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* * * * First Change * * * *
[bookmark: _Toc153972756]4.1.2	LCS aspect
LCS uses the defined payload container to transfer LCS signalling messages between the UE and the network.
The corresponding LCS signaling messages include:
a)	LTE Positioning Protocol (LPP) messages (see 3GPP TS 37.355 [4]):
-	Both downlink and uplink LPP messages are supported.
-	Routing information is transported as the Additional information IE in UL/DL NAS TRANSPORT message for LPP messages (see 3GPP TS 24.501 [3]).
a1)	SideLink Positioning Protocol (SLPP) messages (see 3GPP TS 38.355 [4a]):
-	Both downlink and uplink SLPP messages are supported.
-	Routing information is transported as the Additional information IE in UL/DL NAS TRANSPORT message for SLPP messages (see 3GPP TS 24.501 [3]).
b)	Location services messages:
-	Messages for MO-LR operations (see 3GPP TS 24.080 [5]).
-	Messages for LocationNotification operations (see 3GPP TS 24.080 [5]).
-	Messages for EventReport operations (see 3GPP TS 24.080 [5]).
-	Messages for PeriodicTriggeredInvoke operations (see 3GPP TS 24.080 [5]).
-	Messages for CancelDeferredLocation operations (see 3GPP TS 24.080 [5]).
-	Messages for MSCancelDeferredLocation operations (see 3GPP TS 24.080 [5]).
-	Messages for LocationPrivacySetting operations (see 3GPP TS 24.080 [5]).
-	Messages for PRU-Association operations (see 3GPP TS 24.080 [5]).
-	Messages for SL-MO-LR operations (see 3GPP TS 24.080 [5]).
-	Routing information associated with the LMF is transported as the Additional information IE in UL/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]).
[bookmark: OLE_LINK11]The Routing information transported as the Additional Iinformation 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 iInformation IE is the Correlation ID, which is allocated by the AMF and can be used in the UL/DL NAS TRANSPORT message (see clause 5.2 and clause 5.3). The deferred routing identifier transported as the Additional iInformation IE 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 PeriodicTriggeredInvoke operations can be used to enable the location events reporting over user plane connection, and the messages for 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 in 3GPP TS 24.572 [9]).
* * * * Next Change * * * *
[bookmark: _Toc517469176][bookmark: _Toc26193017][bookmark: _Toc26193089][bookmark: _Toc35266492][bookmark: _Toc43195251][bookmark: _Toc45264005][bookmark: _Toc92299347][bookmark: _Toc153972765]5.2.1.1.1	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 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.



[bookmark: _CRFigure5_2_1_1_1_1]Figure 5.2.1.1.1.1: NAS signalling transport for Supplementary Services Location Notification
NOTE:	The optional Additional Iinformation IE of the DL/UL NAS Transport message is not included when the LCS Location Notification signalling is transported in the Payload container.
* * * * Next Change * * * *
[bookmark: _Toc26193021][bookmark: _Toc26193093][bookmark: _Toc35266496][bookmark: _Toc43195255][bookmark: _Toc45264009][bookmark: _Toc92299351][bookmark: _Toc153972769]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 a target UE as described in clause 6.3.1 of 3GPP TS 23.273 [2]. The supplementary services LCS PeriodicTriggered Invoke message is transferred to the target UE via the serving AMF in a DL NAS Transport message. A response from the target UE is similarly returned to the LMF via the serving AMF and is transferred to the AMF in an UL NAS Transport message. If the LCS PeriodicTriggered Invoke message in the Payload container IE of a DL NAS TRANSPORT message includes the deferred routing identifier, the UE shall include the deferred routing identifier in the Additional iInformation IE of a 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.,




[bookmark: _CRFigure5_2_1_3_1_1]Figure 5.2.1.3.1.1: NAS signalling transport for LCS PeriodicTriggered messages
NOTE:	If a scheduled location time is received in the LCS PeriodicTriggered Invoke message, the UE in 5GMM-IDLE mode can initiate a service request procedure shortly before the scheduled location time.
* * * * Next Change * * * *
[bookmark: _Toc155373626]5.2.1.3.2	Normal operation
The LMF sends a REGISTER message to the UE containing the supplementary services LCS PeriodicTriggered Invoke component as defined in 3GPP TS 24.080 [5]. The REGISTER message is transported to the UE via the serving AMF as described in figure 5.2.1.3.1.1.
If the UE can support the periodic or triggered location, the UE returns a RELEASE COMPLETE message to the LMF containing an LCS PeriodicTriggered return result. The RELEASE COMPLETE message is transported to the LMF via the 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)	the endpoint 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.
Editor's Note: (CR 0015, eLCS_Ph3) The parameter for the location event reporting over user plane and the cumulative event reporting need further alignment with CT3 specification.
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].
Figure 5.2.1.3.2.1 illustrates the signalling for normal operation between the UE and the network.

