate of the velocity of the target
UE, composed by horizontal speed,
vertical speed, and their respective
uncertainty.
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altitude

Altitude

0.1

If present, this IE indicates the
altitude of the positioning estimate.
When the shape used in
"locationEstimate" supports
conveying the altitude parameter,
this IE shall be absent.

achievedQos

MinorLocationQoS

0.1

When present, this IE shall contain
the achieved Location QoS
Accuracy of the estimated location.

This IE may be present if the
required LCS QoS Class in the
location request procedure is
"MULTIPLE_QOS".

If it's absent, the required LCS QoS
Class in the location request
procedure is "MULTIPLE_QOS" and
AccuracyFulfilmentindicator is
"REQUESTED_ACCURACY_FULFI
LLED", it indicates that the location
QoS in the highest priority is
achieved.

MUTIQ
oS

supportedFeatur
es

SupportedFeatures

This IE shall be present if at least
one optional feature defined in
clause 6.1.9 is supported.

indoorOutdoorind

IndoorOutdoorind

When present, this IE shall indicate
whether the UE is indoor or outdoor.

haGnssMetrics

HighAccuracyGnssMetrics

When present, this IE shall indicate
the high accuracy GNSS metrics
received from the device in the LPP
HA-GNSS-Metrics-r17 IE as
specified in 3GPP TS 37.355 [21].

losNlosMeasurel
nd

LosNlosMeasurelnd

When present, this IE shall indicate
whether LOS measurement or
NLOS measurement is used.

upLocRepStatAf

integer

When present, this IE contains the
number of event reports have
transferred over user plane. If the
culumative event report has been
sent previously, this IE contains the
number of event reports have
transferred over user plane since the
last cumulative event report was
sent

relatedApplicatio
nlayerld

Applicationlayerld

Identifies the application layer ID of
the related UE for ranging and
sidelink positioning, such as located
UE, reference UE, etc.

Rangin
g_SL

distanceDirection

RangeDirection

When present, this IE identifies a
distance and direction from a point A
to a point B, comprising a distance
from point A to point B, an azimuth
direction from point A to point B and
an elevation direction from point A to
point B.

Rangin
g_SL

2dRelativelLocati
on

2DRelativelLocation

When present, this IE identifies a
relative 2D location with uncertainty
ellipse, characterised by a point
described in 2D local co-ordinates
with origin corresponding to another
known point, distances rl and r2
and an angle of orientation A.

Rangin
g_SL
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3dRelativelLocati
on

3DRelativeLocation

0.1

When present, this IE identifies a
relative 3D location with uncertainty
ellipsoid, characterised by a point
described in 3D local co-ordinates
with origin corresponding to another
known point, distances rl (the
"semi-major uncertainty"), r2 (the
"semi-minor uncertainty") and r3 (the
"vertical uncertainty") and an angle
of orientation A (the "angle of the
major axis").

Rangin
g_SL

relativeVelocity

VelocityEstimate

o

0.1

When present, this IE identifies UE
velocity relative to the UE identified
with relatedApplicationlayerld.

Rangin
g_SL

NOTE 1: If the reportedEventType is not "INTERMEDIATE_EVENT", the hgmlicCallBackURI shall be included when
the consumer NF is not the H-GMLC.
6.1.6.2.35 Type: UeConnectivityState

Table 6.1.6.2.35-1: Definition of type UeConnectivityState

Attribute name Data type P Cardinality Description
accessType AccessType M |1 Shall indicate the access type of the UE.
connectivitystate CmState O (0.1 When present, it shall indicate the UE

connectivity state in the indicated access
type.
6.1.6.2.36 Type: LocalOrigin

Table 6.1.6.2.36-1: Definition of type LocalOrigin

Attribute name Data type P | Cardinality Description
coordinateld string M (1 This IE defines a known reference point which
configured by the PLMN operator
point GeographicalCoord | O |0..1 Indicates a geographic point represented by its
inates longitude and latitude.
6.1.6.2.37 Type: RelativeCartesianLocation

Table 6.1.6.2.37-1: Definition of type RelativeCartesianLocation

Attribute name

Data type

P

Cardinality

Description

Float

M

1

Indicates the value (in the unit of meters) on x-axis of
the relative location in the cartesian system.

Positive value represents easting from reference
point (origin).

Float

Indicates the value (in the unit of meters) on y-axis of
the relative location in the cartesian system.

Positive value represents northing from reference
point (origin).

Float

0.1

Indicates the value (in the unit of meters) on z-axis of
the relative location in the cartesian system for a 3D-
Point.

Positive value represents height above reference
point (origin).
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Table 6.1.6.2.38-1: Definition of type Local2dPointUncertaintyEllipse

Attribute name Data type P |Cardinality Description

shape SupportedGADShapes M |1 It shall take the value
"LOCAL_2D_POINT_UNCERTAINTY_
ELLIPSE".

localOrigin LocalOrigin M |1 Indicates the local origin in the local
Cartesian co-ordinates system
configured by the PLMN operator.

point RelativeCartesianLocation M |1 Indicates a 2D-point (specified by "x"
and "y" coordinates) relative to origin in
refenrece system.

uncertaintyEllipse UncertaintyEllipse M |1 Indicates an uncertainty ellipse.

confidence Confidence M |1 Indicates the value of confidence.

6.1.6.2.39 Type: Local3dPointUncertaintyEllipsoid

Table 6.1.6.2.39-1: Definition of type Local3dPointUncertaintyEllipsoid

Attribute name Data type P |Cardinality Description

shape SupportedGADShapes M |1 It shall take the value
"LOCAL_3D_POINT_UNCERTAINTY_
ELLIPSOID".

localOrigin LocalOrigin M |1 Indicates the local origin in the local
Cartesian co-ordinates system
configured by the PLMN operator.

point RelativeCartesianLocation M |1 Indicates a 3D-point (specified by "x",
"y" and "z" coordinates) relative to
origin in refenrece system.

uncertaintyEllipsoid  |UncertaintyEllipsoid M |1 Indicates the uncertainty ellipsoid

confidence Confidence M |1 Indicates the value of confidence.

6.1.6.2.40 Type: UncertaintyEllipsoid

Table 6.1.6.2.40-1: Definition of type UncertaintyEllipsoid

Attribute name Data type P [Cardinality Description
semiMajor Uncertainty M (1 Indicates the semi-major axis of the uncertainty
ellipsoid.
semiMinor Uncertainty Y/ Indicates the semi-minor axis of the uncertainty
ellipsoid.
vertical Uncertainty M |1 Indicates the vertical axis of the uncertainty ellipsoid.
orientationMajor Orientation M |1 Indicates the orientation angle of the major axis.
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Table 6.1.6.2.41-1: Definition of type LocalArea as a list of mutually exclusive alternatives

yEllipsoid

Data type Cardinalit | Discriminator Discriminator mapping Description
y property name

Local2dPointUncertaint |1 shape LOCAL_2D_POINT_UNCERTAINTY_ |Local area consisting of a point

yEllipse ELLIPSE described in 2D local co-
ordinates relative to an origin in a
reference system, plus an
uncertainty ellipse and a
confidence value.

Local3dPointUncertaint |1 shape LOCAL_3D_POINT_UNCERTAINTY_ |Local area consisting of a point

ELLIPSOID

described in 3D local co-
ordinates relative to an origin in a
reference system, distances rl
(the "semi-major uncertainty"), r2
(the "semi-minor uncertainty")
and r3 (the "vertical uncertainty")
and an angle of orientation A (the

"angle of the major axis").

6.1.6.2.42

Type: UeArealndication

Table 6.1.6.2.42-1: Definition of type UeArealndication

Attribute name Data type P |Cardinality Description
country string Cc 0.1 This IE shall be present if the country or the area of
country where the UE is located is determined.
When present, this IE contains two-letter ISO 3166
country code in capital ASCII letters, e.g., DE or US
IETF RFC 4776 [6]
internationalArealnd |boolean Cc 0.1 Indicates international area

When present, it shall be set as follows:
- true: UE is located in international area.

- false (default): UE is not located in international
area.

NOTE:

Either country or internationalArealnd shall be present.

6.1.6.2.43

Type: MinorLocationQoS

Table 6.1.6.2.43-1: Definition of type MinorLocationQoS

Attribute name Data type P | Cardinality Description
hAccuracy Accuracy O [0.1 Horizontal accuracy
vAccuracy Accuracy O 0.1 Vertical accuracy
6.1.6.2.44 Type: Mbsrinfo

Table 6.1.6.2.44-1: Definition of type Mbsrinfo

Attribute name Data type Cardinality Description Applicability
ecgi Ecgi 0.1 E-UTRA Cell Identity
ncgi Ncgi 0..1 NR Cell Identity
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Table 6.1.6.2.45-1: Definition of type LocMeasurementReq

Attribute name Data type P |Cardinality Description
ecgi Ecgi O 0.1 E-UTRA Cell Identity (NOTE)
ncgi Ncgi O [0.1 NR Cell Identity (NOTE)
preCalcuLocEstimat |GeographicArea O [0.1 Pre-calculated location estimate of
e target UE
timestampOfPreCalc |DateTime O |0.1 Timestamp (in UTC) of pre-calculated
uLocEstimate location estimate of target UE
timeWindows array(TimeWindow) C |1.N Time windows for scheduling of PRU

measurements.

NOTE:

Either the "ecgi" attribute or the "ncgi" attribute shall be included.

6.1.6.2.46

Type: LocMeasurementResp

Table 6.1.6.2.46-1: Definition of type LocMeasurementResp

Attribute name

Data type

P |Cardinality

Description

locMeasurements

LocMeasurements

M |1

PRU Location Measurements

locationEstimate

GeographicArea

M (1

For a request for triggered location
where location estimates are not
required, the location estimate can be
based on current serving cell.

ageOfLocationEstimate

AgeOfLocationEstimate

When present, this IE shall indicate
age of the location estimate.

timestampOfLocationEstimat

e

DateTime

When present, this IE shall indicate the
estimated UTC time when the location
estimate corresponded to the UE
location (i.e. when the location
estimate and the actual UE location
was the same).

velocityEstimate

VelocityEstimate

When present, this IE shall indicate
velocity estimate.

localLocationEstimate

LocalArea

When present, this IE shall indicate a
local area in reference system.

6.1.6.2.47

Type: LocMeasurements

Table 6.1.6.2.47-1: Definition of type LocMeasurements

Attribute name

Data type

P

Cardinality

Description

rstd

Integer

o

0.1

Reference Signal Time Difference
(RSTD), as specified in
3GPP TS 38.305 [3]

Editor's note: The details of LocM easurements are based on Stage?’s details and referred to TS 23.273 and
TS 38.305.
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Table 6.1.6.2.48-1: Definition of type HighAccuracyGnssMetrics

Attribute name

Data type P

Cardinality

Description

nrOfUsedSatellites

integer M (1

Indicates the number of satellites used for the high
accuracy GNSS positioning method.

Minimum: 0. Maximum: 64.

hdopi

Integer O |0.1

When present, this IE shall indicate the horizontal
dilution of precision for the location estimate, scale
factor 0.1.

Minimum: 1. Maximum: 256.

pdopi

integer O |0.1

When present, this IE shall indicate the 3D position
dilution of precision, scale factor 0.1.

Minimum: 1. Maximum: 256.

age

integer O 0.1

When present, this IE shall indicate the age of the
most recent used assistance data for high accuracy
GNSS, scale factor 0.1 second.

Minimum: 0. Maximum: 99.

fixType

FixType O |0.1

When present, this IE shall indicate the the
positioning fix type.

6.1.6.2.49

Type: UpNotifyData

Table 6.1.6.2.49-1:

Definition of type UpNotifyData

Attribute name Data type P |Cardinality Description
notifCorrelationid CorrelationID M |1 Notification correlation ID.
upConnectionStatus |UpConnectionStatus M |1 UP Connection Status
targetLMFId LMFIdentification Cc (0.1 This IE shall be present if the

UpConnectionStatus is set to “MOVE".

When present, this IE shall indicate the
Target LMF identifier.

6.1.6.2.50

Type: UpSubscription

Table 6.1.6.2.50-1: Definition of type UpSubscription

Attribute name Data type P |Cardinality Description
upNotifyCallBackUri |Uri M |1 Callback URI of the NF Service
Consumer
notifCorrelationld CorrelationID M |1 Notification correlation ID.
supi Supi M |1 SUPI
gpsi Gpsi C |0..1 GPSI shall be included if available.
6.1.6.2.51 Type: RelatedUE
Table 6.1.6.2.51-1: Definition of type RelatedUE
Attribute name Data type P |Cardinality Description
applicationlayerld Applicationlayerld M |1 The application layer identification of the UE
relatedUEType RelatedUEType M (1 The type of the related UE for ranging and
sidelink positioning, such as located UE,
reference UE, etc.

ETSI




3GPP TS 29.572 version 18.5.0 Release 18

6.1.6.2.52

Type: UpConfig

75

ETSI TS 129 572 V18.5.0 (2024-05)

Table 6.1.6.2.52-1: Definition of type UpConfig

Attribute name Data type P |Cardinality Description
upNotifyCallBackUri Uri M |1 Callback URI of the NF Service Consumer
notifCorrelationld CorrelationID M |1 Notification correlation ID.
supi Supi C |0.1 SUPI (NOTE)
gpsi Gpsi C |0..1 GPSI (NOTE)
amfReallocationind boolean O |0.1 Indicates AMF reallocation indication.

When present, it shall be set as follows:
- true: AMF reallocated.
- false (default): AMF not reallocated.
IcsUpConnectionind LcsUpConnectionind O |0..1 LCS-UP connection indication
targetLMFId LMFIdentification O |0.1 Target LMF identifier.
NOTE: At least one of the supi or gpsi shall be present in the UpConfig structure.
6.1.6.2.53 Type: RangeDirection

Table 6.1.6.2.53-1: Definition of type RangeDirection

Attribute name Data type P Cardinality Description Applicability
distance number 0] 0.1 Identifies the distance from point A to
point B.
azimuthDirection Angle (0] 0.1 Indentifies the azimuth direction from
point A to point B.
elevationDirection  |Angle (0] 0.1 Indentifies the elevation direction from
point A to point B.
6.1.6.2.54 Type: 2DRelativeLocation
Table 6.1.6.2.54-1: Definition of type 2DRelativeLocation
Attribute name Data type P Cardinality Description Applicability
semiMinor Uncertainty M 1 Indicates the semi-major axis of the
uncertainty ellipse.
semiMajor Uncertainty M 1 Indicates the semi-minor axis of the
uncertainty ellipse.
orientationAngle  |Angle M 1 Indentifies the angle of orientation
A.
6.1.6.2.55 Type: 3DRelativeLocation
Table 6.1.6.2.55-1: Definition of type 3DRelativeLocation
Attribute name Data type P Cardinality Description Applicability
semiMinor Uncertainty M 1 Indicates the semi-major axis of the
uncertainty ellipse.
semiMajor Uncertainty M 1 Indicates the semi-minor axis of the
uncertainty ellipse.
verticalUncertainty |Uncertainty M 1 Indicates the vertical uncertainty.
orientationAngle  [Angle M 1 Indentifies the angle of orientation
A.
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Attribute name Data type P Cardinality Description Applicability

addLocationDatas |array(LocationData) (0] 1..N Contains one or more
LocationData.
6.1.6.2.57 Type: AddEventNotifyDatas
Table 6.1.6.2.57-1: Definition of type AddEventNotifyDatas
Attribute name Data type P Cardinality Description Applicability
addEventNotifyDatas |array(LocationData) (0] 1..N Contains one or more
EventNotifyData.

6.1.6.2.58 Type: LocationDataExt

Table 6.1.6.2.58-1: Definition of type LocationDataExt as a list of data types to be combined

Data type Cardinality Description Applicability
LocationData 1 Location Data
AddLocationDatas 1 Additional Location Data
6.1.6.2.59 Type: EventNotifyDataExt

Table 6.1.6.2.59-1: Definition of type EventNotifyDataExt as a list of data types to be combined

Data type Cardinality Description Applicability
EventNotifyData 1 Positioning event notify
AddEventNotifyDatas 1 Additional positioning event(s) notify
6.1.6.2.60 Type: MappedLocationQoSEps
Table 6.1.6.2.60-1: Definition of type MappedLocationQoSEps
Attribute name Data type P |Cardinality Description Applicability
hAccuracy Accuracy M |1 Mapped Horizontal accuracy for EPS
vAccuracy Accuracy O |0.1 Mapped Vertical accuracy for EPS
6.1.6.2.61 Type: AdditionalUelnfo
Table 6.1.6.2.61-1: Definition of type AdditionalUelnfo
Attribute name Data type P | Cardinality Description Applicability
ecgi Ecgi O [0.1 E-UTRA Cell Identity of MBSR UE (i.e.,
IAB UE)
ncgi Ncgi O [0..1 NR Cell Identity of MBSR UE (i.e., IAB
UE)
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6.1.6.3 Simple data types and enumerations

6.1.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.1.6.3.2 Simple data types
The simple data types defined in table 6.1.6.3.2-1 shall be supported.
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Table 6.1.6.3.2-1: Simple data types
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Type Name

Type Definition

Description

Altitude

number

Double-precision float value of the
altitude, expressed in meters.
Minimum: -32767. Maximum: 32767.
Format: double.

