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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 use is 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.

ETSI
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1 Scope

The present document specifies the operations and information coding for the Non-Access Stratum (NAS) layer
protocol for supporting the Location Services (LCS) in the NG-RAN.

The present document is applicable to the User Equipment (UE) and to the Access and Mobility Management Function
(AMF) or Location Management Function (LMF) in the 5G System (5GS).

The present document is devel oped in accordance to the general principles stated in 3GPP TS 23.273[2].

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 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[3] 3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[4] 3GPP TS 37.355: "L TE Positioning Protocol (LPP)".
[44] 3GPP TS 38.355: "Sidelink Positioning Protocol (SLPP); Protocol specification”.
[5] 3GPP TS 24.080: "Mobile radio interface layer 3 supplementary services specification; Formats
and coding".
[6] 3GPP TS 29.572: "5G System; Location Management Services; Stage 3".
[7] 3GPP TS 38.305: " Stage 2 functional specification of User Equipment (UE) positioning in NG-
RAN".
[8] 3GPP TS 22.261: " Service requirements for the 5G system; Stage 1".
[9] 3GPP TS 24.572: "User Plane Location Services (LCS) Protocols And Procedures; Stage 3".
[10] 3GPP TS 23.586: "Architectural Enhancements to support; Ranging based services and Sidelink
Positioning".
[11] 3GPP TS 38.455: "NG-RAN; NR Positioning Protocol A (NRPPa)".
3 Definitions of terms, symbols and abbreviations
3.1 Terms

For the purposes of the present document, the terms 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 sameterm, if any, in 3GPP TR 21.905 [1].

For the purposes of the present document, the following terms and definitions given in 3GPP TS 22.261 [8] apply:
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satellite NG-RAN

PRU ON/OFF state: This stateis defined for a UE associated as a PRU with an LMF (i.e. after the successful
completion of PRU association procedure). This state indicates whether the PRU functionality of the UE is activated
(i.e. ON state) or deactivated (i.e. OFF state) whileit is associated with an LMF.

UE operating as PRU: From the UE perspective, a UE which supports PRU functionality and operates as PRU. From
the network perspective, the UE alowed to operate as a PRU based on the UE subscription data and the PRU stateis
ON.

3.2 Symbols

3.3 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].

5GCN 5G Core Network
5GS 5G System
AMF Access and Mobility Management Function
DL Downlink
IE Information Element
GMLC Gateway Mobile Location Centre
LCS Location Services
LDR Location Deferred Request
LMF L ocation Management Function
LPP LTE Positioning Protocol
MO-LR Mobile Originated Location Request
MT-LR Mobile Terminated Location Request
NAS Non-access Stratum
PRU Positioning Reference Unit
RSPP Ranging and sidelink positioning protocol
SLPP SideLink Positioning Protocol
SNPN Stand-alone Non-Public Network
UE User Equipment
UL Uplink
4 General
4.1 Overview

4.1.1 NAS aspect

To enable transfer of Location Services (LCS) signaling messages between the 5G core network (5GCN) and the UE,
two Payload container types are defined in the downlink (DL NAS TRANSPORT message) and the uplink (UL NAS
TRANSPORT message or CONTROL PLANE SERVICE REQUEST message). The message protocol and procedures
are described in 3GPP TS 24.501 [3].

4.1.2 LCS aspect

L CS uses the defined payload container to transfer LCS signalling messages between the UE and the network.
The corresponding L CS signaling messages include:
a) LTE Positioning Protocol (LPP) messages (see 3GPP TS 37.355 [4]):
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- Both downlink and uplink L PP messages are supported.

- Routing information is transported as the Additional information IE in UL NAS TRANSPORT message or
DL NAS TRANSPORT message for LPP messages (see 3GPP TS 24.501 [3]).

al) SideLink Positioning Protocol (SLPP) messages (see 3GPP TS 38.355 [44]):
- Both downlink and uplink SLPP messages are supported.

- Routing information is transported as the Additional information IE in UL NAS TRANSPORT message or
DL NAS TRANSPORT message for SLPP messages (see 3GPP TS 24.501 [3]).

b) Location services messages:
- Messagesfor IcssMOLR operations (see 3GPP TS 24.080 [5]).
- Messages for Ics-LocationNotification operations (see 3GPP TS 24.080 [5]).
- Messages for |cs-EventReport operations (see 3GPP TS 24.080 [5]).
- Messages for |cs-PeriodicTriggeredinvoke operations (see 3GPP TS 24.080 [5]).
- Messages for Ics-Cancel DeferredL ocation operations (see 3GPP TS 24.080 [5]).
- Messages for |cs-M SCancel DeferredLocation operations (see 3GPP TS 24.080 [5]).
- Messages for Ics-LocationPrivacy Setting operations (see 3GPP TS 24.080 [5]).
- Messages for lcs-PruAssociation operations (see 3GPP TS 24.080 [5]).
- Messages for Ics-PruDisassociation operations (see 3GPP TS 24.080 [5]).
- Messagesfor [cs-SLMOLR operations (see 3GPP TS 24.080 [5]).
- Messagesfor lcs-SL-MTLR operations (see 3GPP TS 24.080 [5]).

- Routing information associated with the LMF is transported as the Additional information IE in UL NAS
TRANSPORT message or DL NAS TRANSPORT message or CONTROL PLANE SERVICE REQUEST
message (see clause 5.2.2.6.1) for Location services messages that are transported between the UE and the
LMF (see 3GPP TS 24.501 [3]).

c) RSPP transport messages:
- Messages for lcssULRSPPTransport operations (see 3GPP TS 24.080 [5]).
- Messages for Ics-DLRSPPTransport operations (see 3GPP TS 24.080 [5]).

The Routing information transported as the Additional information |IE can be Routing identifier in the current
specification, which includes immediate routing identifier and deferred routing identifier. The immediate routing
identifier transported as the Additional information |E isthe LCS correlation identifier, which is allocated by the AMF
and can be used in the UL NAS TRANSPORT message or DL NAS TRANSPORT message (see clause 5.2 and
clause 5.3). The deferred routing identifier transported as the Additional information |1E can be used in the UL NAS
TRANSPORT and CONTROL PLANE SERVICE REQUEST message for the AMF routing the LCS messages to the
particular LMF (see clause 5.2.2).

The messages for |cs-PeriodicTriggeredi nvoke operations can be used to enable the location events reporting over user
plane connection, and the messages for |cs-EventReport operations can be used for the cumulative event report, as
described in clause 6.16.1 of 3GPP TS 23.273 [2]. The location events reporting over user plane connection is defined
in3GPP TS 24.572[9]).
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4.2 LCS Support capabilities

4.2.1 UE support of LCS

The UE announces to the network its ability to support LCS notification mechanism or L PP messages or both, using the
5GMM capability |E defined in 3GPP TS 24.501 [3].

The UE supporting LCS notification mechanism and L PP messages may support PRU (defined in 3GPP TS 38.305 [7]).
The UE's ability to support PRU is stored in the UDM (see 3GPP TS 23.273 [2]) without any indication in 5GMM
capability | E defined in 3GPP TS 24.501 [3].

A UE accessing 5G network via satellite NG-RAN shall not operate as a PRU.

4.2.2 Network support of LCS

The network announces to the UE its ability to support LCS in 5GC using the 5GS network feature support |E defined
in 3GPP TS 24.501 [3]. The information is taken into account by the UE, in addition to UE's LCS capabilities, for the
UE to determine whether to initiate MO-LR procedure in NG-RAN as specified in 3GPP TS 23.273 [ 3], clause 6.2.

NOTE: An SNPN can provide Location Services except for the cases of interworking with EPC, and roaming,
which are not supported in an SNPN.

5 Support of LCS signalling

5.1 General

This clause defines the NG-RAN L CS operations (clause 5.2) and the format and coding of the messages (clause 5.3).

The messages defined in this clause can be transported in the UL NAS TRANSPORT message or DL NAS
TRANSPORT message defined in 3GPP TS 24.501 [3].

5.2 LCS operations

5.2.1 Network initiated location services operations

5.21.1 Supplementary Services Location Notification

521.1.1 General

The supplementary services Location Notification operation enables the AMF to trigger the end-user notification
verification process on the UE using NAS signalling. The supplementary services messages are transported using the
DL NAS TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. UE
Location Privacy Indication information may be included in Location Notification Return Result to indicate whether
subsequent LCS requests or ranging and sidelink positioning requests will be allowed or disallowed by the UE.
Figure 5.2.1.1.1.1 illustrates an example of the NAS signalling transport applicable to a 5GC-MT-LR procedure for
immediate or deferred location or to an SL-MT-LR procedure for immediate or deferred location.
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UE AMF

When a5GC-MT-LR location Procedure or a SL-MT-LR location procedure is
initiated at the AMF, if the LCS natification/verification isrequired and is
supported by the UE, the AMF sets the Payload container type to “Location
services message container”, and includes |cs-LocationNotification invoke in the

Payload container in the DL NAS Transport message.

DL NAS Transport

(Payload container, (REGISTER (Facility (Ics-LocationNotification invoke))))

After user natification and verification, the UE sets the Payload container type to
“Location services message container”, and includes an Ics-LocationNotification

return result in the Payload container in the UL NAS Transport message.

UL NAS Transport I
(Payload container (RELEASE COMPLETE (Facility (Ics-LocationNotification return result))))

Figure 5.2.1.1.1.1: NAS signalling transport for Supplementary Services Location Notification

NOTE: Theoptional Additional information |E of the DL NAS TRANSPORT message or UL NAS
TRANSPORT message is not included when the LCS Location Notification signalling is transported in
the Payload container.

5.21.1.2 Normal operation

The network invokes a location notification procedure by sending a REGISTER message containing an Ics-
L ocationNotification invoke component to the UE as defined in 3GPP TS 24.080 [5]. This may be sent either to request
verification for a5GC-MT-LR or to notify the UE about an aready authorized 5GC-MT-LR.

In case of privacy verification for LCS or ranging and sidelink positioning, the UE shall respond to the request by
sending a RELEASE COMPLETE message containing the user's response and optionally UE Location Privacy
Indication information in alcs-LocationNotification return result component (see figure 5.2.1.1.2.1). If rangingSIExt is
included, the privacy verification is for ranging and sidelink positioning and the corresponding verification result for
ranging and sidelink positioning isincluded in UE Location Privacy Indication information.

During the supplementary services Location Notification operation, the network shall run the timer T(LCSN) defined in
3GPP TS 24.080 [5]. Thistimer is started when the operation is sent, and stopped when aresponse is received from the
UE. If the timer T(LCSN) expiresin the network before any response from the UE (e.g. due to no response from the
user), the network shall interpret this by applying the default treatment defined in 3GPP TS 23.273 [2] (i.e. disallow
location if barred by subscription or allow location if allowed by subscription). The network may also terminate the
dialogue by sending a RELEASE COMPLETE message.