 
[bookmark: _PERM_MCCTEMPBM_CRPT35270001___4]
UE	Network
REGISTER
<------------------------------------------------------------------------------------------------------------------------
[bookmark: OLE_LINK17]Facility (Invoke = LCS-PeriodicTriggered (referenceNumber, lcs-Qos, mappedLcs-Qos, periodicLocation, areaEventReporting, EventReportAllowedArea, motionEventReporting, referenceNumberExt, h-gmlc-callBackUri, supportedGADShapes, deferredRoutingIdentifier, reportingAccessTypes, multiplePositioningProtocolPDUs, controlPlane-CIoT-5GS-Optimisation, scheduledLocTime, userplaneReportingEndpoint, userplaneReportingSecurityInfo, cumulativeEventReportingTimer, cumulativeEventReportingCounter, h-gmlc-address, reportingIndication))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>
Facility (Return result = LCS-PeriodicTriggered)

RELEASE COMPLETE
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->
Facility (Return error (Error))

RELEASE COMPLETE
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -

[bookmark: _CRFigure5_2_1_3_2_1]Figure 5.2.1.3.2.1: Periodic or Triggered Location Invocation
NOTE 1:	The mappedLcs-QoS is 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 LCS PeriodicTriggered Invoke message, it is used for a EPC-(H)GLMC during the procedure of location service continuity between EPS and 5GS.
NOTE 3:		If reportingIndaication as defined in 3GPP TS 24.080 [5] is received in the LCS PeriodicTriggered Invoke message, it is used for Event Reporting procedure whenthe UE is inside or outside the EventReportAllowedArea.

* * * * Next Change * * * *
[bookmark: _Toc26193024][bookmark: _Toc26193096][bookmark: _Toc35266499][bookmark: _Toc43195258][bookmark: _Toc45264012][bookmark: _Toc92299354][bookmark: _Toc153972772]5.2.1.4.1	General
The supplementary services Cancel Deferred Location operation enables the AMF to cancel ongoing periodic or triggered location in a target UE using NAS signalling as described in 3GPP TS 23.273 [2] clause 6.3.3. The supplementary services Cancel Deferred Location messages are transported using the DL NAS TRANSPORTTransport message and the UL NAS TRANSPORTTransport message defined in 3GPP TS 24.501 [3]. Figure 5.2.1.4.1-1 illustrates an example of the NAS signalling transport.




[bookmark: _CRFigure5_2_1_4_1_1]Figure 5.2.1.4.1.1: NAS signalling transport for Cancel Deferred Location
NOTE:	The optional Additional iInformation IE of the DL/UL NAS Transport message is not included when the LCS CancelDeferredLocation signalling is transported in the Payload container.
* * * * Next Change * * * *
[bookmark: _Toc26193028][bookmark: _Toc26193100][bookmark: _Toc35266503][bookmark: _Toc43195262][bookmark: _Toc45264016][bookmark: _Toc92299358][bookmark: _Toc153972777]5.2.2.1.1	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 TRANSPORTTransport message and the ULplink NAS TRANSPORTTransport 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.


Figure 5.2.2.1.1-1: NAS signaling transport for MO-LR
NOTE:	The optional Additional iInformation IE of the UL/DL NAS TRANSPORT message is not included when the MO-LR signaling is transported in the Payload container.
[bookmark: _Toc26193029][bookmark: _Toc26193101][bookmark: _Toc35266504][bookmark: _Toc43195263][bookmark: _Toc45264017][bookmark: _Toc92299359][bookmark: _Toc155373634]* * * * Next Change * * * *
5.2.2.1.2	Normal operation
The UE invokes a MO-LR by sending a REGISTER message to the network containing a LCS-MOLR 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 a LCS-MOLR 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.
The network shall pass the result of the location procedure to the UE only if the location estimate is given in a format that the UE supports, as indicated by either the presence (and content) or the absence of the parameter supportedGADShapes, which may be sent by the UE in the LCS-MOLR operation.
The UE may terminate the dialogue by sending a RELEASE COMPLETE message in the case of single location request (see figure 5.2.2.1.1-1). The UE may also initiate another location request operation by sending a FACILITY message to the network containing a 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 a location estimate or location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing a return 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 a result to the UE in a 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 a timer T(LCSL). This timer 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.
	