Angle

integer

Integer value of the angle, expressed
in degrees.
Minimum: 0. Maximum: 360.

Uncertainty

number

Float value of uncertainty, expressed
in meters.

Minimum: O

Format: float.

Orientation

integer

Integer value of the orientation
angle, expressed in degrees.
Minimum: 0. Maximum: 180.

Confidence

integer

Integer value of the confidence,
expressed in percentage value.
Minimum: 0. Maximum: 100.

Accuracy

number

Float value of accuracy, expressed
in meters.

Minimum: O

Format: float.

InnerRadius

integer

Integer value of the inner radius,
expressed in meters.

Minimum: 0. Maximum: 327675.
Format: int32.

CorrelationIlD

string

LCS Correlation ID. The correlation
ID shall be of a minimum length of 1
character and maximum length of
255 characters.

AgeOfLocationEstimate

integer

Integer value of the age of the
location estimate, expressed in
minutes.

Minimum: 0. Maximum: 32767.

HorizontalSpeed

number

Float value of horizontal speed,
expressed in kilometres per hour.
Minimum: 0. Maximum: 2047.
Format: float.

VerticalSpeed

number

Float value of horizontal speed,
expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

SpeedUncertainty

number

Float value of speed uncertainty,
expressed in kilometres per hour.
Minimum: 0. Maximum: 255.
Format: float.

BarometricPressure

integer

This IE specifies the measured
uncompensated atmospheric
pressure in units of Pascal (Pa).
Minimum: 30000. Maximum: 115000,

LcsServiceType

integer

The LCS service type as defined in
3GPP TS 22.071 [17] and

clause 17.7.8 of

3GPP TS 29.002 [18].

Minimum: 0. Maximum: 127.

LdrReference

string

LDR Reference encoded as a string
of hexadecimal characters. The
LdrReference shall be of a minimum
length of 2 characters and maximum
length of 510 characters.

LirReference

string

LIR Reference encoded as a string
of hexadecimal characters. The
LdrReference shall be of a minimum
length of 2 characters and maximum
length of 510 characters.

ReportingAmount

integer

Number of required periodic event
reports.
Minimum: 1. Maximum: 8639999.
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ReportingInterval

integer

Event reporting periodic interval in
seconds.

Minimum: 1. Maximum: 8639999.
ReportinglInterval x ReportingAmount
shall not exceed 8639999.

ReportingIntervalMs

integer

Event reporting periodic interval in
milliseconds.
Minimum: 1. Maximum: 999.

Minimuminterval

integer

Minimum interval between event
reports in seconds.
Minimum: 1. Maximum: 32767.

MaximumInterval

integer

Maximum interval between event
reports in seconds.
Minimum: 1. Maximum: 86400.

Samplinginterval

integer

Maximum time interval between
consecutive evaluations by a UE of a
trigger event, in seconds.

Minimum: 1. Maximum: 3600

ReportingDuration

integer

Maximum duration of event
reporting, in seconds.
Minimum: 1. Maximum: 8640000.

LinearDistance

integer

The minimum straight line distance
moved by a UE to trigger a motion
event report, in meters.

Minimum: 1. Maximum: 10000.

LMFIdentification

string

The serving LMF identification as
defined in 3GPP TS 23.273 [19],
encoded as a string of hexadecimal
characters.

EventReportCounter

integer

Number of event reports received
from the target UE.

Minimum: 1. Maximum: 8640000.
Note: the current event report is
included in the count.

EventReportDuration

integer

Duration of event reporting, in
seconds.

Minimum: 0. Maximum: 8640000.
Note: the duration starts when event
reporting is activated in the UE and
extends to the current time.

UePositioningCapabilitie
s

Bytes

Positioning capabilities supported by
the UE.

String with format "byte" as defined
in OpenAPI Initiative [14], i.e.
base64-encoded characters,
encoding the "ProvideCapabilities-
r9-IEs" IE as specified in clause 6.3
of 3GPP TS 37.355 [21] (start from
octet 1).

TimeWindow

Bytes

Time window(s) of the targe UE.

String with format "byte" as defined
in OpenAPI Initiative [14], i.e.
base64-encoded characters,
encoding the "NR-DL-PRS-
MeasurementTimeWindowsConfig-
r18" IE as specified in clause 6.4.3 of
3GPP TS 37.355 [21] (start from
octet 1).
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RangingSICapability Bytes

Ranging/Sidelink Positioning
Capability supported by the UE.

String with format "byte" as defined
in OpenAPI Initiative [14], i.e.
base64-encoded characters,
encoding the "ProvideCapabilities"
IE as specified in clause 6.2.2 of
3GPP TS 38.355 [30] (start from
octet 1).

6.1.6.3.3

Enumeration: ExternalClientType

The enumeration External ClientType represents the different types of clients of the location service.

Table 6.1.6.3.3-1: Enumeration ExternalClientType

Enumeration value

Description

"EMERGENCY_SERVICES"

External client for emergency services

"VALUE_ADDED_SERVICES"

External client for value added services

"PLMN_OPERATOR_SERVICES"

External client for PLMN operator services

"LAWFUL_INTERCEPT_SERVICES"

External client for Lawful Intercept services

"PLMN_OPERATOR_BROADCAST_SERVICES"

External client for PLMN Operator Broadcast
services

"PLMN_OPERATOR_OM"

External client for PLMN Operator O&M

"PLMN_OPERATOR_ANONYMOUS_STATISTICS"

External client for PLMN Operator anonymous
statistics

"PLMN_OPERATOR_TARGET_MS_SERVICE_SUPPORT"

External client for PLMN Operator target MS
service support

"SL_POS" External client for ranging and sidelink
positioning
6.1.6.3.4 Enumeration: SupportedGADShapes

The enumeration SupportedGA D Shapes represents the different types, or shapes, of geographic areas supported by the

system.
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Table 6.1.6.3.4-1: Enumeration SupportedGADShapes

Enumeration value [ Description
"POINT" Ellipsoid Point
"POINT _UNCERTAINTY_CIRCLE" Ellipsoid point with uncertainty circle
"POINT UNCERTAINTY ELLIPSE" Ellipsoid point with uncertainty ellipse
"POLYGON" Polygon
"POINT_ALTITUDE" Ellipsoid point with altitude
"POINT_ALTITUDE_UNCERTAINTY" Ellipsoid point with altitude and uncertainty

ellipsoid

"ELLIPSOID_ARC" Ellipsoid Arc
"LOCAL_2D_POINT _UNCERTAINTY_ELLIPSE" Local 2D point with uncertainty ellipse
"LOCAL 3D POINT UNCERTAINTY ELLIPSOID" Local 3D point with uncertainty ellipsoid
"DISTANCE_DIRECTION" Distance and direction from a point A to a point

B, comprising a distance from point A to point
B, an azimuth direction from point A to point B
and an elevation direction from point A to point
B
"RELATIVE_2D_LOCATION_UNCERTAINTY_ELLIPSE" Relative 2D location with uncertainty ellipse,
characterised by a point described in 2D local
co-ordinates with origin corresponding to
another known point, distances rl and r2 and
an angle of orientation A.
"RELATIVE_3D_LOCATION_UNCERTAINTY_ELLIPSOID" | Relative 3D location with uncertainty ellipsoid,
characterised by a point described in 3D local
co-ordinates with origin corresponding to
another known point, distances r1 (the "semi-
major uncertainty"), r2 (the "semi-minor
uncertainty") and r3 (the "vertical uncertainty")
and an angle of orientation A (the "angle of the
major axis").

6.1.6.3.5 Enumeration: ResponseTime

The enumeration ResponseTime represents the acceptable delay in the determination of the location of the UE.

Table 6.1.6.3.5-1: Enumeration ResponseTime

Enumeration value Description

"LOW_DELAY" Location request is expected

with low delay level.

"DELAY_TOLERANT" Location request is delay

tolerant.

"NO_DELAY " Location request is expected

with no delay

(NOTE)

NOTE: The value is only used in the interface between GMLC and AF/LCS client via NEF, not further
delivered to other NFs in the network. After receiving the enumeration value, the GMLC shall
immediately return any location estimate, local location or civic location that it currently has. The
GMLC shall return either the Initial or Last Known Location of the Target UE. If no location
estimate or Dispatchable Location is available, the GLMC shall return the failure indication and
may optionally initiate procedures to obtain a location estimate or Dispatchable Location (e.g. to be
available for a later request).

6.1.6.3.6 Enumeration: PositioningMethod

The enumeration PositioningM ethod represents the method used to determine the location of the UE.
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Table 6.1.6.3.6-1: Enumeration PositioningMethod

Enumeration value

Description

"CELLID" Cell ID positioning method
"ECID" Enhanced cell ID methods based on LTE signals
"OTDOA" Observed time difference of arrival positioning based on

LTE signals

"BAROMETRIC_PRESSURE"

Positioning method based on barometric Pressure
Sensor

"WLAN" WLAN positioning
"BLUETOOTH" Bluetooth positioning
"MBS" Terrestrial Beacon System (TBS) positioning based on

MBS signals

"MOTION_SENSOR"

Positioning method based on motion Sensor

"DL_TDOA" Downlink Time Difference of Arrival (DL-TDOA) based
on NR signals

"DL_AOD" Downlink Angle-of-Departure (DL-AoD) based on NR
signals

"MULTI-RTT" Multi-Round Trip Time Positioning (Multi-RTT based on
NR signals).

"NR_ECID" NR enhanced cell ID methods (NR E-CID) based on NR
signals.

"UL_TDOA" Uplink Time Difference of Arrival (UL-TDOA) based on
NR signals

"UL_AOA" Uplink Angle of Arrival (UL-A0A), including the Azimuth

of Arrival (A-AoA) and the Zenith of Arrival (Z-AoA)
based on NR signals.

"NETWORK_SPECIFIC"

Network specific position methods.

"SL_TDOA" Sidelink Time Difference of Arrival (TDOA) based on
Sidelink NR PC5 radio signals
"SL_TOA" Sidelink Time Of Arrival based on NR PC5 radio signals
"SL_AOA" Sidelink Angle-of-Arrival based on NR PC5 radio
signals
"SL RT" Sidelink Round Trip based on NR PC5 radio signals
6.1.6.3.7 Enumeration: PositioningMode

The enumeration PositioningM ode represents the mode used to determine the location of the UE when a certain

positioning method is used.

Table 6.1.6.3.7-1: Enumeration PositioningMode

Enumeration value

Description

"UE_BASED" UE-based mode

"UE ASSISTED" UE-assisted mode

"CONVENTIONAL" Conventional mode
6.1.6.3.8 Enumeration: Gnssld

The enumeration Gnssld represents the different GNSS systems.
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Table 6.1.6.3.8-1: Enumeration Gnssld

Enumeration value Description

"GPS" GPS

"GALILEO" Galileo

"SBAS" Space Based Augmentation
Systems

"MODERNIZED GPS" Modernized GPS

"QZSS" Quasi Zenith Satellite System

"GLONASS" Global Navigation Satellite
System

"BDS" BeiDou Navigation Satellite
System

"NAVIC" Navigation with Indian
Constellation

6.1.6.3.9 Enumeration: Usage

The enumeration Usage represents the type of usage made of the location measurement from the UE.

Table 6.1.6.3.9-1: Enumeration Usage

Enumeration value Description

"UNSUCCESS" Not successful

"SUCCESS RESULTS NOT USED" Successful result not used

"SUCCESS_RESULTS_USED_TO_VERIFY_LOCATION" Successful result used to verify
the location estimate

"SUCCESS_RESULTS_USED_TO_GENERATE_LOCATION" Successful result used to
generate the location estimate

"SUCCESS_METHOD_NOT_DETERMINED" Successful method not
determined

6.1.6.3.10 Enumeration: LcsPriority

The enumeration LcsPriority represents the priority of the LCS client.

Table 6.1.6.3.10-1: Enumeration LcsPriority

Enumeration value Description
"HIGHEST PRIORITY" LCS client with highest priority
"NORMAL_PRIORITY" LCS client with normal priority
6.1.6.3.11 Enumeration: VelocityRequested

The enumeration Vel ocityRequested represents the indication of velocity requirement.

Table 6.1.6.3.11-1: Enumeration VelocityRequested

Enumeration value Description
"VELOCITY IS NOT REQUESTED" velocity estimate is required
"VELOCITY IS REQUESTED" velocity estimate is not required
6.1.6.3.12 Enumeration: AccuracyFulfilmentindicator

The enumeration AccuracyFulfilmentIndicator represents whether the requested accuracy was fulfilled or not.
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Table 6.1.6.3.12-1: Enumeration AccuracyFulfilmentindicator

Enumeration value Description
"REQUESTED ACCURACY FULFILLED" requested accuracy is fulfilled
"REQUESTED_ACCURACY_NOT_FULFILLED" requested accuracy is not
fulfilled
6.1.6.3.13 Enumeration: VerticalDirection

The enumeration Vertical Direction represents the direction (upward/downward) of the vertical speed.

Table 6.1.6.3.13-1: Enumeration VerticalDirection

Enumeration value Description
"UPWARD" Vertical speed is upward
"DOWNWARD" Vertical speed is downward
6.1.6.3.14 Enumeration: LdrType

Table 6.1.6.3.14-1: Enumeration LdrType

Enumeration value Description
"UE_AVAILABLE" UE available event
"PERIODIC" Periodic event
"ENTERING INTO AREA" Entering area event
"LEAVING FROM AREA" Leaving area event
"BEING INSIDE AREA" Being inside area event
"MOTION" Motion event
6.1.6.3.15 Enumeration: ReportingAreaType

The enumeration ReportingAreaT ype indicates the type of a reporting area.

Table 6.1.6.3.15-1: Enumeration ReportingAreaType

Enumeration value Description
"EPS TRACKING AREA IDENTITY" EPS TAI
"E-UTRAN_ CELL GLOBAL _IDENTIFICATION" ECGI
"5GS TRACKING_AREA _IDENTITY" 5GS TAI
"NR_CELL GLOBAL_IDENTITY" NCGI
6.1.6.3.16 Enumeration: Occurrencelnfo

The enumeration Occurrencel nfo indicates whether event reporting is one time.

Table 6.1.6.3.16-1: Enumeration AreaType

Enumeration value Description
"ONE_TIME_EVENT" Event to be reported one-time
only
"MULTIPLE_TIME_EVENT" Event to be reported multiple
times
6.1.6.3.17 Enumeration: ReportingAccessType

The enumeration ReportingAccessType indicates an allowed access type for event reporting.
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Table 6.1.6.3.17-1: Enumeration ReportingAccessType

Enumeration value

Description

"NR" NG Radio access

"EUTRA_CONNECTED_TO_5GC" E-URTAN access connected to
5GC

"NON_3GPP_CONNECTED_TO_5GC" Non-3GPP access connected
to 5GC

"NR_LEO" NR (LEO) satellite access

"NR_MEQ" NR (MEO) satellite access

"NR GEQO" NR (GEOQO) satellite access

"NR_OTHER_SAT" NR (OTHERSAT) satellite
access

"EUTRA_CONNECTED_TO_EPC" E-URTAN access connected to
EPC

6.1.6.3.18 Enumeration: EventClass

Table 6.1.6.3.18-1: Enumeration EventClass

Enumeration value

Description

"SUPPLEMENTARY_SERVICES" A supplementary services message containing an argument for an
Ics-EventReport operation as defined in 3GPP TS 24.080 [20].

6.1.6.3.19 Enumeration: ReportedEventType

Table 6.1.6.3.19-1: Enumeration ReportedEventType

Enumeration value

Description

"PERIODIC_EVENT"

Periodic reporting event

"ENTERING_AREA_EVENT"

Entering area reporting event

"LEAVING_AREA_EVENT"

Leaving area reporting event

"BEING_INSIDE_AREA_EVENT"

Being inside area reporting event

"MOTION_EVENT"

Motion reporting event

"MAXIMUM_INTERVAL_EXPIRATION_EVENT"

Expiration of maximum reporting interval event

"LOCATION_CANCELLATION_EVENT"

Cancellation of location reporting event

"INTERMEDIATE_EVENT"

Intermediate location reporting event

"DIRECT_REPORT_EVENT"

Direct location reporting event

"CUMULATIVE_EVENT_ REPORT"

Cumulative event report for events reported

6.1.6.3.20 Enumeration: TerminationCause

Table 6.1.6.3.20-1: Enumeration TerminationCause

Enumeration value Description
"TERMINATION BY UE" Event reporting terminated by UE
"TERMINATION BY_ NETWORK" Event reporting terminated by Network
"NORMAL_ TERMINATION" Normal Termination
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Enumeration value

Description

"BEST_EFFORT"

Best Effort Class

"ASSURED"

Assured Class

"MULTIPLE_QOS"

Multiple QoS Class

MUTIQOS

6.1.6.3.22

Enumeration: UeLocationServicelnd

Table 6.1.6.3.22-1: Enumeration UeLocationServicelnd

Enumeration value

Description

"LOCATION_ESTIMATE"

Request location estimate

"LOCATION_ASSISTANCE_DATA"

Request location assistance data

6.1.6.3.23

Enumeration: IndoorOutdoorind

Table 6.1.6.3.23-1: Enumeration IndoorOutdoorind

Enumeration value Description
"INDOOR" UE indoor.
"OUTDOOR" UE outdoor.
6.1.6.3.24 Enumeration: FixType

Table 6.1.6.3.24-1: Enumeration FixType

Enumeration value

Description

"CARRIER_PHASE_FLOAT"

Converging carrier phase floating point ambiguity resolution

"CARRIER_PHASE_FIX"

Converged carrier phase integer ambiguity resolution

6.1.6.3.25

Enumeration: LosNlosMeasurelnd

Table 6.1.6.3.25-1: Enumeration LosNlosMeasurelnd

Enumeration value

Description

"LOS" LOS measurement.
"NLOS" NLOS measurement.
6.1.6.3.26 Enumeration: UpConnectionStatus

The enumeration UpConnectionStatus indicates the UP Connection Status.