In the case of location notification, the UE shall terminate the dialogue immediately by sending a RELEASE
COMPLETE message containing a lcs-LocationNotification return result.
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If the UE is unable to process the request received from the network, it shall return an error indication by sending a
RELEASE COMPLETE message containing a return error component. Error values are specified in
3GPP TS 24.080[5].
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UE Network
REGISTER
<
Facility (Invoke =lcs-LocationNotification (notificationType, locationType, IcsClientExternal I D, IcsClientName,
IcsRequestor D, IcsCodeword, IcsServiceTypeld, deferredL ocationExt, rangingSIExt))

RELEASE COMPLETE

>
Facility (Return result = Ics-LocationNotification (verificationResponse, locationPrivacyl ndication, validTimePeriod))

RELEASE COMPLETE
________________________________________________ >
Fecility (Return error (Error))

RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke _problem))

RELEASE COMPLETE

Figure 5.2.1.1.2.1: Location Notification

5.2.1.2 Positioning Information Transport

The AMF sends an L PP message and a Routing identifier which isthe associated LCS correlation identifier in the DL
NAS TRANSPORT message (refer to 3GPP TS 24.501 [3] and 3GPP TS 23.273 [2] clause 6.11.1) to a UE, or aUE
operating as PRU, or both. Figure 5.2.1.2.1 illustrates an example of the NAS signalling transport for downlink LPP
messages.
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AMF LMF

NASsignding for 5GC-MO-LR, 5GC-MT-LR, or 5GC-NI-LR session initiation
may have occurred.

Case A: The AMF invokes an NImf_L ocation_Determinel ocation service
operation towards the LMF to request an immediate UE location, initiation of a
deferred location, transfer of assi stance data to the UE or verify a UE geographical
areafor satellite NG-RAN. The AMF aso assigns and includes a LCS corré ation
identifier as described in 3GPP TS 23.273 clause 6.11.1 [2].

Case B: The AMF invokes an Namf_Communication N1M essageNotify service
operation towards the LMF to transfer a supplementary services event report
message to the LMF for periodic or triggered location of the UE as described in

clause 6.3.1 of 3GPP TS 23.273 [2].

The LMF decides to exchange information with the UE using L PP messages and
invokes an Namf_Communication N1IN2MessageTransfer service operation
towards the AMF to request the transfer of an LPP message. For Case A, the LMF
includesthe LCS correlation identifier received from the AMF. For Case B, the

LMF assigns and includes a LCS correlaion identifier that identifiesthe LMF.

The AMF sets the Payload container type to "L PP message container” and
forwards the L PP message in the Payload container in the DL NAS Transport

The AMF includes the LCS corrd ation identifier received from the LMF in the
Additional Information IE of the DL NAS Transport message .

message.

DL NAS Transport
«(Payload container (LPP message), Additional Information—
(LCS caorrelation identifier))

Figure 5.2.1.2.1: NAS signalling transport for downlink LPP messages

NOTE 1: If ascheduled location timeis received in the LPP message, the UE in 5GMM-IDLE mode can initiate a
service request procedure shortly before the scheduled location time.

NOTE 2: If the LMF determines that simultaneous measurements for UE and PRU(S) are needed, the LMF may
send the time window(s) rather than the scheduled location time in the L PP messages to the UE, PRU(S)
and NG-RAN. Definition of the time window and the associated configuration parameters are specified in

TS37.355 [4] and TS 38.455 [11].

5.2.1.3 Supplementary Services Periodic or Triggered Location

5.2.1.3.1 General

The supplementary services LCS PeriodicTriggered Invoke operation enables the LMF to initiate periodic or triggered
location event reporting by atarget UE as described in clause 6.3.1 of 3GPP TS 23.273[2]. lcs-
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PeriodicTriggeredlnvoke invoke component is transferred to the target UE viathe serving AMF inaDL NAS
TRANSPORT message. A response from the target UE is similarly returned to the LMF viathe serving AMF and is
transferred to the AMF in an UL NAS TRANSPORT message. If the Ics-PeriodicTriggeredl nvoke invoke component in
the Payload container |E of aDL NAS TRANSPORT message includes the deferred routing identifier, the UE shall
include the deferred routing identifier in the Additional information IE of an UL NAS TRANSPORT message during
the subsequent procedures as specified in clause 5.2.2.

Figure 5.2.1.3.1.1 illustrates an example of the NAS signalling transport for initiation of periodic or triggered location.
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UE AMF LMF

The AMF invokes an NImf Location DetermineLocation service operation towards the
LMEF to request deferred location for periodic or triggered location. The AMF also assigns
and includes a LCS correlation identifier as described in clause 6.3.1 of 3GPP TS 23.273
[2].

The LMF invokes an Namf Communication N1N2MessageTransfer service operation
towards the AMF to request the transfer of lcs-PeriodicTriggeredInvoke invoke and

includes the LCS correlation identifier received from the AMF.

The AMF sets the Payload container type to “Location services message
container” and includes lcs-PeriodicTriggeredInvoke invoke in the Payload
container in a DL. NAS Transport message. The AMF includes the LCS

correlation identifier in the Additional information IE.

DL NAS Transport
~d(Payload container (Ics-PeriodicTriggeredinvoke invoke),—
Additional information (LCS correlation identifier))

The UE determines whether the periodic or triggered location can
be supported and returns Ics-PeriodicTriggeredInvoke return result
if the location can be supported or return error message if the
location cannot be supported. The supplementary services message
is included in the Payload container of an UL NAS Transport
message, The Payload container type is set to “Location services
message container” and the received LCS correlation identifier is

included in the Additional information IE.

UL NAS Transport
— (Payload container (Ics-PeriodicTriggeredinvoke return m
result), Additional Information (LCS correlation identifier))

The AMF invokes an Namf Communication N1MessageNotify service operation
towards the LMF to transfer the Ics-PeriodicTriggeredInvoke return result or the return
error. The AMF identifies the LMF using the LCS correlation identifier.

Figure 5.2.1.3.1.1: NAS signalling transport for LCS PeriodicTriggered messages

NOTE: If ascheduled location timeis received in the lcs-PeriodicTriggeredinvoke invoke component, the UE in
5GMM-IDLE mode can initiate a service request procedure shortly before the scheduled location time.
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5.2.1.3.2 Normal operation

The LMF sends a REGISTER message to the UE containing |cs-PeriodicTriggeredinvoke invoke component as defined
in 3GPP TS 24.080 [5]. The REGISTER message is transported to the UE viathe serving AMF as described in
figure5.2.1.3.1.1.

If the UE can support the periodic or triggered location, the UE returns a RELEASE COMPLETE message to the LMF
containing an |cs-PeriodicTriggeredinvoke return result component. The RELEASE COMPLETE message is
transported to the LMF viathe serving AMF as described in figure 5.2.1.3.1.1.

For supporting of the location events reporting over user plane connection, as described in clause 6.16.1 of
3GPP TS 23.273[2], the LMF provides the UE with the following:

a) theendpoint address for the location reporting over user plane connection;

b) the security information for the location reporting over user plane connection;
c) the cumulative event report timer, if available; or

d) the maximum number of events reporting counter, if available.

If the UE receives the cumulative event report timer or the maximum number of events reporting counter from the
LMF, the UE shall perform the UE initiated Event Reporting procedure as defined in subclause 5.2.2.4 with including
the indication for the cumulative event report.

If the UE is unable to process or support the request received from the network, it shall return an error indication by
sending a RELEASE COMPLETE message containing a return error component or reject component. Error values are
specified in 3GPP TS 24.080 [5].

During the supplementary services periodic or triggered location operation, the network shall run atimer T. Thistimer
is started when the operation is sent, and stopped when aresponse is received from the UE. If thistimer expiresthe
network shall assume that the operation has failed, and may terminate the dialogue by sending a RELEASE
COMPLETE message.

Figure5.2.1.3.2.1 illustrates the signalling for normal operation between the UE and the network.
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UE Networ k
REGISTER
<
Facility (Invoke = Ics-PeriodicTriggeredinvoke (referenceNumber, qoS, mapped-Qos, reportingPLMNList,
periodicL ocation, areaEventReporting, eventReportAllowedArea, motionEventReporting, referenceNumberExt, h-
gmlc-callBackUri, supportedGA DShapes, deferredRoutingl dentifier, reportingAccessTypes,
multi plePositioningProtocol PDUs, control Plane-CloT-5GS-Optimisation, scheduledLocTime, userPlaneReportAFAddr,
cumulativeReportCriteria, h-gmlc-address, reportinglnd))

RELEASE COMPLETE
Facility (Return result =lcs-PeriodicTriggeredinvoke) ”
RELEASE COMPLETE
""""""""" Pty (Retumerror Errony)
RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2.1.3.2.1: Periodic or Triggered Location Invocation

NOTE 1: The mappedLcs-QoSis obtained by the UE in 5GS and used for location service continuity from 5GS to
EPS for periodic or triggered location event reporting.

NOTE 2: If h-gmlc-address as defined in 3GPP TS 24.080 [5] is received in the |cs-PeriodicTriggeredinvoke
invoke component, it is used for a EPC-(H)GLMC during the procedure of location service continuity
between EPS and 5GS.

NOTE 3: If reportinglndication as defined in 3GPP TS 24.080 [5] is received in the Ics-PeriodicTriggeredinvoke
invoke component, the reportingl ndication is used for determining whether the Event Reporting
procedure is triggered when the UE isinside or outside the eventReportAllowedArea.

5214 Supplementary Services Cancel Deferred Location

5.2.14.1 General

The supplementary services Cancel Deferred Location operation enables the AMF to cancel ongoing periodic or
triggered location in atarget UE using NAS signalling as described in 3GPP TS 23.273 [2] clause 6.3.3. Thelcs
Cancel DeferredL ocation invoke component, |cs-Cancel DeferredL ocation return result component, related return error
component and related reject component are transported using the DL NAS TRANSPORT message and the UL NAS
TRANSPORT message defined in 3GPP TS 24.501 [3]. Figure 5.2.1.4.1-1 illustrates an example of the NAS signalling
transport.
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UE AMF

The AMF receivesa request from a GML C to cancel ongoing periodic or
triggered location in the UE. The request includesthe (H)GMLC contact address
and the LDR reference number. Oncethe UE isin CM CONNECTED state (see

3GPPTS23.273 clause 6.3.3), the AMF sends aDL NAS TRANSPORT

message to the UE. The Payload container type indicates “Location services
message container”. The Payload container includes Ics-Cancel DeferredL ocation

invoke.

DL NAS TRANSPORT
(Payload container, (REGISTER (Facility (Ics-CancelDeferredLocation invoke))))

The UE cancels the periodic or triggered location if still ongoing. For successful
cancelation, the UE returns L CS-Cancel DeferredL ocation return result. For
unsuccessful cancelaion, the UE returns areturn error.

TheUE sendsaUL NAS TRANSPORT message to the AMF and includesthe
supplementary services message in the Payload container. The Payload contai ner
type isset to “Location services message container”.

UL NAS TRANSPORT
(Payload container (RELEASE COMPLETE (Facility (Ics-CancelDeferredLocation return result))))

Figure 5.2.1.4.1.1: NAS signalling transport for Cancel Deferred Location

NOTE: Theoptional Additional information |E of the DL NAS TRANSPORT message or UL NAS
TRANSPORT message is not included when the Ics-Cancel DeferredL ocation invoke component, Ics-
Cancel DeferredLocation return result component, related return error component or related reject
component is transported in the Payload container.

5.2.1.4.2 Normal operation

The AMF invokes a cancel deferred location procedure by sending a REGISTER message containing an Ics-
Cancel DeferredL ocation invoke component to the UE as defined in 3GPP TS 24.080 [5].

The UE shall terminate the ongoing periodic or triggered location if this can be identified from the information in the
Ics-Cancel DeferredL ocation invoke component.