	
[bookmark: _PERM_MCCTEMPBM_CRPT35270003___4]UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, h-gmlc-address,multiplePositioningProtocolPDUs, scheduledLocTime)) 

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MOLR (locationEstimate, velocityEstimate, add-LocationEstimate, decipheringKeys))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>
[bookmark: _CRFigure5_2_2_1_11]Figure 5.2.2.1.1-1: Single mobile originated location request



[bookmark: _PERM_MCCTEMPBM_CRPT35270004___4]UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR Request (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, h-gmlc-address, multiplePositioningProtocolPDUs, scheduledLocTime))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (locationEstimate, velocityEstimate, add-LocationEstimate, decipheringKeys))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

FACILITY
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MOLR (molr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, ageOfLocationInfo, locationType, pseudonymIndicator, h-gmlc-address, multiplePositioningProtocolPDUs))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
(Return result = LCS-MOLR (locationEstimate, velocityEstimate, add-LocationEstimate, decipheringKeys))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))


RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

[bookmark: _CRFigure5_2_2_1_12]Figure 5.2.2.1.1-2: Multiple mobile originated location requests
NOTE 1:	Only the following identifiersIEs defined in MO-LR operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	molr-Type 
-	lcs-QoS 
-	lcsServiceTypeID 
-	ageOfLocationInfo
-	locationType 
-	mlc-Number 
-	lcsClientExternalID 
-	pseudonymIndicator
-	supportedGADShapes
-	multiplePositioningProtocolPDUs
-	locationEstimate
-	add-LocationEstimate
-	h-gmlc-address
-	decipheringKeys
-	scheduledLocTime
-	velocityEstimate
NOTE 2:	multiplePositioningProtocolPDUs identifiersIE is added to the MO-LR Request 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. Its ASN.1 description is given in 3GPP TS 24.080 [5], where the maximum number of LPP messages is specified. There is one or more types of multiple LPP messages can be encapsulated in one multiplePositioningProtocolPDUs identifiersIE.
* * * * Next Change * * * *
[bookmark: _Toc26193031][bookmark: _Toc26193103][bookmark: _Toc35266506][bookmark: _Toc43195265][bookmark: _Toc45264019][bookmark: _Toc92299361][bookmark: _Toc155373636][bookmark: _Toc153972793]5.2.2.2.1	General
[bookmark: _MON_1634642341][bookmark: _MON_1634642349][bookmark: _MON_1634642369][bookmark: _MON_1634642391][bookmark: _MON_1634643028][bookmark: _MON_1634643051][bookmark: _MON_1634643061][bookmark: _MON_1634643066][bookmark: _MON_1634643078][bookmark: _MON_1634643105][bookmark: _MON_1634643115][bookmark: _MON_1634643176][bookmark: _MON_1635310760][bookmark: _MON_1635311843][bookmark: _MON_1635311853][bookmark: _MON_1635311872][bookmark: _MON_1635682741][bookmark: _MON_1634387501][bookmark: _MON_1634392870][bookmark: _MON_1634392880][bookmark: _MON_1634392888][bookmark: _MON_1634392988][bookmark: _MON_1634398193][bookmark: _MON_1634398208][bookmark: _MON_1634398227][bookmark: _MON_1634398232][bookmark: _MON_1634398859][bookmark: _MON_1634403240][bookmark: _MON_1634400147][bookmark: _MON_1634400169][bookmark: _MON_1634400177][bookmark: _MON_1634402192][bookmark: _MON_1634402831][bookmark: _MON_1634403158][bookmark: _MON_1634403235][bookmark: _MON_1634641374]The supplementary services MSCancelDeferredLocation operation enables the UE to cancel ongoing periodic or triggered location in a target LMF using NAS signalling as described in 3GPP TS 23.273  clause 6.3.2 [2]. The supplementary services MCancelDeferredLocation messages 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 IE of the UL NAS TRANSPORT message for the cancellation of periodic or triggered location event reporting can be an LMF ID.