Table 6.1.6.3.26-1: Enumeration UpConnectionStatus

Enumeration value

Description

"ESTABLISHED"

UP Connection Established

"RELEASED"

UP Connection Released

"MOVE"

UP Connection Move Indication
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The enumeration RangingSIResult represents the type of result requested for ranging and sidelink positioning.

Table 6.1.6.3.27-1: Enumeration RangingSIResult

Enumeration value

Description

"ABSOLUTE_LOCATION"

This value indicates that the
absolute location of the target
UE is required.

"RELATIVE_LOCATION"

This value indicates that the
position of the target UE
relative to other UEs is
required.

"RANGING_DIRECTION"

This value indicates that the
distance between two UEs or
more UEs and the direction of
one UE (i.e. Target UE) from
another UE (i.e. Reference UE)
is required.

"RANGING"

This value indicates that the
distance between two UEs or
more UEs is required.

"DIRECTION"

This value indicates that the
direction of one UE (i.e. Target
UE) from another UE (i.e.
Reference UE) is required.

"VELOCITY"

This value indicates that the
velocities of the target UE is
required.

"RELATIVE_VELOCITY"

This value indicates that the
velocities of the target UE
relative to other UEs is
required.

6.1.6.3.28 Enumeration: RelatedUEType

The enumeration RelatedUEType represents the different roles of UE for ranging and sidelink positioning service.

Table 6.1.6.3.28-1: Enumeration RelatedUEType

Enumeration value

Description

"LOCATED_UE"

UE as located UE for the ranging and sidelink
positioning service

"REFERENCE_UE"

UE as reference UE for the ranging and
sidelink positioning service

6.1.6.3.29

Enumeration: LcsUpConnectionind

The enumeration LcsUpConnectionind indicates the LCS UP Connection Indication.

Table 6.1.6.3.29-1: Enumeration LcsUpConnectionind

Enumeration value Description
"TERMINATION" LCS-UP connection termination
indication
"SETUP" LCS-UP connection set up

request indication
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Enumeration: UeUpPositioningCapabilities

The enumeration UeUpPositioningCapabilities represents the user plane positioning capabilities supported by the UE.
Table 6.1.6.3.30-1: UeUpPositioningCapabilities

Enumeration value Description
"LCS-UPP" Indicates the capability to support LCS-UPP
user plane positioning
"SUPL" Indicates the capability to support SUPL user
plane positioning
6.1.6.4 Binary data
6.1.6.4.1 Introduction
This clause defines the binary data that shall be supported in a binary body part in an HTTP multipart message (see
clauses 6.1.2.2.2 and 6.1.2.4).
6.1.6.4.2 LPP Message

L PP Message shall encode a L PP message as specified in 3GPP TS 37.355 [21], using the vnd.3gpp.Ipp content-type.

6.1.7 Error Handling

6.1.7.1 General

HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].

6.1.7.2 Protocol Errors

Protocol errors handling shall be supported as specified in clause 5.2.7 of 3GPP TS 29.500 [4].

6.1.7.3 Application Errors

The application errors defined for the NImf_L ocation service are listed in Table 6.1.7.3-1.

Table 6.1.7.3-1: Application errors

Application Error

HTTP status
code

Description

POSITIONING_DENIED

403 Forbidden

The positioning procedure was denied.

UNSPECIFIED

403 Forbidden

The request is rejected due to unspecified reasons.

UNSUPPORTED_BY_UE

403 Forbidden

A request for periodic or triggered location is not
supported by the UE.

PAGING_NOT_ALLOWED

403 Forbidden

The UE cannot be paged during the UE Unaware
Positioning procedure.

LOCATION_SESSION_UNKNOWN

403 Forbidden

The location context was not found.

LOCATION_TRANSFER_NOT_SUPPORTED

403 Forbidden

Transfer of a location context is not supported

INSUFFICIENT_RESOURCES

403 Forbidden

Insufficient resources for location context transfer

EVENT_REPORT_UNRECOGNIZED

403 Forbidden

The event report is unrecognized or cannot be parsed.

LOCATION_MEASUREMENT_UNKNOWN

403 Forbidden

The location measurements were not found.

POSITIONING_FAILED

500 Internal
Server Error

The positioning procedure failed.

UNREACHABLE_USER

504 Gateway
Timeout

The user could not be reached in order to perform
positioning procedure.
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6.1.8 Security

Asindicated in 3GPP TS 33.501 [9], the access to the NImf_L ocation APl may be authorized by means of the OAuth2
protocol (see IETF RFC 6749 [10]), using the "Client Credentials’ authorization grant, where the NRF (see
3GPP TS 29.510 [11]) plays the role of the authorization server.

If Oauth2 authorization is used, an NF Service Consumer, prior to consuming services offered by the NImf_L ocation
API, shall obtain a"token" from the authorization server, by invoking the Access Token Request service, as described
in 3GPP TS 29.510[11], clause 5.4.2.2.

NOTE: When multiple NRFs are deployed in a network, the NRF used as authorization server isthe same NRF
that the NF Service Consumer used for discovering the NImf_L ocation service.

The NImf_Location API defines the following scopes for OAuth2 authorization as specified in 3GPP TS 33.501 [9]:

Table 6.1.8-1: OAuth2 scopes defined in NImf_Location API

Scope Description
"nimf-loc" Access to the NImf Location API.
"nimf-loc:determine-location:invoke" Access to invoke Determine Location
"nimf-loc:cancel-location:invoke" Access to invoke Cancel Location
"nlmf-loc:location-context- Access to invoke Location Context
transfer:invoke"
"nimf-loc:measure-location:invoke" Access to invoke Location Measurement
"nimf-loc:up-subscription:invoke" Access to invoke UP Subscription
"nimf-loc:configure-up:invoke" Access to invoke UP Config

6.1.9 Feature Negotiation

The optional featuresin table 6.1.9-1 are defined for the NImf_L ocation API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 6.1.9-1: Supported Features

Feature Feature Name M/O Description
number
1 ES3XX M Extended Support of HTTP 307/308 redirection

An NF Service Consumer (e.g. AMF) that supports this feature shall
support handling of HTTP 307/308 redirection for any service operation
of the Location service. An NF Service Consumer that does not support
this feature does only support HTTP redirection as specified for 3GPP
Release 15.

2 SAT (@) Satellite Access

Support of this feature implies the LMF shall be able to determine the
geographical area identified by a country, area of a country or
International area where UE is located for PLMN selection verification.
3 MUTIQOS 0o Support of Mlutiple Location QoSes.

This feature bit indicates whether the LMF support that more than one
Location QoSes during consuming location service are required.
4 MBSR 0] Support of Mobile Base Station Relay.

This feature indicates whether the LMF support that location service
capability for MBSR.

5 Ranging_SL @) This feature supports the enhanced location exposure service (e.g.
location information for ranging and sidelink positioning), and requires
the support of eLCS feature.

The feature is not applicable to pre-5G (e.g. 4G).
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6.1.10 HTTP redirection

An HTTP request may be redirected to a different LMF service instance, within the same LMF or a different LMF of an
LMF set, e.g. when an LMF service instance is part of an LMF (service) set or when using indirect communications
(see 3GPP TS 29.500 [4]). See also the ES3XX featurein clause 6.1.9.

An SCP that reselects a different LMF producer instance will return the NF Instance ID of the new LMF producer
instance in the 3gpp-Shi-Producer-1d header, as specified in clause 6.10.3.4 of 3GPP TS 29.500 [4].

If an LMF within an LMF set redirects a service request to a different LMF of the set using an 307 Temporary Redirect
or 308 Permanent Redirect status code, the identity of the new LMF towards which the service request is redirected
shall be indicated in the 3gpp-Shi-Target-Nf-1d header of the 307 Temporary Redirect or 308 Permanent Redirect
response as specified in clause 6.10.9.1 of 3GPP TS 29.500 [4].

6.2 NImf_Broadcast Service API

6.2.1 API URI

The NImf_Broadcast service shall use the NImf_Broadcast API.
The API URI of the NImf_Broadcast API shall be:
{apiRoot}/<apiName>/<apiVersion>

Therequest URI used in HTTP requests from the NF service consumer towards the NF service producer shall have the
Resource URI structure defined in clause 4.4.1 of 3GPP TS 29.501 [5], i.e.:

{apiRoot}/<apiName>/<apiV er sion>/<api SpecificResour ceUr iPar t>
with the following components:

- The{apiRoot} shall be set as described in 3GPP TS 29.501 [5].

The <apiName> shall be "nimf-broadcast".

The <apiVersion> shall be "v1".

The <api SpecificResourceUriPart> shall be set as described in clause 6.2.3.
6.2.2 Usage of HTTP

6.2.2.1 General
HTTP/2, asdefined in IETF RFC 9113 [12], shall be used as specified in clause 5 of 3GPP TS 29.500 [4].
HTTP/2 shall be transported as specified in clause 5.3 of 3GPP TS 29.500 [4].

HTTP messages and bodies for the NImf_L ocation service shall comply with the OpenAPI [14] specification contained
in Annex A.

6.2.2.2 HTTP Standard Headers
6.2.2.2.1 General
6.2.2.2.2 Content type

The following content types shall be supported:
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- JSON, asdefined in IETF RFC 8259 [13], shall be used as content type of the HT TP bodies specified in the
present specification asindicated in clause 5.4 of 3GPP TS 29.500 [4].

- The Problem Details JSON Object (IETF RFC 9457 [15]). The use of the Problem Details JSON object in a
HTTP response body shall be signalled by the content type " application/problem+json”.

6.2.2.3 HTTP custom headers

6.2.2.3.1 General
The following HTTP custom headers shall be supported:
- 3gpp-Shi-Message-Priority: See 3GPP TS 29.500 [4], clause 5.2.3.2.2.

This API does not define any new HTTP custom headers.
6.2.3 Resources

6.2.3.1 Overview

The structure of the Resource URIs of the NImf_Broadcast service is shown in figure 6.2.3.1-1.

{apiRoot}/nImf-broadcast/<apiVersion>

Figure 6.2.3.1-1: Resource URI structure of the NImf_Broadcast API

6.2.4  Custom Operations without associated resources

6.2.4.1 Overview

The URI structure for Custom Operations without associated resourcesis included as part of the Figure 6.2.3.1-1

Table 6.2.4.1-1: Custom operations without associated resources

Operation Name . Mapped HTTP —
Custom operation URI method Description
cipher-key-data [cipher-key-data POST Ciphering Key Data

6.24.4 Operation: cipher-key-data

6.2.4.4.1 Description

This clause describes the custom operation and what it is used for.

6.2.4.4.2 Operation Definition

This operation shall support the request and response data structures and response codes specified in table 6.2.4.4.2-1
and table 6.2.4.4.2-2.
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Table 6.2.4.4.2-1: Data structures supported by the POST Request Body on this resource

Data type

P

Cardinality

Description

ta

CipherRequestDa

M 1

Input parameters to the "Ciphering Key Data" operation

Table 6.2.4.4.2-2: Data structures supported by the POST Response Body on this resource

Data type P |Cardinality |Response Description
codes
CipherResponseData [ M |1 200 OK This case represents a successful request for ciphering key

data.

Upon success, a response body is returned indicating whether
the LMF has ciphering key data. The ciphering key data is
returned separately in a CipheringKeyData notification.

RedirectResponse O |0..1 307 Temporary redirection.
Temporary [(NOTE 2)
Redirect
RedirectResponse O |0..1 308 Permanent redirection.
Permanent |(NOTE 2)
Redirect
ProblemDetails O |0..1 403 The "cause" attribute may be set to one of the following
Forbidden |application errors:

- UNSPECIFIED
- BROADCAST_CIPHERING_KEYS_NOT_SUPPORTED

See table 6.2.7.3-1 for the description of this error.

NOTE 1: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

NOTE 2: RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].
Table 6.2.4.4.2-3: Headers supported by the 307 Response Code on this resource
Name Data type P | Cardinality Description

Location string M |1 An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in
3GPP TS 29.500 [4].

3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which

Nf-I1d the request is redirected

Table 6.2.4.4.2-4: Headers supported by the 308 Response Code on this resource

Name

Data type P

Cardinality

Description

Location

string M

1

An alternative URI of the resource located on an alternative
service instance within the same LMF or LMF (service) set.
For the case when a request is redirected to the same target
resource via a different SCP, see clause 6.10.9.1 in

3GPP TS 29.500 [4].

3gpp-Shi-Target-
Nf-ld

string (0]

Identifier of the target NF (service) instance ID towards which
the request is redirected
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6.2.5 Notifications

6.2.5.1 CipheringKeyData

6.2.5.1.1 Description

The CipheringKeyData operation is used to notify the occurrence of new ciphering key information to a consumer NF
(e.g. AMF).

6.2.5.1.2 Notification Definition

Callback URI: {amfCallBackURI}

See clause 5.3.2.2.2 for the description of how the LMF obtains the Callback URI of the NF Service Consumer (i.e.
AMF).

6.2.5.1.3 Notification Standard Methods

6.2.5.1.3.1 POST
This method sends a ciphering key data notify to the NF Service Consumer.

This method shall support the request and response data structures and response codes specified in table 6.2.5.1.3.1-1
and table 6.2.5.1.3.1-2.

Table 6.2.5.1.3.1-1: Data structures supported by the POST Request Body

Data type P Cardinality Description
CipheringKeylnfo M 1 Input parameters to the "Ciphering Key Data" operation

Table 6.2.5.1.3.1-2: Data structures supported by the POST Response Body

Data type P |Cardinality |[Response Description
codes
CipheringKeyResponse | M |1 200 OK This case represents successful or partially successful
storage of ciphering key information by the service consumer
NF.

A response body is returned containing the following
parameters:

- List of Ciphering Set IDs successfully stored

- List of Ciphering Set IDs not successfully stored

RedirectResponse O |0..1 307 Temporary redirection.
Temporary |(NOTE 2)
Redirect
RedirectResponse O (0.1 308 Permanent redirection.
Permanent [(NOTE 2)
Redirect
ProblemDetails O |0..1 403 The "cause" attribute may be set to one of the following
Forbidden |application errors:
- UNSPECIFIED

- UNABLE_TO_STORE_CIPHERING_KEY_DATA

See table 6.2.7.3-1 for the description of this error.

NOTE 1: The mandatory HTTP error status codes for the POST method listed in Table 5.2.7.1-1 of
3GPP TS 29.500 [4] other than those specified in the table above also apply, with a ProblemDetails data
type (see clause 5.2.7 of 3GPP TS 29.500 [4]).

NOTE 2: RedirectResponse may be inserted by an SCP, see clause 6.10.9.1 of 3GPP TS 29.500 [4].
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Table 6.2.5.1.3.1-3: Headers supported by the 307 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].
3gpp-Shi-Target-  [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-1d the notification is redirected

Table 6.2.5.1.3.1-4: Headers supported by the 308 Response Code on this resource

Name Data type P | Cardinality Description
Location string M |1 A URI pointing to the endpoint of NF service consumer to
which the notification should be sent. For the case when a
request is redirected to the same target resource via a
different SCP, see clause 6.10.9.1 in 3GPP TS 29.500 [4].
3gpp-Shi-Target- [string O |0..1 Identifier of the target NF (service) instance ID towards which
Nf-I1d the notification is redirected

6.2.6 Data Model

6.2.6.1 General
This clause specifies the application data model supported by the API.
Table 6.2.6.1-1 specifies the data types defined for the NImf_Broadcast service based interface protocol.