The UE shall then return a RELEASE COMPLETE message containing an |cs-Cancel DeferredL ocation return result
component (see figure 5.2.1.4.2.1).

If the UE is unable to process the request received from the network or cannot identify the ongoing periodic or triggered
location to be terminated, it shall return an error indication by sending a RELEASE COMPLETE message containing a
return error component. Error values are specified in 3GPP TS 24.080 [5].

During the supplementary services cancel deferred location operation, the network shall run atimer T. Thistimer is
started when the operation is sent, and stopped when aresponse is received from the UE. If this timer expiresthe
network shall assume that the operation has failed, and may terminate the dialogue by sending a RELEASE
COMPLETE message.
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UE Networ k
REGISTER

Facility (Invoke = Ics-Cancel DeferredL ocation (referenceNumberExt, h-gmlc-callBackUri))

RELEASE COMPLETE
Facility (Return result = Ics-Cancel DeferredL ocation) ”
RELEASE COMPLETE
""""""""" Pty (Rewmeror Eromy
RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke_problem))

RELEASE COMPLETE
Ko m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = -
Figure 5.2.1.4.2.1: Cancel Deferred Location
5.2.1.5 Network initiated PRU disassociation procedure
5.2.15.1 General

The supplementary services PRU disassociation operation enables the LMF to disassociate the associated PRU by using
NAS signalling as described in clause 6.17.2 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL
NAS TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. The LMF may
invoke this procedure prior to the event of becoming unavailable LMF (e.g., for maintenance, removal or replacement
of the LMF).

Figure5.2.1.5.1-1 illustrates an example of the NAS signaling transport for a PRU disassociation procedure.
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UE AMF LMF
When PRU disassociation procedure is initiated by the LMF, the
LMF invokes an Namf_Communication_N1N2MessageTransfer
service operation toward the AMF to transfer a supplementary
services Ics-PruDisassociation invoke to the PRU as described in
clause 6.17.2 of 3GPP TS 23.273 [2]. The LMF also includes a
LCS correlation identifier.

Upon receipt of the Namf_Communication_N1N2MessageTransfer
service operation from LMF, the AMF sets the Payload container
type to “Location services message container” and includes a Ics-
PruDisassociation invoke in the DL NAS TRANSPORT message.
The AMF also includes the received LCS correlation identifier..

DL NAS TRANSPORT
(Payload|container (Ics-PruDisassociation invoke),
Additional information (LCS correlation identifier))

The UE determines to accept the PRU
disassociation request and includes a return
result message and the LCS correlation identifier
in the payload container of the UL NAS
TRANSPORT message.

UL NAS TRANSPORT
(Payload container (Ics-PruDisassociation return result),
Additional information (LCS correlation identifier))

>

The AMF invokes an Namf_Communication_N1MessageNotify
service operation toward the LMF to transfer the Ics-
PruDisassociation return result from the UE. The AMF
identifies the LMF using the LCS correlation Identifier.

T T
Figure 5.2.1.5.1-1: NAS signalling transport for network initiated PRU disassociation procedure

5.2.1.5.2 Normal operation

The LMF invokes a PRU disassociation procedure by sending |cs-PruDisassociation invoke component to the
associated UE operating as PRU as defined in 3GPP TS 24.080 [5].

The UE operating as PRU shall terminate the PRU association with the serving PLMN if this can be identified from the
information in the |cs-PruDisassociation invoke component. The UE shall then return a RELEASE COMPLETE
message containing alcs-PruDisassociation return result component (see figure 5.2.1.5.2.1). If the UE operating as PRU
receives anew routing ID for a new serving LMF in the |cs-PruDisassociation invoke component from the LMF, the
UE operating as PRU may perform a PRU association procedure with the new serving LMF as described in
clause5.2.2.7.
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UE Network
REGISTER

Facility (Invoke = Ics-PruDisassociation(newlL mfRoutingl d, ackindication))

RELEASE COMPLETE

Facility (Return result = Ics-PruDisassociation)

Figure5.2.1.5.2.1: Network initiated PRU disassociation procedure

NOTE 1: Thefollowing |IE defined in |cs-PruDisassociation operation in 3GPP TS 24.080 [5] is used for NG-RAN
LCS:

- newLmfRoutingld

5.2.1.6 Sidelink Positioning Information Transport
The AMF sends an SLPP message and a Routing identifier which is the associated LCS correlation identifier in the DL

NAS TRANSPORT message (refer to 3GPP TS 24.501 [3], 3GPP TS 23.586 [10], 3GPP TS 23.273 [2] clause 6.20).
Figure 5.2.1.6 illustrates an example of the NAS signalling transport for downlink SL PP messages.
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UE AMF LMF

I I
NAS signaling for SL-MO-LR involving LMF procedure
(BGPP TS 23.273 [2] clause 6.20.1), 5GC-MO-LR using SL positioning
procedure (3GPP TS 23.273[2] clause 6.20.2), SL-MT-LR involving LMF
procedure (3GPP TS 23.273[2] clause 6.20.3), SL-MT-LR for periodic,
triggered location events procedure (3GPP TS 23.273 [2] clause 6.20.4), 5GC-
MT-LR using SL positioning procedure (3GPP TS 23.273 [2] clause 6.20.5) may
have occurred.
|

Case A: The AMF invokes an NImf_L ocation_Determinel ocation service
operation towards the LMF to request an immediate UE location, initiation of a
deferred location. The AMF also assigns and includes a LCS correl ation identifier
as described in 3GPP TS 23.273 clause 6.20 [2].

Case B: The AMF invokes an Namf_Communication_N1M essageNotify service
operation towards the LMF to transfer a supplementary services event report
message to the LMF for periodic or triggered location of the UE as described in
3GPP TS 23.273 Clause 6.20 [2].

The LMF decides to exchange information with the UE using SL PP messages and
invokes an Namf_Communication_N1N2MessageTransfer service operation
towards the AMF to request the transfer of an SL PP message. The LMF includes
the LCS corrdation identifier received from the AMF.

The AMF sets the Payload container type to " SL PP message container" and
forwards the SL PP message in the Payload container in the DL NAS Transport

message.

The AMF includes The LCS correlation identifier received from the LMF in the
Additional Information |E of the DL NAS Transport message .

DL NAS Transport
~4——(Payload container (SLPP message), Additional
Information (LCS correlation identifier))

Figure 5.2.1.6.1: NAS signalling transport for downlink SLPP messages

5.2.1.7 Network initiated RSPP supplementary information transport

5.2.1.7.1 General

The network initiated RSPP supplementary information transport procedure enables the LMF to transfer the RSPP
supplementary information to the target UE for capability exchange, assistance data exchange or location information
exchange as described in clause 6.20.1, clause 6.20.2, clause 6.20.3, clause 6.20.4 or clause 6.20.5 of
3GPPTS23.273[2].

The LCS message carrying the lcs-DLRSPPTransport invoke component is transferred from the LMF to the receiving
UE viathe serving AMF inaDL NAS TRANSPORT message. An acknowledgement message from the receiving UE is
returned to the LMF viathe serving AMF and is transferred to the AMF in an UL NAS TRANSPORT message.

5.2.1.7.2 Normal operation

In order to initate the network initiated RSPP supplementary information transport procedure, the LMF shall send a
REGISTER message to the UE containing the |lcs-DL RSPPTransport invoke component as defined in
3GPP TS 24.080[5].
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In the Ics-DLRSPPTransport invoke component included in the REGISTER message, the LMF shall include
rangingSLPPList |IE. In the rangingSLPPList, the LMF:

a) may include the embedded SL PP message as defined in 3GPP TS 38.355 [44] for the receiving UE;

b) shall include the embedded SL PP message(s) as defined in 3GPP TS 38.355 [44] for the related SL reference
UE(s) or the related located UE(S) with the associated application layer 1D(s);

NOTE: The SLPP message(s) sent by the LMF include the SL PP message(s) to request capability, to provide
assistance data or to request location information as defined in 3GPP TS 38.355 [44].

¢) may include the indication of network assisted sidelink positioning if LMF determines to apply UE based
sidelink positioning;
d) may include the scheduled location time; and

€) may include the relatedUEInfo | E indicating information of candidate located UE(S) when the required location
result is absol ute location.

The receiving UE shall then return a RELEASE COMPLETE message containing alcs-DLRSPPT ransport return result
component (see Figure 5.2.1.7.2-1) if the receiving UE accepts the DLRSPPTransport invoke component.

If the receiving UE does not accept the DLRSPPTransport invoke component, it shall return an error indication by
sending a RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS
24.080 [5].

During the network initiated RSPP supplementary information transport operation, the network shall run atimer T. This
timer is started when the operation is sent, and stopped when aresponse is received from the UE. If thistimer expires
the network shall assume that the operation has failed, and may terminate the dialogue by sending a RELEASE
COMPLETE message.

Figure5.2.1.7.2.1 illustrates the signalling for normal operation between the UE and the network.

ETSI



3GPP TS 24.571 version 19.2.0 Release 19 25 ETSI TS 124 571 V19.2.0 (2026-01)

UE Networ k
REGISTER
<

Facility (Invoke = lcs-DLRSPPTransport (rangingSL PPList, scheduledLocTime, ueBased, relatedUEInfo))

RELEASE COMPLETE
Facility (Return result = lcs-DLRSPPTransport ()) ”
RELEASE COMPLETE
""""""""" Fclity Reumerror Eron)
RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.1.7.2.1: Network initiated RSPP supplementary information transport procedure

NOTE 1: Only the following | Es defined in DLRSPPTransport operation in 3GPP TS 24.080 [5] are used for
ranging and sidelink positioning:

rangingSLPPL.ist

- scheduledLocTime
- ueBased

- relatedUEINnfo

NOTE 2: TherangingSLPPList |E isadded to DLRSPPTransport to allow for passing multiple SLPP messages for
the UE connecting with the LMF and/or the other related UE. 1ts ASN.1 description isgivenin

3GPP TS24.080[5].
5.2.1.8 Sidelink mobile terminating location request
5.2.1.8.1 General

The sidelink mobile terminating location request procedure enables the LMF to obtain location information as described
in clause 6.20.2, clause 6.20.3, clause 6.20.4 or clause 6.20.5 of 3GPP TS 23.273 [2].

The LCS message carrying the lcs-SLMTLR invoke component is transferred from the LMF to the target UE viathe
serving AMFinaDL NAS TRANSPORT message. A response from the target UE is returned to the LMF viathe
serving AMF and istransferred to the AMF in an UL NAS TRANSPORT message.

5.2.1.8.2 Normal operation

In order to initate the sidelink mobile terminating location request procedure, the LMF shall send a REGISTER
message to the UE containing the lcs-SLMTLR invoke component as defined in 3GPP TS 24.080 [5] as described in
clause 6.20.2, clause 6.20.3, clause 6.20.4 or clause 6.20.5 of 3GPP TS 23.273[2]. Inthelcs-SLMTLR invoke
component, the LMF:

- shal include the relatedUEInfo | E indicating information of candidate located UE(s) when the required location
result is absolute location or indicating information of candidate SL reference UE(s) when the required location
result isrelative location;
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shall include the locatedUEsel ect | E indicating whether the target UE or the LMF isto select the located UE(S)
when the required location result is absolute location; and

may include the coordinatel D |E indicating local coordinate(s) when the required location result is absolute
location. The coordinatel D |E is used to determine the target UE location in local coordinates.