[bookmark: _MON_1634641681]
[bookmark: _CRFigure5_2_2_2_11]Figure 5.2.2.2.1-1: NAS signalling transport for UE initiated Cancel Deferred Location
* * * * Next Change * * * *
[bookmark: _CR5_2_2_2_2][bookmark: _Toc26193032][bookmark: _Toc26193104][bookmark: _Toc35266507][bookmark: _Toc43195266][bookmark: _Toc45264020][bookmark: _Toc92299362][bookmark: _Toc155373637]5.2.2.2.2	Normal operation
The UE invokes a cancel deferred location procedure by sending a REGISTER message containing a LCS-MSCancelDeferredLocation 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 LCS-MSCancelDeferredLocation invoke component.
The LMF shall then return a RELEASE COMPLETE message containing an LCS-MSCancelDeferredLocation 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 is unable 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].

 
[bookmark: _MCCTEMPBM_CRPT35270005___4]
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-MSCancelDeferredLocation (referenceNumberExt, h-gmlc-callBackUri))

RELEASE COMPLETE
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-MSCancelDeferredLocation)

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->

[bookmark: _CRFigure5_2_2_2_21]Figure 5.2.2.2.2-1: Cancel Deferred Location
NOTE:	Only the following identifiersIEs defined in MSCancelDeferredLocation operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	referenceNumberExt 
-	h-gmlc-callBackUri
* * * * Next Change * * * *
[bookmark: _Toc35266508][bookmark: _Toc43195267][bookmark: _Toc45264021][bookmark: _Toc92299363][bookmark: _Toc155373638]5.2.2.3	UE initiated Positioning Information Transport
The UE sends LPP message and the associated Routing identifier in the UL NAS TRANSPORTTransport 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 LPP messages.



[bookmark: _CRFigure5_2_2_31]Figure 5.2.2.3-1: NAS signalling transport for uplink LPP messages
* * * * Next Change * * * *
5.2.2.3.1	General
[bookmark: _MON_1634389137]The supplementary services SL-MO-LR operation enables the 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 5.2.2.3.1-1 illustrates an example of the NAS signaling transport for an SL-MO-LR.


Figure 5.2.2.3.1-1: NAS signaling transport for SL-MO-LR
NOTE:	The Additional Iinformation IE of the UL/DL NAS TRANSPORT message is not included when the SL-MO-LR signaling is transported in the Payload container.
* * * * Next Change * * * *
[bookmark: _Toc35266511][bookmark: _Toc43195270][bookmark: _Toc45264024][bookmark: _Toc92299366][bookmark: _Toc155373641]5.2.2.4.2	Normal operation
The UE invokes an EventReport procedure by sending a REGISTER message containing an EventReport component to the LMF as defined in 3GPP TS 24.080 [5].
The LMF shall return a supplementary services acknowledgement of event report if it can handle this event report.
The LMF shall then return a RELEASE COMPLETE message containing an EventReport Acknowledge component (see Figure 5.2.2.4.2-1).
If the LMF is unable 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].

 
[bookmark: _MCCTEMPBM_CRPT35270006___4]
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-EventReport (eventType, referenceNumberExt, h-gmlc-callBackUri, lcs-QoS, locationInfo, supportedGADShapes, multiplePositioningProtocolPDUs, terminationCause, locationReportingOverUPCounter))
	
[bookmark: _MCCTEMPBM_CRPT35270007___4]RELEASE COMPLETE
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-EventReport Acknowledgement)
	
[bookmark: _MCCTEMPBM_CRPT35270008___4]RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->

[bookmark: _CRFigure5_2_2_4_21]Figure 5.2.2.4.2-1: EventReport
NOTE:	Only the following identifiersIEs defined in EventReport operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	eventType
-	referenceNumberExt
-	h-gmlc-callBackUri
-	lcs-QoS 
-	locationInfo 
-	supportedGADShapes
-	multiplePositioningProtocolPDUs
-	terminationCause
-	locationReportingOverUPCounter
* * * * Next Change * * * *
[bookmark: _Toc43195272][bookmark: _Toc45264026][bookmark: _Toc92299368][bookmark: _Toc155373643]5.2.2.5.1	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 supplementary services LocationPrivacySetting message is transferred to the serving AMF in a 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,