Table 6.2.6.1-1: NImf_Broadcast specific Data Types

Data type Clause Description
defined

CipheringKeylnfo 6.2.6.2.2 Information within Ciphering Key Data
Notification request

CipheringKeyResponse 6.2.6.2.3 Information within Ciphering Key Data
Notification Response

CipheringDataSet 6.2.6.2.4 Represents a Ciphering Data Set

CipheringSetReport 6.2.6.2.5 Represents a report of Ciphering Data Set
storage

CipherRequestData 6.2.6.2.6 Information within Ciphering Key Data request

CipherResponseData 6.2.6.2.7 Information within Ciphering Key Data Response

CipheringSetID 6.2.6.3.2 Ciphering Data Set ID

CipheringKey 6.2.6.3.2 Ciphering Key

Co 6.2.6.3.2 First component of the initial ciphering counter

ValidityDuration 6.2.6.3.2 Validity Duration of the Ciphering Data Set

StorageOutcome 6.2.6.3.3 Indicates the result of Ciphering Data Set
storage

DataAvailability 6.2.6.3.4 Indicates availability of ciphering key data at an
LMF

Table 6.2.6.1-2 specifies data types re-used by the NImf_Broadcast service based interface protocol from other
specifications, including a reference to their respective specifications and when needed, a short description of their use
within the NImf_Broadcast service based interface.
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Table 6.2.6.1-2: NImf_Broadcast re-used Data Types

Data type Reference Comments
Bytes 3GPP TS 29.571 [8] [Binary data encoded as a base64 character string
DateTime 3GPP TS 29.571[8] |Date and Time
Uri 3GPP TS 29.571 [8] |Uniform Resource Identifier
SupportedFeatures 3GPP TS 29.571 [8] [Supported Features
RedirectResponse 3GPP TS 29.571 [8] |Redirect Response

6.2.6.2

6.2.6.2.1

Structured data types

Introduction

This clause defines the structures to be used in resource representations.

6.2.6.2.2

Type: CipheringKeylinfo

Table 6.2.6.2.2-1: Definition of type CipheringKeyInfo

Attribute name Data type P |Cardinality Description
cipheringData array(CipheringDataS |M |1..N This IE contains one or more ciphering data
et) sets, where each ciphering data set contains
information for one ciphering key.
supportedFeatures SupportedFeatures C |0..1 This IE shall be present if at least one optional
feature defined in clause 6.2.9 is supported.
6.2.6.2.3 Type: CipheringKeyResponse

Table 6.2.6.2.3-1: Definition of type CipheringKeyResponse

Attribute name

Data type Cardinality Description

cipheringDataReport

Array(CipheringSetReport) 1.N This IE indicates the ciphering
data sets which were
successfully stored or not

stored.

The absence of this IE
indicates that all ciphering
data sets were successfully
stored.
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6.2.6.2.4 Type: CipheringDataSet

Table 6.2.6.2.4-1: Definition of type CipheringDataSet
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Attribute name Data type P |Cardinality Description
cipheringSetID CipheringSetID M |1 Identification of a ciphering data set
cipheringKey CipheringKey M |1 A ciphering key value
cO Co M |1 First component of the initial ciphering
counter as defined in clause 7.4.2 of
3GPP TS 37.355 [21]
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ltePosSibTypes

Bytes

0.1

This IE contains a bitmap indicating
the LTE positioning SIB types for
which the ciphering data set is
applicable:

- a bit set to 0 indicates that the
ciphering data set is not applicable
to the corresponding LTE
positioning SIB type

- abitsetto 1 indicates that the
ciphering data set is applicable to
the corresponding LTE positioning
SIB type

The mapping of the bits to the LTE
positioning SIB types is as follows:

-- bit 8 in the first octet maps to
positioning SIB Type 1-1

-- bit 7 in the first octet maps to
positioning SIB Type 1-2

-- bit 6 in the first octet maps to
positioning SIB Type 1-3

-- bit 5 in the first octet maps to
positioning SIB Type 1-4

-- bit 4 in the first octet maps to
positioning SIB Type 1-5

-- bit 3 in the first octet maps to
positioning SIB Type 1-6

-- bit 2 in the first octet maps to
positioning SIB Type 1-7

-- bit 1 in the first octet maps to
positioning SIB Type 1-8

-- bit 8 in the second octet maps to
positioning SIB Type 2-1

-- bit 7 in the second octet maps to
positioning SIB Type 2-2

-- bit 6 in the second octet maps to
positioning SIB Type 2-3

-- bit 5 in the second octet maps to
positioning SIB Type 2-4

-- bit 4 in the second octet maps to
positioning SIB Type 2-5

-- bit 3 in the second octet maps to
positioning SIB Type 2-6

-- bit 2 in the second octet maps to
positioning SIB Type 2-7

-- bit 1 in the second octet maps to
positioning SIB Type 2-8

-- bit 8 in the third octet maps to
positioning SIB Type 2-9

-- bit 7 in the third octet maps to
positioning SIB Type 2-10

-- bit 6 in the third octet maps to
positioning SIB Type 2-11

-- bit 5 in the third octet maps to
positioning SIB Type 2-12

-- bit 4 in the third octet maps to
positioning SIB Type 2-13

-- bit 3 in the third octet maps to
positioning SIB Type 2-14

-- bit 2 in the third octet maps to
positioning SIB Type 2-15

-- bit 1 in the third octet maps to
positioning SIB Type 2-16

-- bit 8 in the fourth octet maps to
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positioning SIB Type 2-17
bit 7 in the fourth octet maps to
positioning SIB Type 2-18
bit 6 in the fourth octet maps to
positioning SIB Type 2-19
bit 5 in the fourth octet maps to
positioning SIB Type 2-20
bit 4 in the fourth octet maps to
positioning SIB Type 2-21
bit 3 in the fourth octet maps to
positioning SIB Type 2-22
bit 2 in the fourth octet maps to
positioning SIB Type 2-23
bit 1 in the fourth octet maps to
positioning SIB Type 2-24

bit 8 in the fifth octet maps to
positioning SIB Type 2-25
bit 7 in the fifth octet maps to
positioning SIB Type 3-1

bit 6 in the fifth octet maps to
positioning SIB Type 4-1

bit 5 in the fifth octet maps to
positioning SIB Type 5-1

Any unassigned bits are spare and
shall be coded as zero. Non-included
bits shall be treated as being coded as
zero.

(NOTE 1)
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nrPosSibTypes

Bytes

0.1

This IE contains a bitmap indicating
the NR positioning SIB types for which
the ciphering data set is applicable:

- abit set to 0 indicates that the
ciphering data set is not applicable
to the corresponding NR
positioning SIB type

- abit set to 1 indicates that the
ciphering data set is applicable to
the corresponding NR positioning
SIB type

The mapping of the bits to the NR
positioning SIB types is as follows:

-- bit 8 in the first octet maps to
positioning SIB Type 1-1

-- bit 7 in the first octet maps to
positioning SIB Type 1-2

-- bit 6 in the first octet maps to
positioning SIB Type 1-3

-- bit 5 in the first octet maps to
positioning SIB Type 1-4

-- bit 4 in the first octet maps to
positioning SIB Type 1-5

-- bit 3 in the first octet maps to
positioning SIB Type 1-6

-- bit 2 in the first octet maps to
positioning SIB Type 1-7

-- bit 1 in the first octet maps to
positioning SIB Type 1-8

-- bit 8 in the second octet maps to
positioning SIB Type 2-1

-- bit 7 in the second octet maps to
positioning SIB Type 2-2

-- bit 6 in the second octet maps to
positioning SIB Type 2-3

-- bit 5 in the second octet maps to
positioning SIB Type 2-4

-- bit 4 in the second octet maps to
positioning SIB Type 2-5

-- bit 3 in the second octet maps to
positioning SIB Type 2-6

-- bit 2 in the second octet maps to
positioning SIB Type 2-7

-- bit 1 in the second octet maps to
positioning SIB Type 2-8

-- bit 8 in the third octet maps to
positioning SIB Type 2-9

-- bit 7 in the third octet maps to
positioning SIB Type 2-10

-- bit 6 in the third octet maps to
positioning SIB Type 2-11

-- bit 5 in the third octet maps to
positioning SIB Type 2-12

-- bit 4 in the third octet maps to
positioning SIB Type 2-13

-- bit 3 in the third octet maps to
positioning SIB Type 2-14

-- bit 2 in the third octet maps to
positioning SIB Type 2-15

-- bit 1 in the third octet maps to
positioning SIB Type 2-16

-- bit 8 in the fourth octet maps to
positioning SIB Type 2-17
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-- bit 7 in the fourth octet maps to
positioning SIB Type 2-18

-- bit 6 in the fourth octet maps to
positioning SIB Type 2-19

-- bit 5 in the fourth octet maps to
positioning SIB Type 2-20

-- bit 4 in the fourth octet maps to
positioning SIB Type 2-21

-- bit 3 in the fourth octet maps to
positioning SIB Type 2-22

-- bit 2 in the fourth octet maps to
positioning SIB Type 2-23

-- bit 1 in the fourth octet maps to
positioning SIB Type 3-1

-- bit 8 in the fifth octet maps to
positioning SIB Type 4-1

-- bit 7 in the fifth octet maps to
positioning SIB Type 5-1

-- bit 6 in the fifth octet maps to
positioning SIB Type 6-1

-- bit 5 in the fifth octet maps to
positioning SIB Type 6-2

-- bit 4 in the fifth octet maps to
positioning SIB Type 6-3

Any unassigned bits are spare and
shall be coded as zero. Non-included
bits shall be treated as being coded as
zero.

(NOTE 1)

validityStartTime

DateTime

This IE contains the UTC time when
the ciphering data set becomes valid.

validityDuration

ValidityDuration

The validity duration of the ciphering
data set.

taiList

Bytes

0.1

This |IE contains the TAls of the
tracking areas for which the ciphering
data set is applicable. It is encoded as
octets 2 to n of the 5GS tracking area
identity list IE specified in

clause 9.11.3.9 of

3GPP TS 24.501 [22].

If this IE is omitted, the ciphering data
set is valid in the entire PLMN.

NOTE 1: At least one of ItesibTypes IE and nrsibTypes IE shall be included.

6.2.6.2.5

Type: CipheringSetReport

Table 6.2.6.2.5-1: Definition of CipheringSetReport

Attribute name Data type P | Cardinality Description
cipheringSetID CipheringSetID M |1 Identification of a ciphering data set
storageOutcome StorageOutcome | M |1 Indication of whether the ciphering data set was

successfully stored or was not stored.
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6.2.6.2.6 Type: CipherRequestData

Table 6.2.6.2.6-1: Definition of CipherRequestData

Attribute name Data type P | Cardinality Description
amfCallBackURI Uri M |1 Callback URI of the NF Service Consumer
supportedFeatures SupportedFeatur | C (0.1 This IE shall be present if at least one optional

es feature defined in clause 6.2.9 is supported.
6.2.6.2.7 Type: CipherResponseData

Table 6.2.6.2.7-1: Definition of CipherResponseData

Attribute name Data type P | Cardinality Description
dataAvailability DataAvailability M (1 An indication of whether the LMF currently has
ciphering key data applicable to the NF Service
Consumer
6.2.6.3 Simple data types and enumerations
6.2.6.3.1 Introduction

This clause defines simple data types and enumerations that can be referenced from data structures defined in the
previous clauses.

6.2.6.3.2 Simple data types
The simple data types defined in table 6.2.6.3.2-1 shall be supported.

Table 6.2.6.3.2-1: Simple data types

Type Name Type Definition Description
CipheringSetID integer The ciphering set ID
Minimum = 0. Maximum = 65535
CipheringKey Bytes A 128 bit ciphering key encoded as a base64 character string
CO Bytes A 128 bit value for CO encoded as a base64 character string
ValidityDuration integer The validity duration in minutes.
Minimum = 1. Maximum = 65535

6.2.6.3.3 Enumeration: StorageOutcome

The enumeration StorageOutcome represents the outcome of cipher set data storage at the service consumer NF.

Table 6.2.6.3.3-1: Enumeration StorageOutcome

Enumeration value Description
"STORAGE_SUCCESSFUL" Indicates storage of Ciphering Data Set is
successful
"STORAGE_FAILED" Indicates storage of Ciphering Data Set is not
successful
6.2.6.3.4 Enumeration: DataAvailability

The enumeration DataAvailability represents the availability of ciphering key data at an LMF.
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Table 6.2.6.3.4-1: Enumeration DataAvailability

Enumeration value Description
"CIPHERING_KEY_DATA_AVAILABLE" Indicates Ciphering Data Set is available in
LMF
CIPHERING_KEY_DATA_NOT_AVAILABLE" Indicates Ciphering Data Set is not available
in LMF

6.2.7 Error Handling

6.2.7.1 General
HTTP error handling shall be supported as specified in clause 5.2.4 of 3GPP TS 29.500 [4].

6.2.7.2 Protocol Errors
Protocol errors handling shall be supported as specified in clause 5.2.7 of 3GPP TS 29.500 [4].

6.2.7.3 Application Errors

The application errors defined for the NImf_Broadcast service are listed in table 6.2.7.3- 1.

Table 6.2.7.3-1: Application errors

Application Error HTTP Description
status
code
UNSPECIFIED 403 The request is rejected due to unspecified
Forbidden|reasons.
UNABLE_TO_STORE_CIPHERING_KEY_DATA 403 The service consumer NF was unable to store
Forbidden|ciphering key data.
BROADCAST_CIPHERING_KEYS_NOT_SUPPORTED|403 Ciphering keys for broadcast are not supported.
Forbidden

6.2.8 Security

The NImf_Broadcast API does not define service operations for which additional security is needed in this version of
the specification.

6.2.9 Feature Negotiation

The optional featuresin table 6.2.9-1 are defined for the NImf_Broadcast API. They shall be negotiated using the
extensibility mechanism defined in clause 6.6 of 3GPP TS 29.500 [4].

Table 6.2.9-1: Supported Features

Feature Feature Name M/O Description
number
1 ES3XX M Extended Support of HTTP 307/308 redirection

An NF Service Consumer (e.g. AMF) that supports this feature shall
support handling of HTTP 307/308 redirection for any service operation
of the Broadcast service. An NF Service Consumer that does not
support this feature does only support HTTP redirection as specified for
3GPP Release 15.
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6.2.10 HTTP redirection

An HTTP request may be redirected to a different LMF service instance, within the same LMF or a different LMF of an
LMF set, e.g. when an LMF service instance is part of an LMF (service) set or when using indirect communications
(see 3GPP TS 29.500 [4]). See also the ES3XX featurein clause 6.2.9.

An SCP that reselects a different LMF producer instance will return the NF Instance ID of the new LMF producer
instance in the 3gpp-Shi-Producer-1d header, as specified in clause 6.10.3.4 of 3GPP TS 29.500 [4].

If an LMF within an LMF set redirects a service request to a different LMF of the set using an 307 Temporary Redirect
or 308 Permanent Redirect status code, the identity of the new LMF towards which the service request is redirected
shall be indicated in the 3gpp-Shi-Target-Nf-1d header of the 307 Temporary Redirect or 308 Permanent Redirect
response as specified in clause 6.10.9.1 of 3GPP TS 29.500 [4].
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Annex A (normative):
OpenAPI specification

Al General

This Annex specifies the formal definition of the NImf Service APIs. It consists of an OpenAPI 3.0.0 specification, in
YAML format.

This Annex takes precedence when being discrepant to other parts of the specification with respect to the encoding of
information elements and methods within the API(s).

NOTE: The semantics and procedures, as well as conditions, e.g. for the applicability and allowed combinations
of attributes or values, not expressed in the OpenAPI definitions but defined in other parts of the
specification also apply.

Informative copies of the OpenAPI specification files contained in this 3GPP Technical Specification are available on a
Git-based repository, that uses the GitLab software version control system (see 3GPP TS 29.501 [5] clause 5.3.1 and
3GPP TR 21.900 [7] clause 5B).