When the lcs-SLMTLR invoke component is applied for periodic-triggered location events as described in clause 6.20.4
of 3GPP TS 23.273 [2], the LMF additionally:

shall include the requestedRangingResult | E indicating information of the requested location results (e.g.
absolute locations, relative locations, distances, directions, velocities and relative vel ocities) for the target UE;

shall include the h-gmlc-address | E indicating the address for the (HYGMLC;
shall include the referenceNumber | E indicating the LDR reference number;

shall include periodicLocation | E, areaEventReporting | E, or motionEventReporting | E indicating the reporting
criteria;

shall include the deferredRoutingldentifier |E indicating identification of anew LMF, if any,whichisto serve
the UE; and

may include the Ics-QoS | E indicating the QoS for the requested location results.

If the UE accepts the Ics-SLMTLR invoke component, the UE shall send a RELEASE COMPLETE message to the
LMF containing the Ics-SLMTLR return result component. In the Ics-SLMTLR return result component, the UE:

shall include the relatedUEInfo |E containing information of the related UEs for the ranging and sidelink
positioning discovered by the UE, if the lcssSLMTLR invoke component includes the locatedUEselect |E
indicating that the LMF isto select the located UE(S);

shall include the relatedUEInfo |E containing information of the related UEs for the ranging and sidelink
positioning selected by the UE, if the lcs-SLMTLR invoke component includes the locatedUEselect |1E
indicating that target UE isto select the located UE(s); and

may include the rangingSLPPList | E containing the embedded SL PP message providing sidelink positioning
capabilities of the related UEs as defined in 3GPP TS 38.355 [44].

If the UE is unable to process or support the request received from the network, the UE shall send aRELEASE
COMPLETE message containing a return error component or reject component. Error values are specified in
3GPPTS24.080[5].

During the sidelink maobile terminating location request operation, the network shall run atimer T. Thistimer is started
when the operation is sent, and stopped when aresponse is received from the UE. If thistimer expires the network shall
assume that the operation has failed, and may terminate the dialogue by sending a RELEASE COMPLETE message.

Figure 5.2.1.8.2.1 illustrates the signalling for normal operation between the UE and the network.
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UE

<

Networ k
REGISTER

Facility (Invoke =1cs-SLMTLR (dmtlr-Type, supportedGA D Shapes, relatedUEInfo, locatedUEsel ect, coordinatel D,

Ics-QoS, requestedRangingResult, referenceNumber, h-gmlc-address, periodicL ocation, areaEventReporting,

motionEventReporting, deferredRoutingl dentifier))

RELEASE COMPLETE
Facility (Return result = lcs-SLMTLR(relatedUEInfo, rangingSLPPL.ist)) ”
RELEASE COMPLETE
""""""""" Pty (Rewmermor Eromy
RELEASE COMPLETE
________________________________________________ >

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2.1.8.2.1: Sidelink mobile terminating location request procedure

NOTE 1: Only the following IEs defined in lcssSLMTLR operation in 3GPP TS 24.080 [5] are used for ranging
and sidelink positioning:

simtlr-Type
supportedGAD Shapes
relatedUEInfo
locatedUESel ect
coordinatel D
rangingSLPPList
lcs-QoS
reguestedRangingResult
referenceNumber
h-gmlc-address
periodicLocation
areaEventReporting
motionEventReporting

deferredRoutingl dentifier

NOTE 2: TherangingSLPPList |IE is added to the lcssSLMTLR return result component to allow for passing
multiple UE positioning information SL PP messages (e.g. UE capabilities) to the LMF. Its ASN.1
description is given in 3GPP TS 24.080 [5].
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5.2.2 Mobile initiated location services operations

5.2.2.1 Mobile Originated Location Request(MO-LR)

52211 General

The supplementary services MO-LR operation enables the UE to launch MO positioning session or request location
assistance data using NAS signaling. The NAS signaling are transported using the DL NAS TRANSPORT message and
the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. Figure 5.2.2.1.1-1 illustrates an example of the
NAS signaling transport for an MO-LR session.

UE AMF
|

When a MO-LR location session is initiated at UE,
the UE sets the Payload container type to “Location
services message container” and includes an Ics--
MOLR invoke in Payload container in the UL NAS
TRANSPORT message.

UL NAS TRANSPORT _
(Payload container (REGISTER (Facility(lcs-MOLR invoke)))) i

If AMF decides to request positioning from LMF, the AMF
invokes the NImf_Location_DetermineLocation Request
service operation towards LMF.

Upon receipt of the NImf_Location_DetermineLocation
Response service operation from LMF, the AMF sets the
Payload container type to “Location services message
container” and includes a MO-LR return result in Payload
container in the DL NAS TRANSPORT.

DL NAS TRANSPORT
(Payload container (FACILITY(Facility (Ics-MOLR return result))))

Figure 5.2.2.1.1-1: NAS signaling transport for MO-LR

NOTE: Theoptional Additional information |E of the UL NAS TRANSPORT message or DL NAS
TRANSPORT message is not included when the IcssMOLR invoke component, lcs-MOLR return result
component, related return error component or related reject component is transported in the Payload
container.

5.2.2.1.2 Normal operation

The UE invokes an MO-LR by sending a REGISTER message to the network containing an lcssMOLR invoke
component. SS Version Indicator value 1 or above shall be used.

The receiving network entity shall initiate the handling of location request in the network. The network shall pass the
result of the location procedure to the UE by sending a FACILITY message to the UE containing an lcssMOLR return
result component. When location estimate is kept in the network entity and this information satisfies the requested
accuracy and the requested maximum age of location, then the network may reuse this information and the positioning
measurement procedure may be skipped.
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The network shall pass the result of the location procedure to the UE only if the location estimate is given in aformat
that the UE supports, asindicated by either the presence (and content) or the absence of the parameter
supportedGAD Shapes, which may be sent by the UE in the IcssMOLR invoke component.

The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location
request (seefigure 5.2.2.1.1-1). The UE may also initiate another location request operation by sending a FACILITY
message to the network containing an lcs-MOLR invoke component (see figure 5.2.2.1.1-2). After the last location
request operation the UE shall terminate the dialogue by sending a RELEASE COMPLETE message.

If the network is unable to successfully fulfil the request received from the UE (e.g. to provide alocation estimate or
location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing
areturn error component. Error values are specified in 3GPP TS 24.080 [5]. If the network is unable to provide a
location estimate due to lack of support in the UE for the type of shape of the location estimate, then it shall use the
error Facility Not Supported.

If the network has returned aresult to the UE ina FACILITY message but, after some PLMN administered time period
has elapsed, has not received either a new location request operation in a FACILITY message or a RELEASE
COMPLETE message from the UE, the network may clear the transaction by sending a RELEASE COMPLETE

message.

During the MO-LR operation the UE shall run atimer T(LCSL). Thistimer is started when the operation is sent, and
stopped when a response is received from the network. If this timer expires the UE shall assume that the operation has
failed, and may terminate the dialogue by sending a RELEASE COMPLETE message, and shall inform the user of the
failure.
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UE Network
REGISTER
>
Facility (Invoke = cssMOLR (molr-Type, Ics-QoS, IcsClientExternallD, mlc-Number, gpsAssistanceData,
supportedGAD Shapes, IcsServiceTypel D, ageOfL ocationl nfo, locationType, pseudonymindicator, h-gmlc-address,
locationEstimate, velocityEstimate, referenceNumber, periodicL DRInfo, locationUpdateRequest, sequenceNumber,
terminationCause, mo-IrShortCircuit, ganssAssistanceData, multiplePositioningProtocol PDUs, locationinfo,
scheduledLocTime))

FACILITY
<

Facility (Return result = lcssMOLR (locationEstimate, velocityEstimate, add-L ocationEstimate, decipheringKeys,
referenceNumber, h-gmlc-address, mo-IrShortCircuit, reportingPLMNList, timestampOfL ocationEstimate))

RELEASE COMPLETE
Ko m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = -
Fecility (Return error (Error))
RELEASE COMPLETE
Ko m o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ==

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2.2.1.2-1: Single mobile originated location request
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UE Network
REGISTER
>
Fecility (Invoke = lcssMOLR (molr-Type, lcs-QoS, IcsClientExternal| D, mlc-Number, gpsAssistanceData,
supportedGAD Shapes, |csServiceTypel D, ageOfLocationl nfo, locationType, pseudonymindicator, h-gmlc-address,
locationEstimate, velocityEstimate, referenceNumber, periodicL DRInfo, locationUpdateRequest, sequenceNumber,
terminationCause, mo-IrShortCircuit, ganssAssistanceData, multiplePositioningProtocol PDUSs, locationinfo,
scheduledLocTime))

FACILITY

<
(Return result = lcssMOLR (locationEstimate, vel ocityEstimate, add-L ocationEstimate, decipheringKeys,
referenceNumber, h-gmlc-address, mo-IrShortCircuit, reportingPLMNLit, timestampOfL ocationEstimate))

RELEASE COMPLETE
Ko m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -
Facility (Return error (Error))
RELEASE COMPLETE
Ko m m mm e e e e e e e e e e e e e e e e e mm e e e e e e e e e e e e e e e e e - =

Facility (Reject (Invoke problem))

FACILITY

Facility (Invoke = lcssMOLR (molr-Type, Ics-QoS, IcsClientExternall D, mlc-Number, gpsAssistanceData,
supportedGAD Shapes, |csServiceTypel D, ageOfLocationlnfo, locationType, pseudonymindicator, h-gmlc-address,
locationEstimate, velocityEstimate, referenceNumber, periodicL DRInfo, locationUpdateRequest, sequenceNumber,

terminationCause, mo-IrShortCircuit, ganssAssistanceData, multiplePositioningProtocol PDUS, locationinfo))

FACILITY

<
(Return result = lcs-MOLR (locationEstimate, vel ocityEstimate, add-L ocationEstimate, decipheringKeys,

referenceNumber, h-gmlc-address, mo-IrShortCircuit, reportingPLMNList, timestampOfL ocationEstimate))

RELEASE COMPLETE
Ko m m = e e e e e = e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = = =
Facility (Return error (Error))
RELEASE COMPLETE
Ko m o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ==

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.2.1.2-2: Multiple mobile originated location requests

NOTE 1: Only the following IEs defined in lcssMOLR operation in 3GPP TS 24.080 [5] are used for NG-RAN
LCS:

- molr-Type

lcs-QoS

- lcsServiceTypelD

- ageOfLocationlnfo
- locationType

- mlc-Number
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- lcsClientExternalID

- pseudonymlndicator

- supportedGAD Shapes

- multiplePositioningProtocol PDUs
- locationEstimate

- add-LocationEstimate

- h-gmlc-address

- decipheringKeys

- scheduledLocTime

- velocityEstimate

NOTE 2: The multiplePositioningProtocolPDUs | E is added to the lcs-MOLR invoke component to allow for
passing multiple UE positioning information LPP messages (e.g. UE location measurements or UE
capabilities) to the LMF for NG-RAN LCS. I1ts ASN.1 description is given in 3GPP TS 24.080 [5], where
the maximum number of LPP messagesis specified. There is one or more types of multiple LPP
messages can be encapsulated in one multiplePositioningProtocol PDUs | E.