[bookmark: _CRFigure5_2_2_5_11]Figure 5.2.2.5.1-1: NAS signalling transport for LocationPrivacySetting messages
* * * * Next Change * * * *
[bookmark: _Toc43195273][bookmark: _Toc45264027][bookmark: _Toc92299369][bookmark: _Toc155373644]5.2.2.5.2	Normal operation
The UE invokes a Location Privacy Setting procedure by sending a REGISTER message containing an LocationPrivacySetting message as defined in 3GPP TS 24.080 [5]. UE's Location Privacy Indication information is included in LocationPrivacySetting message. 
The AMF shall transfer the UE Location Privacy Indication information in LocationPrivacySetting message to UDM and response a supplementary services acknowledgement of LocationPrivacySetting message.
The AMF shall then return a RELEASE COMPLETE message containing a LocationPrivacySetting Acknowledgement component (see figure 5.2.2.5.2-1) if it can handle this LocationPrivacySetting message correctly.
If the AMF is unable to process the request received from the UE or can not 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].


[bookmark: _MCCTEMPBM_CRPT35270009___4]
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-LocationPrivacySetting (locationPrivacyIndication, validTimePeriod, eventReportExpectedArea, areaUsageIndication)
	
[bookmark: _MCCTEMPBM_CRPT35270010___4]RELEASE COMPLETE
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-LocationPrivacySetting Acknowledgement)
	
[bookmark: _MCCTEMPBM_CRPT35270011___4]RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  ->

[bookmark: _CRFigure5_2_2_5_21]Figure 5.2.2.5.2-1: LocationPrivacySetting
NOTE:	Only the following identifiersIEs defined in LocationPrivacySetting operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	locationPrivacyIndication
-	validTimePeriod
[bookmark: OLE_LINK2][bookmark: OLE_LINK5]-	eventReportExpectedArea
-	areaUsageIndication
* * * * Next Change * * * *
5.2.2.7.1	General
The supplementary services PRU association operation enables the PRU to associate with a serving LMF by using NAS signalling as decribed in clause 6.17.1 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS TRANSPORTTransport message and the ULplink NAS TRANSPORTTransport message defined in 3GPP TS 24.501 [3]. 
The supplementary services PRU association operation also enables to perform a PRU aAssociation 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. a change of tracking area or change of serving AMF), a change of the PRU positioning capabilities or a change to the PRU ON/OFF state.
Figure 5.2.2.7.1-1 illustrates an example of the NAS signaling transport for a PRU association procedure.


[bookmark: _MON_1760788401]
Figure 5.2.2.7.1-1: NAS signalling transport for PRU association procedure 
* * * * Next Change * * * *
5.2.2.8.1	General
[bookmark: OLE_LINK10]The supplementary services PRU disassociation operation enables the PRU to disassociate from a serving LMF by using NAS signalling as decribed in clause 6.17.3 of 3GPP TS 23.273 [2]. The NAS signaling are transported using the DL NAS TRANSPORT Transport message and the ULplink NAS TRANSPORTTransport 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.


[bookmark: _MON_1760540156]
Figure 5.2.2.8.1-1: NAS signalling transport for UE initiated PRU disassociation procedure 
* * * * Next Change * * * *
[bookmark: _Toc155373649][bookmark: OLE_LINK6][bookmark: _Toc517469189][bookmark: _Toc35266516][bookmark: _Toc43195278][bookmark: _Toc45264032][bookmark: _Toc92299377][bookmark: _Toc153972800]5.2.2.9.1	General
The supplementary services SL-MO-LR operation enables the 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.


Figure 5.2.2.9.1-1: NAS signalling transport for SL-MO-LR
NOTE:	The Additional iInformation IE of the UL/DL NAS TRANSPORT message is not included when the SL-MO-LR signalling is transported in the Payload container.
* * * * Next Change * * * *
[bookmark: _Toc155373650]5.2.2.9.2	Normal operation
The UE invokes a SL-MO-LR by sending a REGISTER message to the network containing a 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 a 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 this information 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 a format that the UE supports, as indicated by either the presence (and content) or the absence of the parameter supportedGADShapes, which may be sent by the UE in the LCS-SLMOLR 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 a 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.
If the network is unable to successfully fulfil the request received from the UE (e.g. to provide a location estimate or location assistance information), it shall clear the transaction by sending a RELEASE COMPLETE message containing a return 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 a result to the UE in a 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 SL-MO-LR operation, the UE shall run a timer TaaaT5101. This timer 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.
	