A.2  NImf_Location API

openapi: 3.0.0

i nfo:
version: '1.3.0-al pha.6'
title: 'LMF Location'
description: |
LMF Location Service.
© 2024, 3GPP Organi zational Partners (AR B, ATIS, CCSA, ETSI, TSDSI, TTA TTO).
Al rights reserved.

ext er nal Docs:
description: 3GPP TS 29.572 V18.5.0; 5G System Locati on Management Services; Stage 3
url: "https://ww. 3gpp. org/ftp/ Specs/archivel 29_series/29.572/"'

servers:
- url: '"{api Root}/nlnf-loc/vl
vari abl es:
api Root :
default: https://exanple.com
description: api Root as defined in clause 4.4 of 3GPP TS 29.501

security:
- {} _ _
- OAuth2dient Credential s:
- nlnf-1oc

pat hs:
/ det er mi ne-1 ocati on:
post :
summary: Determ ne Location of an UE
operationld: Determ neLocation
tags:
- Determ ne Location
security:
- {}
- oAuth2C ientCredential s:
- nlnf-1oc
- oAuth2d ientCredenti al s:
- nlnf-1oc
- nlnf-loc:determ ne-1ocation:invoke
request Body:
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ | nput Dat a'
nmultipart/related: # message with binary body part(s)
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schena:
type: object
properties: # Request parts
j sonDat a:
$ref: '#/ conponents/schenas/ | nputDat a'
bi nar yDat aLppMessage:
type: string
format: binary
encodi ng:
j sonDat a:
content Type: application/json
bi nar yDat aLppMessage:
content Type: application/vnd. 3gpp. | pp
header s:
Content-1d:
schena:
type: string
bi nar yDat aLppMessageExt 1:
content Type: application/vnd. 3gpp. | pp
headers:
Content - | d:
schema:
type: string
bi nar yDat aLppMessageExt 2:
content Type: application/vnd. 3gpp. | pp
header s:
Content - | d:
schena:
type: string
required: true

responses:

'200':

description: Expected response to a valid request

content:

application/json:
schema:
$ref: ' #/ conponents/schemas/ Locat i onDat aExt "'

'204":

description: Expected response for MO LR requesting |ocation assistance data.
'307":

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'401':

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401"
'403' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 404’
"411":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
'413':

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413"
'415' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
'429':

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500
' 502" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 502"
' 503" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
'504":

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 504’
defaul t:

$ref: ' TS29571_CommonDat a. yaml #/ conponent s/ r esponses/ def aul t'

cal | backs:

Event Noti fy:

' {$request . body#/ hgm cCal | BackURI } "' :

post :

r equest Body:
description: UE Event Notification
content:
application/json:
schema:
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$ref: '#/ conponents/schenas/ Event Noti f yDat aExt'
responses:
'204":
description: Expected response to a valid notification
' 307" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
' 308" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 308"
'400' :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'401":
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 401"
'403' :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 403'
' 404" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
"411':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 411"
'413":
$ref: 'TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 413’
'415':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
'429':
$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 429’
' 500" :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
'502':
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 502'
' 503" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"
'504"':
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 504’
defaul t:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
/ up-subscri ptions:
post :
summary: subscribe about status of a secure LCS-UP connection for a target UE
operationld: UpSubscriptions
tags:
- UP Subscri be
security:
- {1

- OAuth2dientCredential s:

- nlnf-1oc

- OAut h2Cd i ent Credenti al s:

- nlnf-1oc

- nlnf-1oc:up-subscription:invoke

request Body:
content:

application/json:

schena:
$ref:
required:
responses:
'201":
description:
content:

Expect ed response to successful

application/json:

schema:
$ref:
'307":
$ref:
'308':
$ref:
'400' :
$ref:
"401':
$ref:
'403':
$ref:
'404'
$ref:
"411'
$ref:
'413':
$ref:
'415':
$ref:

' TS29571_CommonDat a.
' TS29571_ConmonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.
' TS29571_CommonDat a.

' TS29571_CommonDat a.

' #/ conponent s/ schemas/ UpSubscri pti on'
true

UP Subscri ption

' #/ conponent s/ schenas/ UpSubscri pti on'

' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
yanl #/ conponent s/ r esponses/ 308’
yaml #/ conponent s/ r esponses/ 400’
yanl #/ conponent s/ r esponses/ 401’
yani #/ conponent s/ r esponses/ 403’
yanl #/ conponent s/ r esponses/ 404’
yani #/ conponent s/ r esponses/ 411’
yanl #/ conponent s/ r esponses/ 413’

yani #/ conponent s/ r esponses/ 415’
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'429':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 429'
' 500" :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500
'502':
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502"
' 503" :
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 503"
' 504" :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 504"
defaul t:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
cal | backs:
UPNot i fy:
" {$request . body#/ upNoti fyCal | BackUri}":
post :

request Body:

description: UP Connection Status Notification

ETSI TS 129 572 V18.5.0 (2024-05)

content:

application/json:

schema:
$ref: ' #/ conponents/schemas/ UpNoti fyDat a’'
responses:

1204 :

description: Expected response to a valid notification
' 307" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 307’
' 308" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 308’
' 400" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 400
'401":

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 403" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 403"
' 404" :

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 404’
411" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 411"
'413':

$ref: ' TS29571_ CommonDat a. yan #/ conponent s/ r esponses/ 413’
'415':

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 415'
'429':

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 500
'502':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502"
' 503" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
' 504" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 504"
defaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'

/ up- subscri ptions/{subscriptionld}:

del et e:

summary: Del etes a subscription
operationld: Del eteSubscription

tags:
- UP Unsubscri be
par anmeters:
- name: subscriptionld
in: path
required: true
description: Unique subscription Id
schema:
type: string
responses:
'204" :
description: Expected response to a successful subscription renoval
'307":
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 307"
'308':
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ r esponses/ 308’
' 400" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 400
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' 4grlef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 401’
' 4g§ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' Aég-ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é?ef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 413’
' Aéfef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 500'
' 5grlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 501’
dsgfefé ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
efaul t:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ def aul t'

/ cancel -1 ocati on:
post:
summary: request cancellation of periodic or triggered |ocation
operationld: Cancel Location
tags:
- Cancel Location
security:
- {3
- OAuth2d i ent Credential s:
- nlnf-1oc
- OAuth2dientCredential s:
- nlnf-1oc
- nlnf-1oc:cancel -1ocation:invoke
r equest Body:
content:
application/json:
schema:
$ref: '#/ conponents/schenas/ Cancel LocDat a'
required: true

responses:
'204':
' de's.cri ption: Expected response to a successful cancellation
' 3gr7ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4grlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4g§ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 404’
' 4érlef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 411’
' 4é§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413"
' Aéfef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 429’
' 5g(r)ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 500'
' 5grzef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 502’
' 5g?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 503"
ds%g?e:.‘ : ' TS29571_ConmonbDat a. yani #/ conponent s/ r esponses/ 504’

efaul t:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ def aul t'
/1 ocation-context-transfer:
post :
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summary: transfer context information for periodic or triggered |ocation
operationld: LocationContextTransfer
tags:
- Location Context Transfer
security:

{1
- OAuth2dientCredential s:

- nlnf-1oc
- OAut h2dl i ent Credenti al s:
- nlnf-1oc

- nlnf-loc:location-context-transfer:invoke
request Body:
content:
application/json:
schema:
$ref: ' #/ conponents/schenas/ LocCont ext Dat a'
required: true

responses:
1204 :
' de:ss:ri ption: Expected response to successful |ocation context transfer
' 3grYef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g§ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g?ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 400°
' 4gr1ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 401’
' 4g§ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4g?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 404’
' 4érlef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' ‘%Eef : " TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 413’
' 4é?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4é?ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429’
' sg?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' 5grzef : " TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 502'
' Sg?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 503’
dsgfelf : " TS29571_ConmmonDat a. yam #/ conponent s/ r esponses/ 504’
efaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'
/ measure-| ocation:
post:
sunmary: PRU | ocati on neasur enment
operationld: LocationMeasure
tags:
- Location Measure
security:
- {}
- oAuth2Cd ientCredential s:
- nlnf-1oc
- OAuth2d i entCredential s:
- nlnf-1oc
- nlnf-1oc: measure-|ocation:invoke
request Body:
content:
application/json:
schema:
$ref: ' #/ conponent s/ schemas/ LocMeasur enent Req'
required: true

responses:
'200':
description: Expected response to a valid request
content:
application/json:
schema:

$ref: ' #/ conponent s/ schemas/ LocMeasur enent Resp’
' 307" :
$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 307"
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' 3g§ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g?ef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 400’
' 4grlef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 401’
' 4gfef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 403’
' 4gfef © ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 404’
' 4S%Srlef . ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 411’
' 4é:rgef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 413’
' 4érsef ;' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 415’
' 4§?ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 429’
' Sg?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 500'
' 5grzef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 502'
' 5g?ef : ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 503"
dsfg?e:.‘ : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 504'
efaul t:

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ r esponses/ def aul t'

/ confi gur e-up:
post :
summary: set up, nodify or termnate a secure LCS-UP connection for a target UE
operationld: UpConfig
tags:
- UP Configure
security:
- {1
- oAuth2d ientCredential s:
- nlnf-1loc
- oAuth2C ientCredential s:
- nlnf-1oc
- nlnf-1oc:configure-up:invoke
r equest Body:
content:
application/json:
schema:
$ref: '#/ conponents/schemas/ UpConfig'
required: true
responses:
'204":
description: Expected response to successful set up, nodify or termnate LCS UP
connection.

' 3gr7ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 307"
' 3g?ef : ' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 308’
' 4g(r)ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400°
' 4grlef : ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 401’
' 4g§ef © ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 403’
' 4g?ef ;' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 404’
' 4é:-ef © ' TS29571_ConmonDat a. yani #/ conponent s/ r esponses/ 411’
' 4é§ef ;' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 413’
' 4é?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 415’
' 4§?ef : ' TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 429’
' Sg?ef ;' TS29571_ConmonDat a. yam #/ conponent s/ r esponses/ 500’
' Z%Eef : " TS29571_CommonDat a. yam #/ conmponent s/ r esponses/ 502'

$ref: ' TS29571_CommonDat a. yanl #/ conponent s/ r esponses/ 503"
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'504':

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 504"
defaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'

conponents:
securitySchemnes:
oAut h2d i ent Credenti al s:
type: oauth2
flows:
clientCredential s:
tokenUrl: ' {nrfApi Root}/oaut h2/token'
scopes:
nlnf-loc: Access to the N nf_Locati on API
nl nf-1oc: determ ne-1ocation:invoke: Access to invoke Determ ne Location
nl nf-1oc: cancel -1 ocation:invoke: Access to invoke Cancel Location
nl nf-loc:location-context-transfer:invoke: Access to invoke Location Context
nl nf-1oc: measure-| ocation:invoke: Access to invoke Location Measurenent
nl nf-1oc: up-subscriptions:invoke: Access to invoke UP Subscription
nl nf-1oc: configure-up:invoke: Access to invoke UP Config

schenas:
#
# COWMPLEX TYPES
#
I nput Dat a:
description: Information within Determ ne Locati on Request.
type: object
not :
required: [ ecgi, ncgi ]
properties:
external O ient Type:
$ref: ' #/ conponents/schemas/ Ext ernal d i ent Type'
correl ati onl D
$ref: '#/ conponents/schenas/ Correl ationl D

anf | d:
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Nf | nst ancel d'
| ocati onQS:

$ref: '#/ conponents/schenas/Locati onQoS'
suppor t edGADShapes:
type: array
items:
$ref: '#/ conponents/schenas/ Support edGADShapes'
mnltems: 1

supi :

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Supi '
pei :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Pei '
gpsi :

$ref: ' TS29571_CommonDat a. yami #/ conponent s/ schemas/ Gpsi '
request edRangi ngSl Resul t:

type: array

items:

$ref: '#/ conponents/schemas/ Rangi ngSl Resul t'

mnltenms: 1
rel at edUEs:

type: array

items:

$ref: ' #/ conponents/schenas/ Rel at edUE'

mnltems: 1
ecgi:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenmas/ Ecgi '
ecgi OnSecondNode:

$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Ecgi '
ncgi:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Ncgi '
ncgi OnSecondNode:

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenmas/ Ncgi '
priority:

$ref: '#/ conponents/schenas/LcsPriority’
vel oci t yRequest ed:

$ref: ' #/ conponents/schemas/ Vel oci t yRequest ed’
uelLcsCap:

$ref: '#/ conponents/schemas/ UeLcsCapability'
| csServi ceType:

$ref: ' #/ conponents/schemas/ LcsServi ceType'
| dr Type:

$ref: '#/ conponents/schenas/ Ldr Type'
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hgm cCal | BackUR! :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
l'irGmcCall BackUri :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
vgml cAddr ess:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Uri '
| dr Ref er ence:
$ref: '#/ conponents/schemas/ Ldr Ref erence’
I'i rRef erence:
$ref: '#/ conponents/schenas/ LirReference’
peri odi cEvent | nf o:
$ref: '#/ conponents/schemas/ Peri odi cEvent | nf o'
ar eaEvent | nf o:
$ref: '#/ conponents/schenas/ AreaEvent | nf o'
not i onEvent | nf o:
$ref: ' #/ conponents/schenas/ MtionEvent | nfo'
reporti ngAccessTypes:
type: array
items:
$ref: ' #/ conmponent s/ schemas/ Reporti ngAccessType'
mnltems: 1
ueConnectivitySt ates:
$ref: '#/ component s/ schemas/ UeConnectivityState'
uelocati onServi cel nd:
$ref: '#/ conponents/schenas/ UeLocati onServi cel nd'
MoAssi st anceDat aTypes:
$ref: ' TS29503_Nudm SDM yani #/ conponent s/ schenmas/ LcsBr oadcast Assi st anceTypesDat a'
| ppMessage:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Ref ToBi nar yDat a'
| ppMessageExt :
description: Indicates the | pp message extension.
type: array
itemns:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Ref ToBi nar yDat a'
mnltems: 1
support edFeat ur es:
$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenmas/ Suppor t edFeat ur es’
uePosi ti oni ngCap:
$ref: '#/ conponents/schenas/ UePosi ti oni ngCapabilities'
t napl d:
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Tnapl d'
twapl d:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Twapl d'
ueCount ryDet | nd:
type: bool ean
schedul edLocTi ne:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
rel i abl eLocReq:
type: bool ean
defaul t: false
evt Rpt Al | owedAr eas:
type: array
items:
$ref: '#/ conponents/schenas/ Reporti ngArea'
mnltenms: 1
maxltens: 250
ueUnawar el nd:
type: bool ean
enum
- true
i nt er medi at eLocat i onl nd:
type: bool ean
default: false
maxRespTi ne:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Dur at i onSec'
| pHapType:
$ref: ' TS29518 Nanf _Locati on. yanl #/ conponent s/ schemas/ LpHapType'
ueUpPosCaps:
type: array
itens:
$ref: ' #/ conponent s/ schemas/ UeUpPosi ti oni ngCapabilities'
mnltems: 1
reportingl nd:
all Of:
- $ref: 'TS29515 Ngmi c_Locati on. yanm #/ conponent s/ schenmas/ Reporti ngl nd'
defaul t: | NSI DE_REPORTI NG
nbsr | nf o:
$ref: '#/ conponents/schemas/ Msr| nfo'
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integrityRequirenents:

$ref: ' TS29515_Ngnm c_Locati on. yanl #/ conponent s/ schemas/ I nt egri t yRequi renent s’
upLocRepAddr Af :

$ref: 'TS29122_Moni tori ngEvent. yani #/ conponent s/ schenmas/ UpLocRepAddr Af Rm
upCunkEvt Rpt Criteri a:

$ref: 'TS29515_Ngni c_Locat i on. yanl #/ conponent s/ schemas/ UpCunEvt Rpt Criteri a’'
mappedQoSEps:

$ref: ' #/ conponents/schenas/ MappedLocat i onQoSEps'
addi ti onal Uel nf o:

$ref: '#/ conponents/schenas/ Addi ti onal Uel nf o'
coordi nat el D:

type: integer
rangi ngSl Capabi lity:

$ref: '#/ conponents/schenmas/ Rangi ngSl Capability'

Locat i onDat aExt :
description: Extended Location Data for UEs
al | OF :
- $ref: '#/ component s/ schemas/ Locati onDat a'
- $ref: '#/ conmponents/schemas/ AddLocat i onDat as'

Locati onDat a:
description: Information within Determnine Location Response.
type: object
required:
- locationEstinate
properties:
| ocati onEsti mat e:
$ref: ' #/ component s/ schemas/ Geogr aphi cArea’
accuracyFul fil ment | ndi cator:
$ref: '#/ conponents/schenas/ AccuracyFul fil ment| ndicator’
ageO Locati onEsti mat e:
$ref: ' #/ conponent s/ schemas/ AgeXf Locat i onEst i mat e’
timest anpOf Locat i onEsti nat e:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
vel oci t yEsti mat e:
$ref: ' #/ conponents/schemas/ Vel oci t yEsti nat e’
ci vi cAddr ess:
$ref: '#/ conponents/schemas/ C vi cAddr ess'
| ocal Locati onEsti mat e:
$ref: ' #/ conponents/schenmas/ Local Area’
posi tioni ngDat aLi st:
type: array
items:
$ref: ' #/ conponent s/ schemas/ Posi ti oni ngMet hodAndUsage'
mnltems: 1
gnssPosi ti oni ngDat alLi st :
type: array
items:
$ref: '#/ conponents/schenmas/ GassPosi ti oni ngMet hodAndUsage'
mnltems: 1

ecgi:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Ecgi '
ncgi:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schemas/ Ncgi '
al titude:

$ref: '#/ conponents/schemas/ Al titude'
baronetri cPressure:

$ref: '#/ conponents/schenas/ Baronetri cPressure’
servi ngLMFl denti fi cati on:

$ref: '#/ conponents/schemas/ LMl dentification'
uePosi ti oni ngCap:

$ref: ' #/ conponents/schenas/ UePosi ti oni ngCapabilities'
ueAr eal nd:

$ref: '#/ conponents/schenas/ UeAreal ndi cati on’
suppor t edFeat ur es:

$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Support edFeat ur es’
achi evedQos:

$ref: '#/ conponents/schenas/ M norLocati onQoS'
di rect Report| nd:

type: bool ean

default: false
i ndoor Qut door | nd:

$ref: '#/ conponents/schenas/ | ndoor Qut door | nd'
accept edPeri odi cEvent | nf o:

$ref: ' #/ conponent s/ schenmas/ Peri odi cEvent | nf o'
haGhssMetri cs:

$ref: '#/ conponents/schenmas/ H ghAccuracyGnssMetrics'
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| osNl osMeasur el nd:

$ref: '#/ conponents/schemas/ LosN osMeasur el nd'
rel at edAppl i cati onl ayer | d:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Appl i cati onl ayer | d'
di stanceDirection:

$ref: '#/ conponents/schenas/ RangeDirection'
2dRel ati velocation:

$ref: '#/ conponents/schenas/2DRel ati velLocation'
3dRel ativelLocati on:

$ref: '#/ conponents/schenas/ 3DRel ati velLocation'
rel ati veVel ocity:

$ref: '#/ conponents/schenas/ Vel oci t yEsti mat e’
rangi ngSl Capabi lity:

$ref: '#/ conponents/schenmas/ Rangi ngSl Capability'

CGeogr aphi cAr ea:
description: Geographic area specified by different shape.
anyOf :
- $ref: '#/ conmponents/schemas/ Point'
- $ref: '#/ component s/ schemas/ Poi nt UncertaintyCrcle'
- $ref: '#/ component s/ schemas/ Poi nt Uncertai ntyEl | i pse'
- $ref: '#/ conmponents/schemas/ Pol ygon'
- $ref: '#/ conponents/schemas/ Poi nt Al titude'
- $ref: '#/ components/schemas/ Poi nt Al titudeUncertainty'
- $ref: '#/ components/schemas/ El | i psoi dArc'

GADShape:
description: Commopn base type for GAD shapes.
type: object
required:
- shape
properties:
shape:
$ref: '#/ conponents/schenas/ Support edGADShapes'
di scrimnator:
propertyName: shape
mappi ng:
PO NT: ' #/ conponent s/ schenas/ Poi nt'
PO NT_UNCERTAI NTY_CI RCLE: ' #/ conponent s/ schenas/ Poi nt Uncertai ntyG rcle'
PO NT_UNCERTAI NTY_ELLI PSE: ' #/ conponent s/ schenas/ Poi nt Uncert ai nt yEl | i pse’
POLYGON: ' #/ conponent s/ schenas/ Pol ygon'
PO NT_ALTI TUDE: ' #/ conponent s/ schenas/ Poi nt Al titude’
PO NT_ALTI TUDE_UNCERTAI NTY: ' #/ conponent s/ schenas/ Poi nt Al titudeUncertainty'
ELLI PSO D_ARC: ' #/ conponent s/ schenas/ El | i psoi dArc'
LOCAL_2D PO NT_UNCERTAI NTY_ELLI PSE: ' #/ conponent s/ schenas/ Local 2dPoi nt Uncert ai nt yEl | i pse’
LOCAL_3D_PO NT_UNCERTAI NTY_ELLI PSO D:
' #/ conponent s/ schenas/ Local 3dPoi nt Uncert ai ntyEl | i psoi d'

Poi nt :
description: Ellipsoid Point.
all O :
- $ref: '#/ component s/ schemas/ GADShape'
- type: object
required:
- point
properties:
poi nt:
$ref: ' #/ conponent s/ schenas/ Geogr aphi cal Coor di nat es'

Poi nt Uncertai ntyC rcl e:
description: Ellipsoid point with uncertainty circle.

all O :
- $ref: '#/ component s/ schemas/ GADShape'
- type: object
required:

- point
- uncertainty
properties:
poi nt:
$ref: ' #/ conponent s/ schemas/ Geogr aphi cal Coor di nat es'
uncertainty:
$ref: '#/ conponents/schenas/ Uncertainty'

Poi nt Uncert ai ntyEl I i pse:
description: Ellipsoid point with uncertainty ellipse.
all O :
- $ref: '#/ component s/ schemas/ GADShape'
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- type: object
required:
- point
- uncertaintyEl lipse
- confidence
properties:
poi nt:
$ref: '#/ conponents/schemas/ Geogr aphi cal Coor di nat es’
uncertaintyEl lipse:
$ref: '#/ conponents/schenas/ UncertaintyEllipse'
confi dence:
$ref: '#/ conponents/schemas/ Confi dence’

Pol ygon:
description: Pol ygon.
all O :
- $ref: '#/ component s/ schemas/ GADShape'
- type: object
required:
- pointlList
properties:
poi nt Li st:
$ref: ' #/ component s/ schemas/ Poi nt Li st

Poi nt Al titude:
description: Ellipsoid point with altitude.
all O :
- $ref: '#/ conponent s/ schemas/ GADShape'
- type: object
required:
- point
- altitude
properties:
poi nt:
$ref: '#/ conponents/schenmas/ Geogr aphi cal Coor di nat es’
al titude:
$ref: ' #/ conponents/schemas/ Al titude'

Poi nt Al titudeUncertainty:
description: Ellipsoid point with altitude and uncertainty ellipsoid.
all Of:
- $ref: '#/ component s/ schermas/ GADShape'
- type: object
required:

- point

- altitude

- uncertaintyEl lipse

- uncertaintyA titude

- confidence

properties:

poi nt:
$ref: '#/ conponents/schemas/ Geogr aphi cal Coor di nat es’

al titude:
$ref: '#/ conponents/schemas/ Al titude'

uncertai ntyEl | i pse:
$ref: '#/ conponents/schemas/ UncertaintyEllipse'

uncertai ntyAl titude:
$ref: '#/ conponents/schenas/ Uncertainty'

confi dence:
$ref: ' #/ conponents/schenas/ Confi dence'

vConf i dence:
$ref: '#/ conponents/schemas/ Confi dence’

El I'i psoi dArc:
description: Ellipsoid Arc.
al | OF :
- $ref: '#/ conponent s/ schemas/ GADShape'
- type: object
required:
- point
- innerRadi us
- uncertai nt yRadi us
- offsetAngle
- includedAngl e
- confidence
properties:
poi nt:
$ref: '#/ conponents/schenmas/ Geogr aphi cal Coor di nat es’
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i nner Radi us:

$ref: '#/ conponents/schenas/ | nnerRadi us'
uncert ai nt yRadi us:

$ref: '#/ conponents/schemas/ Uncertainty'
of f set Angl e:

$ref: '#/ conponents/schenas/ Angl e’
i ncl udedAngl e:

$ref: '#/ conponents/schemas/ Angl e’
confi dence:

$ref: '#/ conponents/schemas/ Confi dence’

Local Ori gi n:
description: Indicates a Local origin in a reference system
type: object
properties:
coordi natel d:
type: string
poi nt:
$ref: ' #/ conponent s/ schenas/ Geogr aphi cal Coor di nat es'

Rel ati veCartesi anLocati on:
description: Relative Cartesian Location
type: object
required:
- X
- y ]
properties:
X
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenas/ Fl oat '

y:
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schenas/ Fl oat '
Z.
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenas/ Fl oat '

Local Area:
description: Local area specified by different shape
one(f :
- $ref: '#/ component s/ schemas/ Local 2dPoi nt Uncertai nt yEl | i pse'
- $ref: '#/ conponents/schemas/ Local 3dPoi nt Uncertai ntyEl | i psoi d'

UeAr eal ndi cati on:
description: Indicates area (country, area in a country or international area) where UE is
| ocat ed
type: object
oneC :
- required:
- country
- required:
- international Areal nd
properties:
country:
description: Indicates country or area in a country where UE is | ocated
type: string
i nternational Areal nd:
description: Indicates international area indication if UEis located in international
area
type: bool ean
default: false

Local 2dPoi nt Uncertai ntyEl | i pse:
description: Local 2D point with uncertainty ellipse
all O :
- $ref: '#/ component s/ schemas/ GADShape'
- type: object
required:
- localOigin
- point
- uncertaintyEl lipse
- confidence
properties:
I ocal Origin:
$ref: '#/ conponents/schenas/Local Origin'
poi nt:
$ref: ' #/ conponents/schemas/ Rel ati veCart esi anLocat i on'
uncertaintyEl | i pse:
$ref: ' #/ conponents/schemas/ Uncertai ntyEl|ipse’
confi dence:
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$ref: ' #/ conponent s/ schemas/ Confi dence'

Local 3dPoi nt Uncert ai ntyEl I i psoi d:
description: Local 3D point with uncertainty ellipsoid
all O :
- $ref: '#/ component s/ schemas/ GADShape'
- type: object
required:
- local Origin
- point
- uncertaintyEl lipsoid
- confidence
properties:
local Origin:
$ref: '#/ conponents/schemas/Local Origin'
poi nt:
$ref: '#/ conponents/schenas/ Rel ati veCartesi anLocation’
uncertaintyEl lipsoid:
$ref: ' #/ conponents/schenas/ UncertaintyEllipsoid'
confi dence:
$ref: '#/ conponents/schemas/ Confi dence’

Ceogr aphi cal Coor di nat es:
description: Geographical coordinates.
type: object
required:

- lon

- lat

properties:

| on:
type: nunber
format: double
m ni num -180
maxi mum 180

| at:
type: nunber
format: double
mni mum -90
maxi mum 90

UncertaintyEl | i pse:
description: Ellipse with uncertainty.
type: object
required:
- sem Maj or
- sem M nor
- orientati onMjor
properties:
sem Maj or:
$ref: '#/ conponents/schemas/ Uncertainty'
sem M nor:
$ref: '#/ conponents/schemas/ Uncertainty'
orientati onMaj or:
$ref: '#/ conponents/schenas/ Orientation’

UncertaintyEl | i psoid:
description: Ellipsoid with uncertainty
type: object
required:
- senm Maj or
- sem M nor
- vertical
- orientationMjor
properties:
seni Maj or:
$ref: '#/ conponents/schenas/ Uncertainty'
sem M nor:
$ref: ' #/ conponents/schemas/ Uncertainty'
vertical:
$ref: '#/ conponents/schenas/ Uncertainty'
orientati onMaj or:
$ref: ' #/ conponents/schemas/ Orientation'

Poi nt Li st :
description: List of points.
type: array
items:
$ref: '#/ conponents/schemas/ Geogr aphi cal Coor di nat es’

ETSI



3GPP TS 29.572 version 18.5.0 Release 18 120

mnltems: 3
maxltens: 15

Locati onQoS:
description: QoS of Location request.
type: object
properties:
hAccur acy:
$ref: '#/ conponents/schemas/ Accuracy'
VAccur acy:
$ref: '#/ conponents/schemas/ Accuracy'
verti cal Request ed:
type: bool ean
responseTi ne:
$ref: '#/ conponent s/ schemas/ ResponseTi ne'
m nor LocQoses:
type: array
items:

$ref: ' #/ conponents/schenas/ M nor Locati onQoS'

mnltens: 1
max|ltens: 2
| csQosd ass:
$ref: ' #/ component s/ schemas/ LcsQosC ass'

Posi ti oni ngMet hodAndUsage:

description: Indicates the usage of a positioning nethod.

type: object
required:
- net hod
- node
- usage
properties:
met hod:

$ref: '#/ conponents/schemas/ Positioni ngMet hod'

node:

$ref: ' #/ conponent s/ schenmas/ Posi ti oni nghbde’

usage:
$ref: '#/ conponents/schemas/ Usage'
net hodCode:
type: integer
mni mum 16
maxi mum 31

GnssPosi ti oni ngMet hodAndUsage:
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description: Indicates the usage of a G obal Navigation Satellite System (GNSS) positioning

net hod.
type: object
required:
- node
- gnss
- usage
properties:
node:

$ref: '#/ conponents/schemas/ Positi oni nghbde'

gnss:

$ref: '#/ conponents/schenas/ Gissld'
usage:

$ref: '#/ conponents/schenmas/ Usage'

Gi vi cAddr ess:
descri ption:
type: object
properties:

country:
type: string

ndi cates a G vic address.

Al:
type: string
A2:

type: string

type: string

Ad:

type: string

A5:

type: string

A6:
type: string

PRD:
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type:
PQOD:
type:
STS:
type:
HNO:
type:
HNS:
type:
LMK
type:
LOC
type:
NAM
type:
PC.
type:
BLD:
type:
UNI T:
type:
FLR:
type:

type:
PLC

type:
PCN:

type:
POBOX:

type:
ADDCODE:

type:
SEAT:

type:
RD:

type:
RDSEC:
type:
RDBR:
type:
RDSUBBR:
type:
PRM
type:
POM
type:
usageRul
type:
net hod:
type:
provi ded
type:

stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
stri
es:

stri
stri

By:
stri

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

ng

Vel oci t yEsti mat e:
n: Velocity estimate.

descriptio
oneCf :
- $ref:
- $ref:
- $ref:
- $ref:

Hori zont al Vel oci ty:
n: Horizontal

descriptio

type: obje
required:

- hSpeed

- bearin

properties
hSpeed:
$ref:
beari ng:
$ref:

' #/ conponent s/ schemas/ Hori zont al Vel oci ty’
' #/ conponent s/ schenas/ Hori zontal WthVertical Vel ocity'
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' #/ conponent s/ schenas/ Hori zont al Vel oci tyW t hUncertainty'
' #/ conponent s/ schemas/ Hori zont al Wt hVerti cal Vel ocit yAndUncertai nty'

ct

g

' #/ conponent s/ schenas/ Hor i zont al Speed'

vel ocity.

' #/ conponent s/ schemas/ Angl e’

Hori zontal Wt hVertical Vel ocity:

descriptio
type: obje
required:

n: Horizontal

ct

and verti cal

vel ocity.
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- hSpeed

- bearing

- vSpeed

- vDirection
properties:

hSpeed:

$ref:

beari ng:

$ref:

vSpeed:

$ref:

vDi rection:

$ref:

Hori zont al Vel oci tyWthUncertainty:

descri ption:

type

. obj ect

required:

hSpeed
beari ng

hUncertainty

properties:
hSpeed:

$ref:

beari ng:

$ref:

hUncertainty:

$ref:

Hori zont al
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' #/ conponent s/ schemas/ Hori zont al Speed'
' #/ conponent s/ schenmas/ Angl €'
' #/ conponent s/ schemas/ Verti cal Speed'

' #/ conponent s/ schenmas/ Verti cal Direction’

velocity with speed uncertainty.

' #/ conponent s/ schenas/ Hor i zont al Speed'
' #/ conponent s/ schemas/ Angl e’

' #/ conponent s/ schenas/ SpeedUncertai nty'

Hori zont al Wt hVerti cal Vel oci t yAndUncert ai nty:

desc

type
requ

ription: Horizontal

: object
ired:

hSpeed

beari ng
vSpeed
vDirection
hUncertainty
vUncertainty

properties:
hSpeed:
$ref: '#/ conponents/schemas/ Hori zont al Speed'
beari ng:
$ref: ' #/ conponents/schemas/ Angl e’
vSpeed:
$ref: '#/ conponents/schenas/ Vertical Speed'
vDirection:
$ref: '#/ conponents/schemas/ Vertical Direction'
hUncertainty:
$ref: '#/ conponents/schenas/ SpeedUncertainty'
vUncertainty:
$ref: '#/ conponents/schenas/ SpeedUncertainty'

UeLcsCapability:

description:

type: object
properties:
| ppSupport:

type: bool ean
default: true
ciotOptimsation:
type: bool ean
default: false

Peri odi cEvent | nf o:

descri ption:

type: object
required:

- reportingAnount
- reportinglnterval

properties:

reporti ngAnount :
reportinglnterval:

reportinglnfinitelnd:
type: bool ean

and verti cal

velocity with speed uncertainty.

I ndicates the LCS capability supported by the UE..

Indicates the informati on of periodic event reporting.