5222 UE initiated Cancel Deferred Location

5.2221 General

The supplementary services M SCancel DeferredL ocation operation enables the UE to cancel ongoing periodic or
triggered location in atarget LMF using NAS signalling as described in 3GPP TS 23.273 clause 6.3.2 [2]. The lcs

M SCancel DeferredL ocation invoke component, |cs-M SCancel DeferredL ocation return result component, related return
error component and related reject component are transported using the UL NAS TRANSPORT message and the DL
NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. The deferred routing identifier in the Additional
information | E of the UL NAS TRANSPORT message for the cancellation of periodic or triggered location event
reporting can bean LMF ID.
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S

If cancelling a deferred 5GC-MT-LR procedure for
periodic, triggered location events is initiated at UE,
the UE sets the Payload container type to “Location
services message container” and includes the Ics-
MSCancelDeferredLocation invoke in Payload
container in the UL NAS TRANSPORT message sent
to the LMF. The UE also include the deferred routing
identifier in the Additional information IE.

UL NAS TRANSPORT
(Payload container (Ics-MSCancelDeferredLocation invoke), Additional information
(deferred routing identifier)))

»
»

AMF determines the LMF from the Routing Identifier
received in the Additional information IE of UL NAS
TRANSPORT message, and forwards the Ics-
MSCancelDeferredLocation invoke via triggering
Namf_Communication_N1MessageNotify service operation
towards the LMF. The AMF also includes the LCS
correlation identifier set to the deferred routing identifier.

Upon receipt of the Ics-MSCancelDeferredLocation invoke from AMF, the
LMF triggers to cancel the periodic or triggered location if it is still ongoing.
For successful cancellation, the LMF returns a Ics-
MSCancelDeferredLocation return result. For unsuccessful cancellation,
the LMF returns a return error. The LMF triggers an
Namf_Communication_N1N2MessageTransfer service operation towards
the AMF to request the transfer of the Ics-MSCancelDeferredLocation
Invoke. The LMF also includes the LCS correlation identifier identifying the
LMF.

Upon receipt of the LCS message from LMF, the AMF sets
the Payload container type to “Location services message
container” and includes the Ics-MSCancelDeferredLocation
return result in Payload container in the DL NAS
TRANSPORT. The AMF also includes the LCS correlation
identifier in the Additional information IE.

DL NAS TRANSPORT
(Payload container (Ics-MSCancelDeferredLocation return result),
Additional information (LCS correlation identifier))

Figure 5.2.2.2.1-1: NAS signalling transport for UE initiated Cancel Deferred Location

5.2.2.2.2 Normal operation

The UE invokes a cancel deferred location procedure by sending a REGISTER message containing an Ics-
M SCancel DeferredL ocation invoke component to the LMF as defined in 3GPP TS 24.080 [5].

The LMF shall terminate the ongoing periodic or triggered location if this can be identified from the information in the
Ics-M SCancel DeferredL ocation invoke component.

The LMF shall then return a RELEASE COMPLETE message containing an |cs-M SCancel DeferredL ocation return
result component (see Figure 5.2.2.2.2-1).

NOTE: If the UE has requested the cancellation of the deferred location procedure for the location events
reporting over user plane connection and the UE receives the acknowledgment of the cancellation from
the LMF, the UE releases the user plane connection to the LCS Client or AF if the release has not been
yet initiated.

If the LMF isunable to process the request received from the UE or can not identify the ongoing periodic or triggered
location to be terminated, it shall return an error indication by sending a RELEASE COMPLETE message containing a
return error component. Error values are specified in 3GPP TS 24.080 [5].
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During the UE initiated cancel deferred location operation, the UE shall run atimer T. Thistimer is started when the
operation is sent, and stopped when aresponse is received from the network. If this timer expires the UE shall assume

that the operation has failed, The UE may terminate the dialogue by sending a RELEASE COMPLETE message, and
informs the user of the failure.
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UE Networ k

REGISTER
>

Facility (Invoke = Ics-M SCancel DeferredL ocation (referenceNumberExt, h-gmlc-callBackUri))

RELEASE COMPLETE
) Facility (Return result = Ics-M SCancel DeferredL ocation)
RELEASE COMPLETE
oo Feclity (Rewrn error (Erro)
RELEASE COMPLETE
o o e e e e e e e e e e e

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.2.2.2-1: Cancel Deferred Location

NOTE: Only the following | Es defined in Ics-M SCancel DeferredLocation operation in 3GPP TS 24.080 [5] are
used for NG-RAN LCS:

- referenceNumberExt

- h-gmlc-callBackUri

5.2.2.3 UE initiated Positioning Information Transport

The UE sends L PP message and the associated Routing identifier in the UL NAS TRANSPORT message (refer to
3GPP TS 24.501 [3] and 3GPP TS 23.273 [2] clause 6.11.1). Figure 5.2.2.3-1 illustrates an example of the NAS
signalling transport for uplink L PP messages.
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NAS signaling for 5GC-MO-LR, 5GC-MT-LR, Periodic and triggered 5GC-
MT-LR or 5GC-NI-LR session initiation may have occurred.

UE received L PP messages encapsulated in the DL NAS TRANSPORT message.

UE decidesto respond to the DL NAS TRANSPORT message that
carries the L PP messages from LMF. The UE sets the Payload container
type to "L PP message container" and forwards the LPP message in the
Payload container in the UL NAS TRANSPORT message. UE aso
includesin Additiona information
the Routing identifier received in the DL NAS TRANSPORT message
that carries the L PP messages from LMF.

UL NAS TRANSPORT
(Payload container(LPP message), Additional——»
information(Routing identifier)

The AMF determines the LMF and, except in the case of aPeriodic or Triggered
5GC-MT-LR (see 3GPP TS 23.273 [2]), the appropriate positioning session from
the Routing identifier received in the Additional information |E of the UL NAS
TRANSPORT message, and forwards the L PP messages via triggering
Namf_Communication_N1MessageNotify service operation to the LMF. The
AMF aso includes the Payload container type and the LCS correlation identifier
set to the Routing identifier in Additional information IE in UL NAS
TRANSPORT message.

Figure 5.2.2.3-1: NAS signalling transport for uplink LPP messages

5.2.2.4 UE initiated Event Reporting Procedure

52241 General

The supplementary services EventReport operation enables the UE to report the periodic or triggered location event
invoked by the LMF via LCS PeriodicTriggered Invoke operation as described in clause 6.3.1 of 3GPP TS 23.273 [2] or
vialcs-SLMTLR invoke operation for periodic, triggered location events as described in clause 6.20.4 of

3GPP TS 23.273 [2] when some certain events are detected in the UE. The UE sends Ics-EventReport invoke
component when the UE isinside or outside the eventReportAllowedArea based on the reportinglndication if received
in Ics-PeriodicTriggeredinvoke invoke component as described in clause 5.2.1.3. The lcs-EventReport invoke
component istransferred to the LMF viathe serving AMF in an UL NAS TRANSPORT message defined in

3GPP TS 24.501 [3]. A response from the LMF may be returned to the UE via the serving AMF and be transferred to
the UE inaDL NAS TRANSPORT message. The deferred routing identifier in the Additional information IE of the UL
NAS TRANSPORT for reporting the periodic or triggered location event can be an LMF ID. If the serving LMF is
changed, the deferred routing identifier may be included in the |cs-EventReport return result component (refer to

clause 6.3.1 of 3GPP TS 23.273[2)]).

The |lcs-EventReport invoke component enables the UE to send the cumulative event report over control plane for the
periodic or triggered location event with user plane connection invoked by the LMF as described in clause 6.16.1 of
3GPP TS 23.273[2]. If the cumulative event report timer is expired or the maximum number of events reporting
counter is reached, based on the received value from the LMF, the UE sets the eventType to active status of location
reporting over user plane connection and includes the number of location reporting over user plane connection for the
cumulative event report in the |cs-EventReport invoke component as defined in 3GPP TS 24.080 [5].

Figure 5.2.2.4.1-1 illustrates an example of the NAS signalling transport for EventReport messages,
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UE AMF LMF

\ \ \
UE received a supplementary services LCS Periodic-Triggered Invoke Request message or LCS-SLMTLR invoke request
for periodic-triggered location events in the DL. NAS TRANSPORT message and activated Periodic-Triggered location
events by returning lcs-PeriodicTriggeredInvoke return result in the UL NAS TRANSPORT message.

The UE monitors for occurrence of the Periodic-Triggered location
event and checks the EventReportAllowedArea and
reportingIndication if received. The UE initiates the Periodic-
Triggered location event report via the UL NAS TRANSPORT
message that carries Ics-EventReport invoke to LMF. The UE sets
the Payload container type to  “Location services message
container” and forwards the Ics-EventReport invoke in the Payload
container in the UL NAS TRANSPORT message. The UE also
includes in Additional information E the deferred routing identifier.

UL NAS TRANSPORT
——(Payload container(lcs-EventReport invoke), Additional—»
information(deferred routing identifier)

The AMF determines the LMF from the Deferred Routing Identifier received in
the Additional information IE of the UL NAS TRANSPORT message, and
forwards the LPP messages via triggering
Namf Communication N1MessageNotify service operation to the LMF. The
AMEF also includes the Payload container type and the LCS correlation identifier
set to the Deferred Routing Identifier.

Upon receipt of the lcs-EventReport invoke from AMF, if the
LMF can handle the event report, it returns a lcs-EventReport
return result to the UE via triggering an
Namf Communication NIN2MessageTransfer service operation
to the serving AMF. The LMF also assigns and includes a LCS
correlation identifier identifying the LMF.

Upon receipt of the LCS message from LMF, the AMF sets the Payload container type
to “Location services message container” and includes the lcs-EventReport return
result in Payload container in the DL NAS TRANSPORT. The AMF also includes the
LCS correlation identifier in the Additional information IE.

DL NAS TRANSPORT
I (Payload container(EventReport Acknowledgement
message), Additional information(LCS correlation identifier))

Figure 5.2.2.4.1-1: NAS signalling transport for EventReport messages

5.2.24.2 Normal operation

The UE invokes an EventReport procedure by sending a REGISTER message containing an |cs-EventReport invoke
component to the LMF as defined in 3GPP TS 24.080 [5].

If the LMF can handle this event report, the LMF shall return a RELEASE COMPLETE message containing an Ics-
EventReport return result component (see Figure 5.2.2.4.2-1).

If the LMF is unable to process the request received from the UE or cannot identify the ongoing periodic or triggered
location to be terminated, it shall return an error indication by sending a RELEASE COMPLETE message containing a
return error component. Error values are specified in 3GPP TS 24.080 [5].