	
UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-SLMOLR (slmolr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, pseudonymIndicator, h-gmlc-address, calculationAssistIndicator, preferredRangingResult, relatedUEInfo)) 

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-SLMOLR (rangingResult))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>
Figure 5.2.2.9.2-1: Single sidelink mobile originated location request



UE	Network
REGISTER
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-SLMOLR (slmolr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, pseudonymIndicator, h-gmlc-address, calculationAssistIndicator, preferredRangingResult, relatedUEInfo))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-SLMOLR (rangingResult))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))

FACILITY
------------------------------------------------------------------------------------------------------------------------>
Facility (Invoke = LCS-SLMOLR (slmolr-Type, lcs-QoS, lcsClientExternalID, mlc-Number, supportedGADShapes, lcsServiceTypeID, pseudonymIndicator, h-gmlc-address, calculationAssistIndicator, preferredRangingResult, relatedUEInfo))

FACILITY
<------------------------------------------------------------------------------------------------------------------------
Facility (Return result = LCS-SLMOLR (rangingResult))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Return error (Error))

RELEASE COMPLETE
<-  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -  -
Facility (Reject (Invoke_problem))


RELEASE COMPLETE
------------------------------------------------------------------------------------------------------------------------>

Figure 5.2.2.9.2-2: Multiple sidelink mobile originated location requests
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]NOTE:	Only the following identifiersIEs defined in SL-MO-LR operations in 3GPP TS 24.080 [5] are used for NG-RAN LCS:
-	slmolr-Type 
-	lcs-QoS 
-	lcsClientExternalID 
-	mlc-Number 
-	supportedGADShapes
-	lcsServiceTypeID 
-	pseudonymIndicator 
-	h-gmlc-address 
-	calculationAssistIndicator 
-	preferredRangingResult 
-	relatedUEInfo 
-	rangingResult 
Editor's note:	The identifiersIEs included in the SL-MO-LR messages will be further updated based on CT4 and SA2’ progress.
* * * * Next Change * * * *
[bookmark: _Toc155373651]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.


Figure 5.2.2.10-1: NAS signalling transport for uplink SLPP messages
* * * * Next Change * * * *
[bookmark: _Toc517469185][bookmark: _Toc35266513][bookmark: _Toc43195275][bookmark: _Toc45264029][bookmark: _Toc92299374][bookmark: _Toc155373653]5.3.1	Messages for Location services operations
The LCS message format and information elements coding for the MO-LR, LocationNotification, EventReport, PeriodicTriggeredInvoke, CancelDeferredLocation and LocationPrivacySetting operations (clause 5.2) are defined in 3GPP TS 24.080 [5] for the following messages:
-	Register message;
-	Facility message;
-	Release Complete message.
* * * * Next Change * * * *
5.3.2.2	Uplink Positioning Information Transport using LPP messages
The UE shall set the Payload container type to "LPP message container" in the UL NAS TRANSPORT message.
The UE includes a Routing identifier received in the Additional Iinformation IE of the DL NAS TRANSPORT message in the Additional Iinformation 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 LPP message that is a response to or instigated by the LPP message in the DL NAS TRANSPORT message. The Routing identifier is the Correlation ID, which is defined in 3GPP TS 29.572 [6], so that the AMF can map the Routing identifier to the Correlation identifier when the AMF receives the UL NAS TRANSPORT message.
* * * * Next Change * * * *
[bookmark: _Toc153972803]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 a routing identifier received in the Additional Iinformation IE of the DL NAS TRANSPORT message in the Additional iInformation 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 is the correlation ID, which is defined in 3GPP TS 29.572 [6], so that the AMF can map the routing identifier to the correlation identifier when the AMF receives the UL NAS TRANSPORT message.
* * * * End of Changes * * * *
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UE AMF

When a 5GC-MT-LR location procedure is initiated at the AMF, if the LCS 

notification/verification is required and is supported by the UE, the AMF sets the 

Payload container type to ³Location services message container´��and includes 

LCS Notification Verification Invoke in the Payload container in the DL NAS 

Transport message.

DL NAS Transport

(Payload container, (REGISTER (Facility (LCS-LocationNotification Invoke))))

UL NAS Transport

(Payload container (RELEASE COMPLETE (Facility (LCS-LocationNotification Return Result))))

After user notification and verification, the UE sets the Payload container type to 

³Location services message container´��and includes an LCS Notification 

Verification Return Result in the Payload container in the UL NAS Transport 

message.
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UE


AMF


After user notification and verification, the UE sets the Payload container type to “Location services message container”, and includes an LCS Notification Verification Return Result in the Payload container in the UL NAS Transport message.