$ref: '#/ conponents/schemas/ Reporti ngAnount'

$ref: ' #/ conponents/schemas/ Reportinglnterval'

enum
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- true
reportinglnterval Ms:
$ref: '#/ conponents/schemas/ Reportingl nterval Ms'

AreaEvent | nf o:
description: Indicates the information of area based event reporting.
type: object
required:
- areabDefinition
properties:
areaDefinition:
type: array
items:
$ref: '#/ conponents/schenas/ Reporti ngArea'
mnltens: 1
maxltens: 250
occurrencel nf o:
$ref: '#/ conponents/schemas/ Cccurrencel nf o'
m ni mum nt erval :
$ref: ' #/ component s/ schemas/ M ni num nterval'
maxi mum nt erval :
$ref: '#/ conponents/schemas/ Maxi nuni nterval '
sanpl i ngl nterval :
$ref: ' #/ conmponent s/ schemas/ Sanpl i ngl nterval'’
reportingDuration:
$ref: '#/ conponents/schemas/ ReportingDuration'
reportinglLocati onReq:
type: bool ean
default: true

Repor ti ngAr ea:
description: Indicates an area for event reporting.
type: object

required:
- areaType
properties:
ar eaType:
$ref: '#/ conponents/schemas/ Reporti ngAreaType'
tai:
$ref: ' TS29571 CommonDat a. yani #/ conponent s/ schenas/ Tai '
ecgi:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenmas/ Ecgi '
ncgi:

$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schenmas/ Ncgi '

Mot i onEvent | nf o:
description: Indicates the informati on of notion based event reporting.
type: object
required:
- linearDistance
properties:
|'i near Di stance:
$ref: '#/ conponents/schenas/Li near D stance'
occurrencel nf o:
$ref: '#/ conponents/schemas/ Cccurrencel nf o'
m ni mum nt erval :
$ref: '#/ conponents/schemas/ M ni nuni nterval'
maxi mum nt erval :
$ref: ' #/ conponents/schenas/ Maxi num nterval'
sanpl i ngl nterval :
$ref: '#/ conponents/schenas/ Sanplingl nterval’
reportingDuration:
$ref: ' #/ conmponent s/ schemas/ ReportingDuration'
reportinglLocati onReq:
type: bool ean
default: true

Cancel LocDat a:
description: Information within Cancel Location Request.
type: object
required:
- hgm cCal | BackURI
- ldrReference
properties:
hgm cCal | BackURI :
$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schemas/ Uri '
| dr Ref er ence:
$ref: '#/ conponents/schemas/ Ldr Ref erence’
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support edFeat ur es:

$ref:

' TS29571_CommonDat a. yan #/ conponent s/ schemas/ Support edFeat ur es’

LocCont ext Dat a:
description: Information within Transfer Location Context Request.
type: object

required:

- anfld

- I drType

- hgm cCal | BackURI

- ldrReference

- event Report Message
properties:

anf | d:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Nf | nst ancel d'
| ocati onQS:

$ref: '#/ conponents/schenas/Locati onQoS'
suppor t edGADShapes:

type: array

itens:

$ref: '#/ conponents/schenas/ Support edGADShapes'
mnltems: 1

supi :
$ref:

gpsi :
$ref:

| dr Type:

$ref:

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Supi '
' TS29571_ConmonDat a. yam #/ conponent s/ schemas/ Qosi *

' #/ conponent s/ schenas/ Ldr Type'

hgm cCal | BackURI :

$ref:

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Uri '

| dr Ref er ence:

$ref:

' #/ conponent s/ schenas/ Ldr Ref er ence’

peri odi cEvent | nf o:

$ref:

' #/ conponent s/ schemas/ Peri odi cEvent | nf o'

ar eaEvent | nf o:

$ref:

' #/ conponent s/ schenas/ Ar eaEvent | nf o'

not i onEvent | nf o:

$ref:

' #/ conponent s/ schemas/ Mot i onEvent | nf o'

event Repor t Message:

$ref:

' #/ conponent s/ schenas/ Event Report Message'

event ReportingSt at us:

$ref:

' #/ conponent s/ schemas/ Event Reporti ngSt at us’

uelLocati onl nfo:

$ref:

' #/ conponent s/ schenas/ UELocat i onl nf o'

cl oT5GSOpt i mi sati on:

type:

bool ean

default: false

ecgi :
$ref:

ncgi:
$ref:

guam :
$ref:

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Ecgi '
' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Ncgi '

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Guam '

support edFeat ur es:

$ref:

' TS29571_CommonDat a. yan #/ conponent s/ schemas/ Support edFeat ur es’

uePosi ti oni ngCap:

$ref:

' #/ conponent s/ schemas/ UePosi ti oni ngCapabi lities’

schedul edLocTi ne:

$ref:

' TS29571_CommonDat a. yanm #/ conponent s/ schemas/ Dat eTi ne'

i ndoor Qut door | nd:

$ref:

' #/ conponent s/ schemas/ | ndoor Cut door | nd'

| osNl osMeasur el nd:

$ref:

' #/ conponent s/ schenas/ LosN osMeasur el nd'

upCunEvt Rpt Criteri a:

$ref:

' TS29515_Ngm c_Locat i on. yam #/ conponent s/ schemas/ UpCunEvt Rpt Criteri a'

Event Report Message:
description: Indicates an event report message.
type: object

required:

- eventd ass

- event Cont ent
properties:

event d ass:

$ref:

' #/ conponent s/ schemas/ Event C ass'

event Cont ent :

$ref:

' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Ref ToBi nar yDat a'
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Event Reporti ngSt at us:
description: Indicates the status of event reporting.
type: object
properties:
event Report Count er :
$ref: '#/ conponents/schenas/ Event Report Counter'
event Report Durati on:
$ref: '#/ conponents/schemas/ Event Report Duration'

UELocat i onl nf o:
description: Indicates |location information of a UE.
type: object
properties:
| ocati onEsti nat e:
$ref: ' #/ conponents/schemas/ Geogr aphi cAr ea'
ageO Locati onEsti mat e:
$ref: '#/ conponents/schemas/ AgeCf Locat i onEsti nat e’
ti mestanpOf Locat i onEsti mat e:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
vel oci tyEsti mat e:
$ref: '#/ conponents/schenas/ Vel oci t yEsti mat e’
ageOr Vel oci t yEsti mat e:
$ref: ' #/ component s/ schemas/ Agekf Locat i onEsti nat e’
ti mest anpO Vel oci t yEsti mat e:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’

Event Not i f yDat aExt :
description: Extended Event Notify Data for UEs
all O :
- $ref: '#/ components/schemas/ Event Noti f yDat a'
- $ref: '#/ component s/ schemas/ AddEvent Not i f yDat as’

Event Not i f yDat a:
description: Information within Event Notify Request.
type: object
required:
- reportedEvent Type
- ldrReference
properties:
reportedEvent Type:
$ref: ' #/ conponent s/ schemas/ Report edEvent Type'
supi :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Supi '
gpsi :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schemas/ Gpsi '
hgm cCal | BackURI :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
| dr Ref er ence:
$ref: '#/ conponents/schenas/ Ldr Ref erence’
|'i r Ref erence:
$ref: ' TS29572_N nf _Locati on. yanl #/ conponent s/ schemas/ Li r Ref er ence’
| ocationEsti mate:
$ref: '#/ conponents/schenas/ Geogr aphi cArea'
ageOf Locat i onEsti mat e:
$ref: '#/ conponents/schemas/ AgeCf Locat i onEsti nat e'
timestanpOf Locat i onEsti nat e:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
ci vi cAddr ess:
$ref: ' #/ conponents/schenas/ G vi cAddress'
| ocal Locati onEsti mate:
$ref: '#/ conponents/schenas/Local Area’
posi ti oni ngDat aLi st :
type: array
itens:
$ref: '#/ conponents/schenas/ Positioni ngMet hodAndUsage'
mnltems: 1
gnssPosi tioni ngDat aLi st:
type: array
itens:
$ref: '#/ conponents/schenas/ GhssPosi ti oni ngMet hodAndUsage'
mnltems: 1
servi ngLMFi denti ficati on:
$ref: '#/ conponents/schemas/ LMl dentification'
t er mi nati onCause:
$ref: ' #/ conponent s/ schemas/ Ter mi nat i onCause'
vel oci tyEsti mat e:
$ref: ' #/ conponents/schemas/ Vel ocit yEsti mate'
al titude:
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$ref: ' #/ conponents/schemas/ Altitude'
achi evedQos:

$ref: '#/ conponents/schenmas/ M norLocati onQoS'
suppor t edFeat ur es:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'
i ndoor Qut door | nd:

$ref: ' #/ conponents/schenas/ | ndoor Qut door | nd'
haGhssMetri cs:

$ref: '#/ conponents/schenas/ H ghAccuracyGnssMetrics'
| osNl osMeasur el nd:

$ref: '#/ conponents/schemas/ LosN osMeasur el nd'
upLocRepSt at Af :

type: integer
rel at edAppl i cati onl ayer | d:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schemas/ Appl i cati onl ayer | d'
di stanceDirection:

$ref: '#/ conponents/schenas/ RangeDirection'
2dRel ati veLocati on:

$ref: ' #/ conponents/schenas/ 2DRel ati veLocation'
3dRel ativelLocati on:

$ref: '#/ conponents/schenas/ 3DRel ati velLocation'
rel ativeVel ocity:

$ref: ' #/ component s/ schemas/ Vel oci t yEsti nat e’

UeConnecti vityState:
description: Indicates the connectivity state of a UE.
type: object
required:
- accessType
properties:
accessType:
$ref: ' TS29571_ CormmonDat a. yan #/ conponent s/ schenmas/ AccessType'
connectivitystate:
$ref: ' TS29518_Nanf _Event Exposure. yanl #/ conponent s/ schemas/ Cnt at e’

M nor Locat i onQoS:
description: Contain Mnor Location QoS.
type: object
properties:
hAccur acy:
$ref: '#/ conponents/schemas/ Accuracy'
VvAccur acy:
$ref: ' #/ conponent s/ schemas/ Accur acy'

Mosr | nf o:
description: MBSR Information
type: object
properties:
ncgi:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schermas/ Ncgi '
ecgi:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenmas/ Ecgi '

LocMeasur enent Req:
description: Location Measurenent Request.
type: object
properties:
ncgi:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schermas/ Ncgi '
ecgi:
$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Ecgi '
preCal cuLocEsti mat e:
$ref: '#/ conponents/schenas/ Geogr aphi cArea'
ti mestanpOf PreCal cuLocEsti nat e:
$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ schenas/ Dat eTi ne'
ti meW ndows:
type: array
itens:
$ref: ' #/ conponent s/ schemas/ Ti neW ndow
mnltems: 1

LocMeasur enent Resp:
description: Location Measurenment Response.
type: object
required:
- |l ocMeasurenents
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- locationEsti mte
properties:
| ocMeasur enent s:
$ref: '#/ conponents/schemas/ LocMeasur enent s’
| ocati onEsti mat e:
$ref: '#/ conponents/schenas/ Geogr aphi cArea'
ageOf Locati onEsti mat e:
$ref: '#/ conponents/schemas/ AgeCf Locat i onEsti nat e'
ti mestanpOf Locat i onEsti mat e:

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’

vel oci tyEsti nate:

$ref: '#/ conponents/schenas/ Vel oci t yEsti mat e’
| ocal Locat i onEsti mat e:

$ref: '#/ conponents/schenas/Local Area’

LocMeasur enent s:
description: PRU Location Measurenents.

type: object
properties:
rstd:

type: integer

H ghAccuracyGnssMetri cs:
description: H gh Accuracy GNSS Positioning Metrics.
type: object
properties:

nrOf UsedSatel | ites:

type: integer

mni mum O

maxi mum 64
hdopi :

type: integer

m ni mum 1

maxi mum 256
pdopi :

type: integer

mni mum 1

maxi mum 256
age:

type: integer

m ni mum 0

maxi mum 99
fixType:

$ref: ' #/ conponent s/ schemas/ Fi xType'

UpNot i f yDat a:
description: UP Subscription
type: object
required:
- notifCorrelationld
- upConnectionSt at us
properties:
notifCorrelationld:
$ref: '#/ conponents/schenas/ Correl ationl D
upConnecti onSt at us:
$ref: '#/ conponents/schemas/ UpConnecti onSt at us'
target LMFI d:
$ref: '#/ conponents/schemas/ LMl dentification'

UpSubscri ption:
description: UP Subscription
type: object
required:
- upNotifyCall BackUri
- notifCorrelationld
- supi
properties:
upNot i fyCal | BackUri :
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Uri '
notifCorrel ationld:
$ref: ' #/ conponents/schenmas/ Correl ationl D
supi :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Supi '
gpsi :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenmas/ Gpsi '

Rel at edUE:
description: Related UE Information
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type: object
required:
- applicationlayerld
- rel at edUEType
properties:
appl i cationl ayer | d:
$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ schemas/ Appl i cati onl ayer | d'
rel at edUEType:
$ref: '#/ conponents/schenas/ Rel at edUEType'

UpConfi g:
description: UP Config
type: object
required:
- upNotifyCal |l BackUri
- notifCorrelationld
properties:
upNot i fyCal | BackUri :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Uri '
notifCorrelationld:
$ref: '#/ conponents/schenas/ Correl ationl D
supi :
$ref: ' TS29571 ConmonDat a. yanl #/ conponent s/ schenas/ Supi '
gpsi :
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Gpsi '
anf Real | ocat i onl nd:
type: bool ean
default: false
| csUpConnecti onl nd:
$ref: '#/ conponents/schenas/ LcsUpConnecti onl nd'
target LMFI d:
$ref: ' #/ conponents/schemas/ LMFI dentification'

RangeDi rect i on:
description: Represents a distance and direction froma point Ato a point B.
type: object
properties:
di st ance:
type: nunber
azi mut hDirection:
$ref: '#/ conponents/schenas/ Angl e’
el evationDirection:
$ref: '#/ conponents/schemas/ Angl e’

2DRel ativelocati on:
description: Represents a relative 2D |location with uncertainty ellipse.
type: object
properties:
sem M nor:
$ref: '#/ conponents/schemas/ Uncertainty'
sem Maj or:
$ref: '#/ conponents/schemas/ Uncertainty'
ori entati onAngl e:
$ref: '#/ conponents/schenas/ Angl e’

3DRel ativelLocation:
description: Represents a relative 3D location with uncertainty ellipsoid.
type: object
properties:
sem M nor:
$ref: '#/ conponents/schenas/ Uncertainty'
sen Maj or:
$ref: ' #/ component s/ schemas/ Uncertainty'
vertical Uncertainty:
$ref: '#/ conponents/schenas/ Uncertainty'
ori entati onAngl e:
$ref: '#/ conponents/schenmas/ Angl e’

AddLocat i onDat as:
type: object
properties:
addLocat i onDat as:
type: array
items:
$ref: ' #/ conponents/schenmas/ Locati onDat a'

mnltems: 1

AddEvent Not i f yDat as:
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HoH R

type: object
properties:
addEvent Not i f yDat as:
type: array
items:
$ref: '#/ conponents/schemas/ Event Noti f yDat a'
mnltenms: 1

MappedLocat i onQoSEps:
description: Mapped Location QoS for EPS.
type: object
required:
- hAccuracy
properties:
hAccur acy:
$ref: ' #/ conponents/schenas/ Accuracy'
VAccur acy:
$ref: '#/ conponents/schemas/ Accuracy'

Addi ti onal Uel nf o:
description: MBSR UE |Information

type: object
properties:
ncgi:

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schemas/ Ncgi '

ecgi:

$ref: ' TS29571_CormmonDat a. yani #/ conponent s/ schenas/ Ecgi '

S| MPLE TYPES

Al titude:
description: Indicates value of altitude.
type: nunber
format: double
mni mum -32767
maxi mum 32767

Angl e:
description: Indicates value of angle.
type: integer
mni mum 0
maxi mum 360

Uncertainty:
description: Indicates value of uncertainty.
type: nunber
format: float
m nimum O

Orientation:
description: Indicates value of orientation angle.
type: integer
m nimum O
maxi mum 180

Conf i dence:
description: Indicates value of confidence.
type: integer
m ni mum 0
maxi mum 100

Accuracy:
description: |ndicates value of accuracy.
type: nunber
format: fl oat
m nimum 0O

I nner Radi us:
description: Indicates value of the inner radius.
type: integer
format: int32
m ni mum 0
maxi num 327675

Correl ationl D
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description: LCS Correlation ID.

type: string
m nLength: 1
maxLengt h: 255

AgeOf Locat i onEst i mat e:

description: Indicates

type: integer
m ni mum 0
maxi mum 32767

Hor i zont al Speed:

description: Indicates

type: nunber
format: float
m ni mum 0
maxi mum 2047

Verti cal Speed:

description: Indicates

type: nunber
format: fl oat
m ni mum 0

maxi mum 255

SpeedUncertainty:

description: Indicates

type: nunber
format: float
m ni mum 0

maxi mum 255

Bar onetri cPressure:

description: Specifies

type: integer
m ni mum 30000
maxi mum 115000

LcsServi ceType:

val ue of the age of the location estinate.

val ue of horizontal speed.

val ue of vertical speed.

val ue of speed uncertainty.

the neasured unconpensated atnospheric pressure.

description: LCS service type.

type: integer
mni mum O
maxi mum 127

Ldr Ref er ence:

description: LDR Reference.

type: string
m nLength: 2
maxLengt h: 510

Li r Ref er ence:

description: LIR Reference.

type: string
m nLength: 2
maxLengt h: 510

Reporti ngAmount :

description: Nunber of

type: integer
mni mum 1
maxi mum 8639999

Reportingl nterval :

required periodic event reports.

description: Event reporting periodic interval in seconds.

type: integer
mni mum 1
maxi mum 8639999

Repor ti ngl nt erval Ms:

description: Event reporting periodic interval in mlliseconds.

type: integer
mnimum 1
maxi mum 999

M ni mum nt erval :

description: Mninmuminterval between event reports.

type: integer
mni mum 1

ETSI



3GPP TS 29.572 version 18.5.0 Release 18 131 ETSI TS 129 572 V18.5.0 (2024-05)

maxi mum 32767

Maxi munm nt erval :
description: Maxi muminterval between event reports.
type: integer
mnimum 1
maxi mum 86400

Sanpl i ngl nterval :
description: Maximumtine interval between consecutive evaluations by a UE of a trigger event.
type: integer
mnimm 1
maxi mum 3600

Reporti ngDur ati on:
descri ption: Maxinmum durati on of event reporting.
type: integer
m ni mum 1
maxi mum 8640000