During the UE initiated event reporting procedure operation, the UE shall run atimer T. Thistimer is started when the
operation is sent, and stopped when aresponse is received from the network. If thistimer expires the UE shall assume
that the operation has failed. The UE may terminate the dialogue by sending a RELEASE COMPLETE message, and
informs the user of the failure.
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UE Network
REGISTER
>
Facility (Invoke = Ics-EventReport (eventType, referenceNumberExt, h-gmlc-callBackUri, cs-QoS, locationlnfo,
supportedGA D Shapes, multipl ePositioningProtocol PDUs, terminationCause, cumul ativeEventReport))

RELEASE COMPLETE
) Facility (Return result = Ics-EventReport(deferredRoutingl dentifier, terminationCause))
RELEASE COMPLETE
oo Feclity (Rewm error (Erron)
RELEASE COMPLETE
o o e e e e e e e e e e e

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.2.4.2-1: EventReport

NOTE: Only the following identifiers defined in Ics-EventReport operation in 3GPP TS 24.080 [5] are used for
NG-RAN LCS:

- eventType

- referenceNumberExt

- h-gmlc-callBackUri

- lcsQoS

- locationInfo

- supportedGAD Shapes

- multiplePositioningProtocol PDUs

- terminationCause

cumulativeEventReport
5.2.25 UE Location Privacy Setting Procedure

5.2.25.1 General

The supplmentary services LocationPrivacySetting operation enables the UE to update the UE Location Privacy
Indication information via UE Location Privacy Setting procedure as described in clause 6.12.1 of 3GPP TS 23.273[2]
when the UE has generated or updated the UE Location Privacy Indication. The Ics-LocationPrivacySetting invoke
component is transferred to the serving AMF in an UL NAS TRANSPORT message and an acknowledgement from the
serving AMF may be returned to the UE in DL NAS TRANSPORT message defined in 3GPP TS 24.501 [3].

Figure 5.2.2.5.1-1 illustrates an example of the NAS signalling transport for UE Location Privacy Setting procedure,
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AMF UbDM

UE generated or updated the UE Location Privacy Indication
information. The UE initiates UE L ocation Privacy Setting
procedure viathe UL NAS TRANSPORT message that carries the
| cs-L ocationPrivacy Setting invoke that includes UE Location
Privacy I ndication information. The UE sets the Payload container
type to “Location services message container” and forwardsthelcs-
L ocationPrivacy Setting invoke in the Payl oad contaner in the UL
NAS TRANSPORT message.

| UL NAS TRANSPORT _»l
(Payload container(lcs-LocationPrivacySetting invoke))

The AMF transfersthe UE Location Privacy Indication
information to the UDM via triggering
Nudm_ParameterProvision_Update service operation and
receives the acknowledgement message from UDM.

Upon recei pt of the acknowledgement message from UDM, the AMF sets the
Payload container type to “Location services message container” and includes
|cs-LocationPrivacy Setting return result in Payload container in the DL NAS
TRANSPORT.

DL NAS TRANSPORT
-+—(Payload container(lcs-LocationPrivacySetting return
result))

Figure 5.2.2.5.1-1: NAS signalling transport for LocationPrivacySetting messages

5.2.25.2 Normal operation

The UE invokes a Location Privacy Setting procedure by sending a REGISTER message containing an Ics-
L ocationPrivacySetting invoke component as defined in 3GPP TS 24.080 [5]. UE's Location Privacy Indication
information isincluded in |cs-L ocationPrivacySetting invoke component.

The AMF shall transfer the UE Location Privacy Indication information in Ics-LocationPrivacy Setting invoke
component to UDM.

The AMF shall return a RELEASE COMPLETE message containing a L ocati onPrivacy Setting Acknowledgement
component (see figure 5.2.2.5.2-1) if the acknowledgement message is received from UDM.

If the AMF is unable to process the | cs-L ocationPrivacy Setting invoke component received from the UE or cannot
identify that provisioning the parameters of UE Location Privacy Setting information to UDM is executed successfully,
it shall return an error indication by sending a RELEASE COMPLETE message containing a return error component.
Error values are specified in 3GPP TS 24.080 [5].

During the UE initiated location privacy setting procedure operation, the UE shall run atimer T. Thistimer is started
when the operation is sent, and stopped when aresponse is received from the network. If thistimer expires the UE shall
assume that the operation has failed. The UE may terminate the dialogue by sending a RELEASE COMPLETE
message, and informs the user of the failure.
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UE Network
REGISTER
>
Facility (Invoke = Ics-LocationPrivacySetting (locationPrivacylndication, validTimePeriod, eventReportExpectedArea,
areaUsagel ndication)

RELEASE COMPLETE

) Facility (Return result = |cs-LocationPrivacySetting)
RELEASE COMPLETE

T Fecility (Rewn error (Eror))
RELEASE COMPLETE

o o e e e e e e e e e e e e e e e e e e

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2.2.5.2-1: LocationPrivacySetting

NOTE: Only the following identifiers defined in Ics-LocationPrivacySetting operation in 3GPP TS 24.080 [5] are
used for NG-RAN LCS:

- locationPrivacylndication
- validTimePeriod
- eventReportExpectedArea

- areaUsagelndication

5.2.2.6 UE initiated Event Reporting Procedure for Low Power Event Reporting and
Triggered 5GC-MT-LR

5.2.2.6.1 General

The supplementary services EventReport operation enables the UE to report the periodic or triggered location event
invoked by the LMF via LCS PeriodicTriggered Invoke operation as described in clause 6.7.1 of 3GPP TS 23.273 [2]
when certain events are detected in the UE and when the UE supports and the LMF allows the use of Control Plane
CloT 5GS Optimisation. The lcs-EventReport invoke component is transferred to the LMF viathe serving AMFina
CONTROL PLANE SERVICE REQUEST message defined in 3GPP TS 24.501 [3]. A response from the LMF may be
returned to the UE viathe serving AMF and be transferred to the UE in aDL NAS TRANSPORT message defined in
3GPP TS 24.501 [3]. The deferred routing identifier in the Additional information |E of the CONTROL PLANE
SERVICE REQUEST message for reporting the periodic or triggered location event can be an LMF ID. If the serving
LMF is changed, the deferred routing identifier may be included in the EventReport Acknowledgement message (refer
to clause 6.7.2 of 3GPP TS 23.273[2]).

Figure 5.2.2.6.1-1 illustrates an example of the NAS signalling transport for EventReport messages,
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UE received |cs-PeriodicTriggeredinvoke invoke in the DL NASTRANSPORT message and activated Periodic-Triggered
location events by returning | cs-PeriodicT riggeredinvoke return result in the UL NAS TRANSPORT message. Thelcs
PeriodicTriggeredinvoke return result indicates that the UE isallowed to use Control Plane CloT 5GS Optimisation for sending
event reports.

The UE monitors for occurrence of the Periodic-Triggered
location event. The UE initiates the Periodic-Triggered location
event report viathe CONTROL PLANE SERVICE REQUEST

message that carries the supplementary services EventReport
message to LMF. The UE setsthe Data type (when the CloT
smdl datacontainer |E is used) or the Payload Container type (in
other cases) to “L ocation services message container” and
forwards the EventReport message in the CloT small data
container |E or Payload container IE, in each case respectively, in
the CONTROL PLANE SERVICE REQUEST message. The UE
asoincludes in an Additional information IE the deferred routing
identifier, See TS 24.501 clause 5.6.1.2.2 for additional details.

CONTROL PLANE SERVICE REQUEST
| (Payload container or CloT small data container
(Ics-EventReport invoke), Additional
information(deferred routing identifier)

The AMF determines the L MF from the Deferred Routing I dentifier received in
the Additional information | E of the CONTROL PLANE SERVICE REQUEST
message, and forwards the lcs-EventReport invoke via triggering
Namf_Communication_N1M essageNotify service operation to the LMF. The
AMF asoincludes the CloT small data container Data type or the Payload
container type (depending on which was included), the Correl ation Identifier set
to the Deferred Routing | dentifier and includes an indication of Control Plane
CloT 5GS Optimisation.

Upon receipt of the lcs-EventReport invoke from AMF, if the
LMF can handle the event report, it returns alcs-EventReport
return result for the event report to the UE viatriggering an
Namf_Communication_N1N2M essageTransfer service operation
to the serving AMF.

Upon receipt of the LCS message from LMF, the AMF setsthe Payload container
typeto “Location services message container” and includesthelcs-
EventReport return result in the Payload container in the DL NAS TRANSPORT.

¢«————SERVICE ACCEPT

DL NAS TRANSPORT
(Payload container(lcs-EventReport return result))

Figure 5.2.2.6.1-1: NAS signalling transport for EventReport messages using Low Power Event
Reporting and Triggered 5GC-MT-LR
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5.2.2.6.2 Normal operation

Normal operation is as described for the UE initiated Event Reporting Procedurein clause 5.2.2.4.2.
5.2.2.7 PRU association procedure

52271 General

The supplementary services PRU association operation enables the PRU to associate with a serving LMF by using NAS
signalling as described in clause 6.17.1 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS
TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3].

The supplementary services PRU association operation also enables to perform a PRU association update to inform the
serving LMF of the continued availability of the PRU or to inform the serving LMF of change to the location of the
PRU (e.g. achange of tracking area or change of serving AMF), a change of the PRU positioning capabilities or a
change to the PRU ON/OFF state.

Figure5.2.2.7.1-1 illustrates an example of the NAS signaling transport for a PRU association procedure.

UE AMF LMF

When PRU association procedure is initiated at UE, the UE sets
the payload container type to “Location services message
container”, sets the PRU bit of payload container information to
“Payload container related to PRU”, and includes Ics-
PruAssociation invoke in the payload container of the UL NAS
TRANSPORT message. The UE also includes a routing identifier
as specified in the clause 6.17.1 of 3GPP TS 23.273 [2]

UL NAS TRANSPORT
(Payload container (Ics-PruAssociation invoke),
Additional information (correlation identifier)) >

The AMF verifies whether the sender of the Ics-PruAssociation invoke is a
PRU based on the subscription information from the UDM. The AMF
determines the LMF as specified in the clause 6.17.1 of 3GPP TS 23.273 [2].
Then the AMF forwards the Ics-PruAssociation invoke via triggering
Namf_Communication_N1MessageNotify service operation towards the LMF
with including an indication of whether the sender of the Ics-PruAssociation
invoke is a PRU and the correlation identifier set to the received routing
identifier.

Upon the LMF received the Ics-PruAssociation invoke with the indication of the
request corresponding to a PRU, if the LMF can accept the PRU association,
the serving LMF returns a lcs-PruAssociation return result message and the
conditions for perform PRU association update to the PRU by invoking the
Namf_Communication_N1N2Message Transfer service operation The LMF
also include the correlation identifier assigned by the LMF.

Upon receipt of the message from the LMF, the AMF sets the
Payload container type to “Location services message container”
and includes the Ics-PruAssociation return result message in the
Payload container of the DL NAS TRANSPORT. The AMF also
includes the routing identifier set to the received correlation
identifier in the Additional information IE.

DL NAS TRANSPORT
Payload container (return result = Ics-PruAssociation)
Additional information (correlation identifier)

Figure 5.2.2.7.1-1: NAS signalling transport for PRU association procedure
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5.2.2.7.2 Normal operation

The UE operating as PRU invokes a PRU association procedure by sending a REGISTER message containing alcs-
PruAssociation invoke component to the serving LMF as defined in 3GPP TS 24.080 [5]. The lcs-PruAssociation
invoke component shall include atype for the PRU association request whether it isinitial PRU association request or
PRU association update, the positioning capabilities of the UE operating as PRU, PRU ON/OFF state, and optionally
the location information if available. The UE operating as PRU may include the pre-configured routing ID for an initial
association, or the routing 1D received from the previous PRU association procedure in the UL NAS TRANSPORT

message.

The LMF shall return a RELEASE COMPLETE message containing a lcs-PruAssociation return result component if
the LMF accepts the PRU association. The Ics-PruAssociation return result component shall indicate the conditions for
performing PRU association updates with the serving LMF. The conditions for performing PRU association update may
include a periodic PRU association update timer and PRU association update based on a change of PRU location,
change of PRU TAI, change of serving AMF.