When a 5GC‑MT‑LR location procedure is initiated at the AMF, if the LCS notification/verification is required and is supported by the UE, the AMF sets the Payload container type to “Location services message container”, and includes LCS Notification Verification Invoke in the Payload container in the DL NAS Transport message.


DL NAS Transport
(Payload container, (REGISTER (Facility (LCS-LocationNotification Invoke))))


UL NAS Transport
(Payload container (RELEASE COMPLETE (Facility (LCS-LocationNotification Return Result))))
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UE AMF LMF

DL NAS Transport

(Payload container (LCS PeriodicTriggered Invoke 

message), Additional information (Correlation Identifier))

The LMF invokes an Namf_Communication_N1N2MessageTransfer service operation 

towards the AMF to request the transfer of a supplementary services LCS 

PeriodicTriggered Invoke message and includes the Correlation Identifier received from 

the AMF.

The AMF invokes an Nlmf_Location_DetermineLocation service operation towards the 

LMF to request deferred location for periodic or triggered location. The AMF also assigns 

and includes a Correlation Identifier as described in clause 6.3.1 of 3GPP TS 23.273 [2].

The AMF sets the Payload container type to ³Location services message 

container´�and includes the supplementary services LCS PeriodicTriggered 

Invoke message in the Payload container in a DL NAS Transport message. The 

AMF includes the Correlation Identifier in the Additional information IE.

UL NAS Transport

(Payload container (LCS PeriodicTriggered Return Result), 

Additional Information (Correlation Identifier))

The UE determines whether the periodic or triggered location can 

be supported and returns a supplementary services LCS 

PeriodicTriggered Return Result message if the location can be 

supported or a supplementary services LCS PeriodicTriggered 

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 ³Location services message container´�and the 

received Correlation Identifier is included in the Additional 

information IE.

The AMF invokes an Namf_Communication_N1MessageNotify service operation 

towards the LMF to transfer the LCS PeriodicTriggered Return Result or the  LCS 

PeriodicTriggered Return Error. The AMF identifies the LMF using the Correlation 

Identifier.
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UE


AMF


LMF


DL NAS Transport
(Payload container (LCS PeriodicTriggered Invoke message), Additional information (Correlation Identifier))


The LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a supplementary services LCS PeriodicTriggered Invoke message and includes the Correlation Identifier received from the AMF.


The AMF invokes an Nlmf_Location_DetermineLocation service operation towards the LMF to request deferred location for periodic or triggered location. The AMF also assigns and includes a Correlation Identifier as described in clause 6.3.1 of 3GPP TS 23.273 [2].


The AMF sets the Payload container type to “Location services message container” and includes the supplementary services LCS PeriodicTriggered Invoke message in the Payload container in a DL NAS Transport message. The AMF includes the Correlation Identifier in the Additional information IE.


UL NAS Transport
(Payload container (LCS PeriodicTriggered Return Result), Additional Information (Correlation Identifier))


The UE determines whether the periodic or triggered location can be supported and returns a supplementary services LCS PeriodicTriggered Return Result message if the location can be supported or a supplementary services LCS PeriodicTriggered 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 Correlation Identifier is included in the Additional information IE.


The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer the LCS PeriodicTriggered Return Result or the  LCS PeriodicTriggered Return Error. The AMF identifies the LMF using the Correlation Identifier.
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UE AMF LMF

DL NAS Transport

(Payload container (LCS PeriodicTriggered Invoke 

message), Additional information (Correlation Identifier))

The LMF invokes an Namf_Communication_N1N2MessageTransfer service operation 

towards the AMF to request the transfer of a supplementary services LCS 

PeriodicTriggered Invoke message and includes the Correlation Identifier received from 

the AMF.

The AMF invokes an Nlmf_Location_DetermineLocation service operation towards the 

LMF to request deferred location for periodic or triggered location. The AMF also assigns 

and includes a Correlation Identifier as described in clause 6.3.1 of 3GPP TS 23.273 [2].

The AMF sets the Payload container type to ³Location services message 

container´�and includes the supplementary services LCS PeriodicTriggered 

Invoke message in the Payload container in a DL NAS Transport message. The 

AMF includes the Correlation Identifier in the Additional information IE.