Li near Di st ance:
description: Mnimumstraight |ine distance noved by a UE to trigger a notion event report.
type: integer
mnimum 1
maxi mum 10000

LMFl denti fication:
description: LM identification.
type: string

Event Report Count er :
description: Nunber of event reports received fromthe target UE.
type: integer
mnimum 1
maxi mum 8640000

Event Report Durati on:
description: Duration of event reporting.
type: integer
mnimum 1
mexi mum 8640000

UePosi ti oni ngCapabi lities:
description: Positioning capabilities supported by the UE. A string encoding the
"Provi deCapabilities-r9-1Es" |E as specified in clause 6.3 of 3GPP TS 37.355 (start fromoctet 1).
type: string
format: byte

Ti meW ndow:
description: Time Wndow.
type: string
format: byte

Rangi ngSl Capabi lity:
description: Ranging/Sidelink Positioning Positioning capabilities supported by the UE.
type: string
format: byte

#
# ENUMS
#
Ext ernal i ent Type:
description: Indicates types of External dients.
anyCf :
- type: string
enum
- EMERGENCY_SERVI CES
- VALUE_ADDED_ SERVI CES
- PLMN_OPERATOR_SERVI CES
- LAWFUL_| NTERCEPT_SERVI CES
- PLMN_OPERATOR BROADCAST_SERVI CES
- PLMN_OPERATOR_OM
- PLMN_OPERATOR_ANONYMOUS_STATI STI CS
- PLMN_OPERATOR TARGET_MS_SERVI CE_SUPPORT
- SL_PCsS
- type: string

Suppor t edGADShapes:
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description: Indicates supported GAD shapes.
anyCf :
- type: string
enum
- PO NT
- PO NT_UNCERTAI NTY_ClI RCLE
- PO NT_UNCERTAI NTY_ELLI PSE
- POLYGON
- PO NT_ALTI TUDE
- PO NT_ALTI TUDE_UNCERTAI NTY
- ELLIPSO D_ARC
- LOCAL_2D PO NT_UNCERTAI NTY_ELLI PSE
- LOCAL_3D_PO NT_UNCERTAI NTY_ELLI PSO D
- DI STANCE_DI RECTI ON
- RELATI VE_2D_LOCATI ON_UNCERTAI NTY_ELLI PSE
- RELATI VE_3D_LOCATI ON_UNCERTAI NTY_ELLI PSO D
- type: string

ResponseTi ne:
description: Indicates acceptable delay of |ocation request.
anyCf :
- type: string
enum
- LOW DELAY
- DELAY_TOLERANT
- NO_DELAY
- type: string

Posi ti oni nghet hod:
description: Indicates supported positioning nmethods.
anyCf :

- type: string
enum
- CELLID
- ECID
- OTDQA
- BAROVETRI C_PRESSURE
- WLAN
- BLUETOOTH
- MBS
- MOTI ON_SENSOR
- DL_TDOA
- DL_ACD
- MILTI-RTT
- NRECD
- UL_TDOA
- UL_AQA
- NETWORK_SPECI FI C
- SL_TDOA
- SL_TOA
- SL_AoA
- SL_RT
- type: string

Posi ti oni nghvbde:
description: Indicates supported nodes used for positioning nmethod.
anyCf :
- type: string
enum
- UE_BASED
- UE_ASSI STED
- CONVENTI ONAL
- type: string

Gnssl d:
description: G obal Navigation Satellite System (GNSS) |D.
anyOf :
- type: string
enum
- GPS
- GALI LEO
- SBAS
- MODERNI ZED_GPS
- QSs
- GLONASS
- BDS
- NAVIC
- type: string
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Usage:
description: |Indicates usage made of the | ocation measuremnent.
anyCf :
- type: string
enum

- UNSUCCESS
- SUCCESS_RESULTS_NOT_USED
- SUCCESS_RESULTS_USED_TO VERI FY_LOCATI ON
- SUCCESS_RESULTS_USED TO GENERATE_LOCATI ON
- SUCCESS_METHOD_NOT_DETERM NED
- type: string

LcsPriority:
description: Indicates priority of the LCS client.
anyOf :
- type: string
enum

- HGHEST_PRIORITY
- NORMAL_PRI ORI TY
- type: string

Vel oci t yRequest ed:
description: Indicates velocity requiremnent.
anyCf :
- type: string
enum
- VELOCI TY_I' S_NOT_REQUESTED
- VELOCI TY_I S _REQUESTED
- type: string

AccuracyFul fil nent ! ndicator:
description: Indicates fulfilnent of requested accuracy.
anyCf :
- type: string
enum
- REQUESTED_ACCURACY_FULFI LLED
- REQUESTED_ACCURACY_NOT_FULFI LLED
- type: string

Vertical Direction:
description: Indicates direction of vertical speed.
type: string

enum
- UPWARD
- DOWMWARD
Ldr Type:
description: Indicates LDR types.
anyCf :
- type: string
enum
- UE_AVAI LABLE
- PERIODIC

- ENTERI NG_| NTO_AREA
- LEAVI NG_FROM AREA
- BEI NG_| NS| DE_AREA
- MOTI ON

- type: string

Reporti ngAr eaType:
description: Indicates type of event reporting area.
anyOf :
- type: string
enum
- EPS_TRACKI NG _AREA_| DENTI TY
- E-UTRAN_CELL_GLOBAL_| DENTI FI CATI ON
- 5GS_TRACKI NG_AREA | DENTI TY
- NR_CELL_GLOBAL_| DENTITY
- type: string

Cccurrencel nf o:
description: Specifies occurrence of event reporting.
anyCf :
- type: string
enum
- ONE_TI ME_EVENT
- MULTI PLE_TI ME_EVENT
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- type: string

Repor ti ngAccessType:
description: Specifies access types of event reporting.
anyCf :
- type: string
enum
- NR
- EUTRA_CONNECTED TO 5GC
- NON_3GPP_CONNECTED_TO 5GC
- NR_LEO
- NR_MEO
- NR_GEO
- NR_OTHER_SAT
- EUTRA_CONNECTED_TO_EPC
- type: string

Event d ass:
description: Specifies event classes.
anyCF :
- type: string
enum
- SUPPLEMENTARY_SERVI CES
- type: string

Repor t edEvent Type:
description: Specifies type of event reporting.
anyOf :
- type: string
enum
- PERI ODI C_EVENT
- ENTERI NG_AREA EVENT
- LEAVI NG_AREA EVENT
- BEI NG_| NSI DE_AREA EVENT
- MOTI ON_EVENT
- MAXI MUM_| NTERVAL_EXPI RATI ON_EVENT
- LOCATI ON_CANCELLATI ON_EVENT
- | NTERVEDI ATE_EVENT
- DI RECT_REPORT_EVENT
- CUMULATI VE_EVENT_REPORT
- type: string

Ter mi nat i onCause:
description: Specifies causes of event reporting termnation.
anyCf :
- type: string
enum
- TERM NATI ON_BY_UE
- TERM NATI ON_BY_NETWORK
- NORMAL_TERM NATI ON
- type: string

LcsQosd ass:
description: Specifies LCS QoS cl ass.
anyCf :
- type: string
enum
- BEST_EFFORT
- ASSURED
- MULTI PLE_QCS
- type: string

UeLocat i onSer vi cel nd:
description: Specifies |ocation service types requested by UE.
anyOf :
- type: string
enum
- LOCATI ON_ESTI MATE
- LOCATI ON_ASSI STANCE_DATA
- type: string

| ndoor CQut door | nd:
description: Specifies UE |ocation indoor or outdoor.
anyCf :
- type: string
enum
- | NDOOR
- QUTDOOR
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- type: string

Fi xType:
description: Specifies the positioning fix type.
anyCf :
- type: string
enum

- CARRI ER_PHASE_FLOAT
- CARRI ER_PHASE FI X
- type: string

LosN osMeasur el nd:
description: Specifies LOS neasurenent or NLOS neasurenent.
anyCf :
- type: string
enum
- LOS
- NLCS
- type: string

UpConnecti onSt at us:
description: UP Connection Status.
anyOf :
- type: string
enum
- ESTABLI SHED
- RELEASED
- MOVE
- type: string

Rangi ngSl Resul t:
description: Specifies the type of result requested for ranging and sidelink positioning.
anyCf :
- type: string
enum
- ABSCLUTE_LCOCATI ON
- RELATI VE_LCOCATI ON
- RANG NG_DI RECTI ON
- RANG NG
- DI RECTI ON
- VELOCI TY
- RELATI VE_VELOCI TY
- type: string

Rel at edUEType:
description: Specifies the different roles of UE for ranging and sidelink positioning service.
anyCf :
- type: string
enum
- LOCATED_UE
- REFERENCE_UE
- type: string

LcsUpConnecti onl nd:
description: LCS UP Connection |ndication.
anyCf :
- type: string
enum
- TERM NATI ON
- SETUP
- type: string

UeUpPosi ti oni ngCapabi lities:
description: User plane positioning capabilities supported by the UE.
anyOf :
- type: string
enum
- LCs- UPP
- SUPL
- type: string
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A3

openapi: 3.0.0

i nfo:
version: '1.2.0-al pha. 1
title: 'LMF Broadcast'

description: |

LM Broadcast Servi ce.
© 2022, 3GPP Organi zati onal
Al rights reserved.

ext er nal Docs:

descri ption:
url:

servers:

url:
vari abl es:
api Root :

defaul t:

descri ption:

pat hs:
/ ci pher - key- dat a:

post :

Partners (AR B, ATIS, CCSA ETSI,

NImf_Broadcast API

3GPP TS 29.572 V18.0.0; 5G System Locati on Managenent Servi ces;
"https://ww. 3gpp. org/ftp/ Specs/archivel/ 29_series/29.572/"'

' {api Root }/ nl nf - br oadcast / v1'

https://exanpl e.com
api Root as defined in clause 4.4 of 3GPP TS 29. 501

summary: Request ciphering key data

operationld: C pheringKeyData
t ags:

- Request C phering Key Data

r equest Body:

content:

application/json:

schema:
$ref:
required: true
responses:

'200' :

description:

content:

application/json:
schema:
$ref:

' 307" :

$ref: ' TS29571 CommonDat a.
' 308" :

$ref: ' TS29571_CommonDat a.
"400' :

$ref: ' TS29571_ConmmonDat a.
"401":

$ref: ' TS29571_CommonDat a.
'403':

$ref: ' TS29571_ConmmonDat a.
'404" :

$ref: ' TS29571_CommonDat a.
411" :

$ref: ' TS29571_ConmmonDat a.
'413'

$ref: ' TS29571_CommonDat a.
'415':

$ref: ' TS29571_ConmonDat a.
'429'

$ref: ' TS29571 CommonDat a.
' 500" :

$ref: ' TS29571_ConmonDat a.
'502":

$ref: ' TS29571 CommonDat a.
'503":

$ref: ' TS29571_ConmonDat a.
'504" :

$ref: ' TS29571_ CommonDat a.
defaul t:

$ref: ' TS29571_ConmonDat a.

cal | backs:

Ci pheri ngKeyDat a:

' #/ conponent s/ schemas/ G pher Request Dat a'

Expected response to a valid request

' #/ conponent s/ schemas/ G pher ResponseDat a'

yan #/ conponent s/ r esponses/ 307"
yani #/ conponent s/ r esponses/ 308’
yaml #/ conponent s/ r esponses/ 400’
yani #/ conponent s/ r esponses/ 401’
yaml #/ conponent s/ r esponses/ 403’
yani #/ conponent s/ r esponses/ 404’
yaml #/ conponent s/ r esponses/ 411"
yanl #/ conponent s/ r esponses/ 413’
yaml #/ conponent s/ r esponses/ 415’
yanl #/ conponent s/ r esponses/ 429’
yaml #/ conponent s/ r esponses/ 500'
yanl #/ conponent s/ r esponses/ 502’
yaml #/ conponent s/ r esponses/ 503’

yanl #/ conponent s/ r esponses/ 504’

yani #/ conponent s/ r esponses/ def aul t'

" {$request . body#/ anf Cal | BackURI } ' :

post :

ETSI

TSDSI ,

TTA, TTO).

Stage 3



3GPP TS 29.572 version 18.5.0 Release 18 137 ETSI TS 129 572 V18.5.0 (2024-05)

request Body:
description: C phering Key Data Notification

content:

application/json:

schema:
$ref: '#/ conponents/schenas/ G pheri ngKeyl nf o'
responses:

'200':

description: Expected response to a valid request

content:

application/json:
schena:
$ref: ' #/ conponents/schenas/ G pheri ngkeyResponse'

' 307" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 307"
' 308" :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 308"
' 400" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 400’
'401":

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 401"
' 403" :

$ref: ' TS29571 CommonDat a. yanl #/ conponent s/ r esponses/ 403’
' 404" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 404’
"411":

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 411’
'413":

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 413’
'415' :

$ref: ' TS29571_CommonDat a. yam #/ conponent s/ r esponses/ 415'
'429':

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 429’
' 500" :

$ref: ' TS29571_CommonDat a. yan #/ conponent s/ r esponses/ 500
'502':

$ref: ' TS29571_ CormmonDat a. yani #/ conponent s/ r esponses/ 502’
' 503" :

$ref: ' TS29571_CommonDat a. yani #/ conponent s/ r esponses/ 503"
'504" :

$ref: ' TS29571_ CormmonDat a. yan #/ conponent s/ r esponses/ 504’
defaul t:

$ref: ' TS29571_CommonDat a. yamni #/ conponent s/ r esponses/ def aul t'

conponents:
schemas:
#
# COVPLEX TYPES
#
Ci pheri ngKeyl nf o:
description: Information within C phering Key Data Notification request.
type: object
required:
- ci pheringDat a
properties:
ci pheringDat a:
type: array
items:
$ref: ' #/ conponents/schenas/ G pheri ngDat aSet'
mnltems: 1
suppor t edFeat ur es:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Suppor t edFeat ur es'

C pheri ngKeyResponse:
description: Information within C phering Key Data Notification Response.
type: object
properties:
ci pheringDat aReport:
type: array
itens:
$ref: ' #/ conponent s/ schemas/ G pheri ngSet Report'
mnltems: 1

Ci pheri ngDat aSet :
description: Represents a Ci phering Data Set.
type: object
required:
- cipheringSetlD
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- ci pheringKey
- ¢c0
- validityStartTime
- validityDuration
properties:
ci pheringSet|D:
$ref: '#/ conponents/schemas/ C pheringSet| D
ci pheri ngKey:
$ref: ' #/ conponents/schemas/ G pheri ngKey'
cO:
$ref: ' #/ conponent s/ schemas/ C0'
| t ePosSi bTypes:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Byt es'
nr PosSi bTypes:
$ref: ' TS29571_CommonDat a. yani #/ conponent s/ schenas/ Byt es'
validityStartTi me:
$ref: ' TS29571_CommonDat a. yam #/ conponent s/ schenas/ Dat eTi e’
val i di tyDurati on:
$ref: ' #/ conponents/schenas/ ValidityDuration'
tailist:
$ref: ' TS29571_CommonDat a. yan #/ conponent s/ schenas/ Byt es'

Ci pheri ngSet Report:
description: Represents a report of Ciphering Data Set storage.
type: object
required:
- cipheringSetl|D
- storageCut cone
properties:
ci pheringSet | D:
$ref: '#/ conponents/schenas/ C pheringSet| D
st or ageQut cone:
$ref: ' #/ conponent s/ schemas/ St or ageQut cong’

G pher Request Dat a:
description: Information within C phering Key Data request.
type: object
required:
- anf Cal | BackUR
properties:
anf Cal | BackURI :
$ref: ' TS29571_CommonDat a. yaml #/ conponent s/ schenas/ Uri '
suppor t edFeat ur es:
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$ref: ' TS29571_ CommonDat a. yani #/ conponent s/ schemas/ Suppor t edFeat ur es’

Ci pher ResponseDat a:

description: Information within C phering Key Data Response.
type: object
required:

- dataAvailability
properties:

dat aAvai l abi lity:

$ref: '#/ conponents/schenas/ Dat aAvail ability’

S| MPLE TYPES

HHHH

Ci pheringSet| D:
description: Ci phering Data Set ldentifier.
type: integer
m ni mum 0
maxi num 65535

Ci pheri ngKey:
description: G phering Key.
format: byte
type: string

Q0:
description: First conponent of the initial ciphering counter.
format: byte
type: string

Val i di tyDurati on:
description: Validity Duration of the C phering Data Set.
type: integer
mni mum 1
maxi mum 65535
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#
# ENUMVB
#
St or ageCut cone:
description: Indicates the result of Ci phering Data Set storage.
anyCf :
- type: string
enum
- STORAGE_SUCCESSFUL
- STORAGE_FAI LED

Dat aAvai l ability:
description: Indicates availability of ciphering key data at an LM.
anyCf :
- type: string
enum
- Cl PHERI NG_KEY_DATA_AVAI LABLE
- Cl PHERI NG_KEY_DATA_NOT_AVAI LABLE
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