If the LMF is unable to process the |cs-PruA ssociation invoke component received from the UE operating as PRU as
specified in clause 6.17.1 of 3GPP TS 23.273 [2], the LMF shall return a RELEASE COMPLETE message containing
reject component. The reject component may include routing ID of the serving LMF if new LMF is selected to serve the
UE operating as PRU.
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UE Network
REGISTER

>

Facility (invoke = |cs-PruAssociation (associationType, positioningCapabilities, stateOfPRU, locationOf PRU)

RELEASE COMPLETE
<
Facility (return result = Ics-PruAssociation (periodicUpdateTimer, updateTrigger)
RELEASE COMPLETE
Ko m m m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = = e e =
Facility (Return error (Error))
RELEASE COMPLETE
Ko m e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = -
Facility (Reject (newLMFroutingl d))
Figure5.2.2.7.2.1: PRU association procedure
5.2.2.8 UE initiated PRU disassociation procedure
5.2.28.1 General

The supplementary services PRU disassociation operation enables the PRU to disassociate from a serving LMF by
using NAS signalling as described in clause 6.17.3 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the
DL NAS TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3]. The UE
operating as PRU may invoke this procedure prior to the event of becoming unavailable PRU (e.g., for a software
upgrade or power down).

Figure 5.2.2.8.1-1 illustrates an example of the NAS signaling transport for a PRU disassociation procedure.
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UE AMF LMF

When PRU disasspciation procedure is initiated at UE,
the UE sets the Payload container type to “Location
services message|container”, sets the PRU bit of
payload containerjinformation to “Payload container
related to PRU”, and includes an Ics-PruDisassociation
invoke and an indication of whether acknowledgement
is expected in the payload container in the UL NAS
TRANSPORT message. The UE also includes the
routing identifier received from the LMF last time.

UL NAS TRANSPORT
(Payload container (Ics-PruDisassociation invoke),
Additional information (correlation identifier))

The AMF verifies whether the sender of the Ics-PruDisassociation invoke
is a PRU based on the subscription information from the UDM. The AMF
determines the LMF as specified in clause 6.17.3 of 3GPP TS 23.273 [2].
Then the AMF forwards the Ics-PruDisassociation invoke via triggering
Namf_Communication_N1MessageNotify service operation towards the
LMF with including an indication of whether the sender of Ics-
PruDisassociation invoke message is a PRU.

Upon the LMF receives the Ics-PruDisassociation invoke with the indication
of the request corresponding to a PRU. If the request of the
acknowledgement is indicated by the PRU in the Ics-PruDisassociation
invoke, the serving LMF returns a Ics-PruDisassociation result by invoking
the Namf_Communication_N1N2Message Transfer service operation.

Upon receipt of the Ics-PruDisassociation return result from the LMF,
the AMF sets the Payload container type to “Location services
message container” and includes the Ics-PruDisassociation return
result in the payload container of the DL NAS TRANSPORT.

DL NAS TRANSPORT
(Paylpad container (return result = PRU-disasspciation),
Additional information (correlation identifier)

<

Figure 5.2.2.8.1-1: NAS signalling transport for UE initiated PRU disassociation procedure

5.2.2.8.2 Normal operation

The UE operating as PRU invokes a PRU disassociation procedure by sending |cs-PruDisassociation invoke component
to the serving LMF as defined in 3GPP TS 24.080 [5]. The Ics-PruDisassociation invoke component shall include an
indication whether an acknowledgement from the LMF is expected or not. The UE operating as PRU shall include the
routing ID received from the previous PRU association procedure in the UL NAS TRANSPORT message.

The LMF shall terminate the PRU association with the associated UE operating as PRU if this can be identified from
the information in the |cs-PruDisassociation invoke component. The LMF shall then return a RELEASE COMPLETE
message containing a lcs-PruDisassociation return result component (see figure 5.2.2.8.2-1). If the UE operating as
PRU has not indicated that an acknowledgement is expected, the LM F may disassociate the UE operating as PRU
locally without return the RELEASE COMPLETE message.
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UE Network
REGISTER

>
Facility (invoke = |cs-PruDisassociation (Acklndication, newL mfRoutingl d))

RELEASE COMPLETE
T Fecility (Rewmerror (Erro))
RELEASE COMPLETE
T Feciity (return result =lcs PuDisassociation)
Figure5.2.2.8.2-1: UE initiated PRU disassociation procedure
5.2.2.9 Sidelink Mobile Originated Location Request (SL-MO-LR)
5.2.2.9.1 General

The supplementary services SL-MO-LR operation enables the target UE to launch the ranging and sidelink MO
positioning session or request location assistance data using NAS signaling. The NAS signaling is transported using the
DL NAS TRANSPORT message and the UL NAS TRANSPORT message defined in 3GPP TS 24.501 [3].

Figure 5.2.2.9.1-1 illustrates an example of the NAS signaling transport for an SL-MO-LR.

The SL-MO-LR operation can be triggered by atarget UE as specified in clause 6.20.1 of 3GPP TS 23.273 [2].

UE AMF LMF

When a SL-MO-LR location session is initiated at
UE, the UE sets the Payload container type to
“Location services message container” and
includes an Ics-SLMOLR invoke in Payload
container in the UL NAS TRANSPORT message.

UL NAS TRANSPORT _
(Payload container (REGISTER (Facility(Ics-SLMOLR invoke))))

The AMF checks the subscription of the UE and
invokes the NImf_Location_DetermineLocation
Request service operation towards LMF.

Upon receipt of the NImf_Location_DetermineLocation
Response service operation from LMF, the AMF sets
the Payload container type to “Location services
message container” and includes a lcs-SLMOLR
return result in Payload container in the DL NAS
TRANSPORT.

DL NAS TRANSPORT
ﬁayload container (FACILITY(Facility (Ics-SLMOLR return result))))

Figure 5.2.2.9.1-1: NAS signalling transport for successful SL-MO-LR
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NOTE: TheAdditional information IE of the UL NAS TRANSPORT message or DL NAS TRANSPORT
message is not included when the Ics-SLMOLR invoke component, |cs-SLMOLR return result
component, related return error component or related reject component is transported in the Payload
container.

5.2.29.2 Normal operation

The UE invokes an SL-MO-LR by sending a REGISTER message to the network containing an |lcs-SLMOLR invoke
component. SS Version Indicator value 1 or above shall be used.

The receiving network entity shall initiate the handling of location request in the network. The network shall pass the
result of the location procedure to the UE by sending a FACILITY message to the UE containing an lcs-SLMOLR
return result component. When location estimate is kept in the network entity and this information satisfies the
requested accuracy and the requested maximum age of location, then the network may reuse thisinformation and the
positioning measurement procedure may be skipped.

The network shall pass the result of the location procedure to the UE only if the location estimate is given in aformat
that the UE supports, asindicated by either the presence (and content) or the absence of the parameter
supportedGAD Shapes, which may be sent by the UE in the Ics-SLMOLR invoke component operation.

The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location
request (see figure 5.2.2.9.2-1). The UE may also initiate another location request operation by sending a FACILITY
message to the network containing an lcs-SLMOLR invoke component (see figure 5.2.2.9.2-2). After the last location
request operation the UE shall terminate the dialogue by sending a RELEASE COMPLETE message.

When the network is congested and if the network decides not to perform the location procedure, the network may
allow UE only ranging and sidelink positioning for a given time duration by sending a RELEASE COMPLETE
message to the UE containing an Ics-SLMOLR return result component including a ueOnlyRSLPosAllowed |E. The
network shall provide the time duration in the ueOnlyRSL PosAllowed | E.

Upon receiving the [cs-SLMOLR return result component including a ueOnlyRSL PosAllowed IE, the UE may perform
the UE only sidelink positioning procedure as specified in clause 6.6 of 3GPP TS 23.586 [10] within the time duration
provided in the ueOnlyRSL PosAllowed IE.

If the network is unable to successfully fulfil the request received from the UE (e.g. to provide alocation estimate or
location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing
areturn error component. Error values are specified in 3GPP TS 24.080 [5]. If the network is unable to provide a
location estimate due to lack of support in the UE for the type of shape of the location estimate, then it shall use the
error Facility Not Supported.

If the network has returned aresult to the UE in a FACILITY message but, after some PLMN administered time period
has elapsed, has not received either a new location request operationin a FACILITY message or a RELEASE
COMPLETE message from the UE, the network may clear the transaction by sending a RELEASE COMPLETE

message.

During the lcs-SLMOLR operation, the UE shall run atimer T5101. Thistimer is started when the Ics-SLMOLR invoke
component is sent, and stopped when alcs-SLMOLR return result component, return error component or reject
component is received from the network. If thistimer expires the UE shall assume that the operation has failed, and

may terminate the dialogue by sending a RELEASE COMPLETE message, and shall inform the user of the failure.

In the Ics-SLMOLR invoke component included in the REGISTER or FACILITY message, the UE:
a) shall include the simolr-Type |E set to rangingSidelink;

b) shall include the relatedUEINnfo |E containing one entry for each of the one or more SL reference UEs or located
UEs, containing application layer ID of the SL reference UE and the sl ReferenceUE role or application layer 1D
of the located UE and the locatedUE role;

c) shall include the calculationAssistindicator |E, if the UE needs the location calculation assistance;

d) shall include the preferredRangingResult | E set to absolutel ocationlndicator, absoluteV el ocitylndicator,
relativel ocationlndicator, rangeDirection, relativeV elocityl ndicator or any combination of them;

€) shal includethelcs-QoS IE; and
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g) may include the IcsClientExternaID IE indicating identity of the LCS client or the AF. If the
IcsClientExternalID isincluded, the UE may include the mlc-Number |E indicating the GMLC viawhich the
LCSclient or the AF isto be be accessed, may include the IcsServiceTypel D |E and may include
pseudonyml ndicator to indicate that the pseudonym is needed.

When the network receives the Ics-SLMOLR invoke component included in the REGISTER or FACILITY message,
the network shall perform the "procedures of SL-MO-LR involving LMF" as specified in 3GPP TS 23.273[2].

If the network accepts the Ics-SLMOLR invoke component, the network shall return a FACILITY message to the UE
containing lcs-SLMOLR return result component (see figure 5.2.2.9.2-1 and figure 5.2.2.9.2-2). Inthe lcs-SLMOLR
return result component, the network:

a) may include the absolutelocation IE, if the absolutel ocationl ndicator is requested in the
preferredRangingResult | E;

b) may include the absoluteVelocity IE, if the absoluteVelocitylndicator is requested in the preferredRangingResult
|E;

¢) may include the relativeResult |E, if the relativel ocationlndicator, rangeDirection, relativeV elocityl ndicator or
any combination of them are requested in the preferredRangingResult |E; and

d) may include the timestamp |E.

ETSI



3GPP TS 24.571 version 19.2.0 Release 19 49 ETSI TS 124 571 V19.2.0 (2026-01)

UE Network
REGISTER
>
Facility (Invoke = lcs-SLMOLR (dmolr-Type, 1cs-QoS, IcsClientExternal D, mlc-Number, supportedGA D Shapes,
IcsServiceTypel D, pseudonymlndicator, h-gmlc-address, calculationAssistindicator, preferredRangingResult,
relatedUEInfo))

FACILITY
<

Facility (Return result = lcs-SLMOLR (absolutel ocation, absoluteV el ocity, relativeResult, timestamp))

RELEASE COMPLETE

T Fecility (Retur result = IcsSLMOLR (ueOnlyRSLPosallowed)
RELEASE COMPLETE

oo Fecility (Rewnerror (Erro))
RELEASE COMPLETE

o o e o e e o o e e e e ol e o e e m e e e e e e e e e af e i oo oo

Facility (Reject (Invoke problem))

RELEASE COMPLETE

Figure 5.2.2.9.2-1: Single sidelink mobile originated location request
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UE Network
REGISTER
>
Facility (Invoke = Ics-SLMOLR (simolr-Type, Ics-QoS, lcsClientExternalID, mlc-Number, supportedGAD Shapes,
IcsServiceTypel D, pseudonymlndicator, h-gmlc-address, calculationAssistindicator, preferredRangingResult,
relatedUEINfo))

FACILITY
<

Facility (Return result = lcs-SLMOLR (absolutel ocation, absoluteV el ocity, relativeResult, timestamp))

RELEASE COMPLETE
Ko o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -
Fecility (Return error (Error))
RELEASE COMPLETE
Ko m m m m e e e e e e e e e e e e e e e e e m e e e e e e e e e e e e e e e e e e e ==

Facility (Reject (Invoke_problem))

FACILITY

Facility (Invoke =1cs-SLMOLR (simolr-Type, Ics-QoS, |csClientExternall D, mlc-Number, supportedGAD Shapes,
IcsServiceTypel D, pseudonymindicator, h-gmlc-address, calculationAssistlndicator, preferredRangingResult,
relatedUEInfo))

FACILITY
<

Facility (Return result = lcs-SLMOLR (absolutel ocation, absoluteV elocity, relativeResult, timestamp))

RELEASE COMPLETE

T Fecility (Return result (eOnlyRSLPosallowed)
RELEASE COMPLETE

T Feclity (Retwrnerror (Error))
RELEASE COMPLETE

Ko o m o e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e -

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.2.9.2-2: Multiple sidelink mobile originated location requests

NOTE: Only the following IEs defined in IcssSLMOLR operation in 3GPP TS 24.080 [5] are used for ranging
and sidelink positioning:

- dmolr-Type

- lesQoS

- lcsClientExternalID

- mic-Number

- supportedGAD Shapes
- lcsServiceTypelD

ETSI



3GPP TS 24.571 version 19.2.0 Release 19 51 ETSI TS 124 571 V19.2.0 (2026-01)

- pseudonyml ndicator

- h-gmic-address

- calculationAssistlndicator
- preferredRangingResult

- relatedUEInfo

- absolutel ocation

- absoluteVeocity

- relativeResult

- ueOnlyRSL PosAllowed

- timestamp

5.2.2.10 UE initiated Sidelink Positioning Information Transport

The UE sends SLPP message and the associated Routing identifier in the UL NAS TRANSPORT message (refer to
3GPP TS 24.501 [3], 3GPP TS 23.586 [10], and 3GPP TS 23.273 [2] clause 6.20). Figure 5.2.2.10-1 illustrates an
example of the NAS signalling transport for uplink SLPP messages.
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NAS signaling for SL-MO-LR involving LMF procedure
(3GPP TS 23.273 [2] clause 6.20.1), 5GC-MO-LR using SL positioning
procedure (3GPP TS 23.273 [2] clause 6.20.2), SL-MT-LR involving LMF
procedure (3GPP TS 23.273[2] clause 6.20.3), SL-MT-LR for periodic,
triggered location events procedure (3GPP TS 23.273 [ 2] clause 6.20.4),
5GC-MT-LR using SL positioning procedure
(3GPP TS 23.273 [ 2] clause 6.20.5) may have occurred.

UE receives SLPP messages and the Additional information in the DL NAS TRANSPORT message.

UE decides to respond to the DL NAS TRANSPORT message that
carriesthe SL PP messages from LMF. The UE setsthe Payload
container type to " SL PP message container" and forwards the SLPP
message and the received Additional information in the Payload
container intheUL NAS TRANSPORT message.

v

UL NAS TRANSPORT
(Payload container(SLPP message), Additional Information)

The AMF determines the LMF and forwards the SLPP messages via triggering
Namf_Communication_N1M essageNotify service operation to the LMF, based
on the Additiond information. The AMF also includes the Payload contaner
type and the Additional information in UL NAS TRANSPORT message.

Figure 5.2.2.10-1: NAS signalling transport for uplink SLPP messages

5.2.2.11 UE initiated RSPP supplementary information transport

5.2.2.11.1 General

The UE initiated RSPP supplementary information transport procedure enables the target UE to transfer the RSPP
supplementary information to the LMF for capability exchange, assistance data exchange or location information
exchange as described in clause 6.20.1, clause 6.20.2, clause 6.20.3, clause 6.20.4 or clause 6.20.5 of
3GPPTS23.273[2].

The LCS message carrying the lcssULRSPPTransport invoke component is transferred from the initiating UE to the
LMF viathe serving AMF in an UL NAS TRANSPORT message. An acknowledgement message from the LMF is
returned to the LMF viathe serving AMF and is transferred to the initiating UE inaDL NAS TRANSPORT message.

5.2.2.11.2 Normal operation

In order to initiate the UE initiated RSPP supplementary information transport procedure, the initiating UE shall send a
REGISTER message to the LMF containing the Ics-UL RSPPTransport invoke component as defined in
3GPP TS 24.080[5].

In the lcss=ULRSPPT ransport invoke component included in the REGISTER message, the UE shall include
rangingSLPPList |E. In the rangingSLPPLit, the UE:
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a) may include the embedded SL PP message as defined in 3GPP TS 38.355 [44] for the initiating UE; and

b) shall include the embedded SL PP message(s) as defined in 3GPP TS 38.355 [44] for the related SL reference
UE(s) or the related located UE(s) with the associated application layer ID(S).

NOTE: The SLPP message(s) sent by the initiating UE include the SL PP message(s) to provide capability, to
request assistance data or to provide location information as defined in 3GPP TS 38.355 [44].

The LMF shall then return a RELEASE COMPLETE message containing an lcs-ULRSPPTransport return result
component (see Figure 5.2.2.11.2-1) if the LMF accepts the |cs-=ULRSPPTransport invoke component.

If the LMF does not accept the IcssULRSPPT ransport invoke component, it shall return an error indication by sending a
RELEASE COMPLETE message containing a return error component. Error values are specified in 3GPP TS
24.080[5].

During the UE initiated RSPP supplementary information transport operation, the UE shall run atimer T. Thistimer is
started when the operation is sent, and stopped when aresponse is received from the network. If thistimer expiresthe
UE shall assume that the operation has failed. The UE may terminate the dialogue by sending a RELEASE
COMPLETE message, and informs the user of the failure.

Figure5.2.2.11.2. 1 illustrates the signalling for normal operation between the UE and the network.
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UE Networ k
REGISTER

Facility (Invoke = lcs-ULRSPPTransport (rangingSL PPList))

RELEASE COMPLETE
) Facility (Return result = lcssULRSPPTransport())
RELEASE COMPLETE
oo Feclity (Rewmn error (Erron)
RELEASE COMPLETE
o o e e e e e e e e e e e

Facility (Reject (Invoke_problem))

RELEASE COMPLETE

Figure 5.2.2.11.2-1: UE initiated RSPP supplementary information transport

NOTE 1: Only the following | Es defined in cssULRSPPTransport operations in 3GPP TS 24.080 [5] are used for
ranging and sidelink positioning:

- rangingSLPPList

NOTE 2: TherangingSLPPList |IE isadded to IcssULRSPPTransport invoke component to allow for passing
multiple SLPP messages for the UE connecting with the LMF and/or the other related UE. Its ASN.1
descriptionisgiven in 3GPP TS 24.080 [5].

5.3 LCS message and coding

5.3.1 Messages for Location services operations

The LCS message format and information elements coding for the lcssMOLR, |cs-LocationNotification, Ics-
EventReport, Ics-PeriodicTriggeredinvoke, Ics-Cancel DeferredL ocation, |cs-LocationPrivacySetting, 1cs-SLMOLR,
lcssSLMTLR, lcs-PruAssociation, lcs-PruDisassociation, |cs-DLRSPPTransport, and |cs-ULRSPPTransport operations
(clause 5.2) are defined in 3GPP TS 24.080 [5] for the following messages:

- REGISTER message;
- FACILITY message; and
- RELEASE COMPLETE message.

5.3.2 Messages for LTE Positioning Protocol (LPP)

5.3.2.1 Downlink Positioning Information Transport using LPP messages
The AMF shall set the Payload container type to "L PP message container” in the DL NAS TRANSPORT message.

The AMF includes a Routing identifier in the Additional information |E of the DL NAS TRANSPORT message which
identifies the LMF and the positioning session between the AMF and LMF when a positioning session is being used.
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The Routing identifier isthe LCS correlation identifier, which is defined as Correlation ID in 3GPP TS 29.572 [6], so
that the AMF can map the Routing identifier to the LMF and the LCS correlation identifier when the AMF receives an
UL NAS TRANSPORT message including the responding L PP message.

5.3.2.2 Uplink Positioning Information Transport using LPP messages
The UE shall set the Payload container type to "L PP message container” in the UL NAS TRANSPORT message.

The UE includes a Routing identifier received in the Additional information IE of the DL NAS TRANSPORT message
in the Additional information IE of the UL NAS TRANSPORT message. This association of the Routing Identifier is
provided at the LPP level: the UL NAS TRANSPORT message carries an L PP message that is a response to or
instigated by the LPP message in the DL NAS TRANSPORT message. The Routing identifier isthe LCS correlation
identifier, which is defined as Correlation ID in 3GPP TS 29.572 [6], so that the AMF can map the Routing identifier to
the LCS correlation identifier when the AMF receives the UL NAS TRANSPORT message.

5.3.3 Messages for SideLink Positioning Protocol (SLPP)

5.3.3.1 Downlink Positioning Information Transport using SLPP messages
The AMF shall set the Payload container type to " SLPP message container” in the DL NAS TRANSPORT message.

The AMF includes arouting identifier in the Additional information | E of the DL NAS TRANSPORT message which
identifies the LMF and the positioning session between the AMF and LMF when a positioning session is being used.

The routing identifier is the LCS correlation identifier, which is defined as Correlation ID in 3GPP TS 29.572 [6], so
that the AMF can map the LCS routing identifier to the LMF and the correlation identifier when the AMF receives an
UL NAS TRANSPORT message including the responding SL PP message.

5.3.3.2 Uplink Positioning Information Transport using SLPP messages
The UE shall set the Payload container type to " SLPP message container” in the UL NAS TRANSPORT message.

The UE includes arouting identifier received in the Additional information IE of the DL NAS TRANSPORT message
in the Additional information IE of the UL NAS TRANSPORT message. This association of the routing identifier is
provided at the SLPP level: the UL NAS TRANSPORT message carries an SLPP message that is a response to or
instigated by the SLPP message in the DL NAS TRANSPORT message. The routing identifier isthe LCS correlation
identifier, which is defined as Correlation ID in 3GPP TS 29.572 [6], so that the AMF can map the routing identifier to
the LCS correlation identifier when the AMF receives the UL NAS TRANSPORT message.
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