UL NAS Transport

(Payload container (LCS PeriodicTriggered Return Result), 

Additional Information (Correlation Identifier))

The UE determines whether the periodic or triggered location can 

be supported and returns a supplementary services LCS 

PeriodicTriggered Return Result message if the location can be 

supported or a supplementary services LCS PeriodicTriggered 

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 ³Location services message container´�and the 

received Correlation Identifier is included in the Additional 

Information IE.

The AMF invokes an Namf_Communication_N1MessageNotify service operation 

towards the LMF to transfer the LCS PeriodicTriggered Return Result or the  LCS 

PeriodicTriggered Return Error. The AMF identifies the LMF using the Correlation 

Identifier.
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UE


AMF


LMF


DL NAS Transport
(Payload container (LCS PeriodicTriggered Invoke message), Additional information (Correlation Identifier))


The LMF invokes an Namf_Communication_N1N2MessageTransfer service operation towards the AMF to request the transfer of a supplementary services LCS PeriodicTriggered Invoke message and includes the Correlation Identifier received from the AMF.


The AMF invokes an Nlmf_Location_DetermineLocation service operation towards the LMF to request deferred location for periodic or triggered location. The AMF also assigns and includes a Correlation Identifier as described in clause 6.3.1 of 3GPP TS 23.273 [2].


The AMF sets the Payload container type to “Location services message container” and includes the supplementary services LCS PeriodicTriggered Invoke message in the Payload container in a DL NAS Transport message. The AMF includes the Correlation Identifier in the Additional information IE.


UL NAS Transport
(Payload container (LCS PeriodicTriggered Return Result), Additional Information (Correlation Identifier))


The UE determines whether the periodic or triggered location can be supported and returns a supplementary services LCS PeriodicTriggered Return Result message if the location can be supported or a supplementary services LCS PeriodicTriggered 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 Correlation Identifier is included in the Additional Information IE.


The AMF invokes an Namf_Communication_N1MessageNotify service operation towards the LMF to transfer the LCS PeriodicTriggered Return Result or the  LCS PeriodicTriggered Return Error. The AMF identifies the LMF using the Correlation Identifier.
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UE AMF

The AMF receives a request from a GMLC to cancel ongoing periodic or 

triggered location in the UE. The request includes the (H)GMLC contact address 

and the LDR reference number. Once the UE is in CM CONNECTED state (see 

3GPP TS 23.273 clause 6.3.3), the AMF sends a DL NAS TRANSPORT 

message to the UE. The Payload container type indicates�³Location services 

message container´. The Payload container includes the supplementary services 

LCS-CancelDeferredLocation Invoke.

DL NAS TRANSPORT

(Payload container, (REGISTER (Facility (LCS-CancelDeferredLocation Invoke))))

UL NAS TRANSPORT

(Payload container (RELEASE COMPLETE (Facility (LCS-CancelDeferredLocation Return Result))))

The UE cancels the periodic or triggered location if still ongoing. For successful 

cancelation, the UE returns a supplementary services LCS-

CancelDeferredLocation return result. For unsuccessful cancelation, the UE 

returns a supplementary services LCS-CancelDeferredLocation return error. 

The UE sends a UL NAS TRANSPORT message to the AMF and includes the 

supplementary services message in the Payload container. The Payload container 

type is set to ³Location services message container´.
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The UE cancels the periodic or triggered location if still ongoing. For successful cancelation, the UE returns a supplementary services LCS-CancelDeferredLocation return result. For unsuccessful cancelation, the UE returns a supplementary services LCS-CancelDeferredLocation return error. 
The UE sends a UL NAS Transport message to the AMF and includes the supplementary services message in the Payload container. The Payload container type is set to “Location services message container”.


The AMF receives a request from a GMLC to cancel ongoing periodic or triggered location in the UE. The request includes the (H)GMLC contact address and the LDR reference number. Once the UE is in CM CONNECTED state (see 3GPP TS 23.273 clause 6.3.3), the AMF sends a DL NAS Transport message to the UE. The Payload container type indicates “Location services message container”. The Payload container includes the supplementary services LCS-CancelDeferredLocation Invoke.


DL NAS Transport
(Payload container, (REGISTER (Facility (LCS-CancelDeferredLocation Invoke))))


UL NAS Transport
(Payload container (RELEASE COMPLETE (Facility (LCS-CancelDeferredLocation Return Result))))
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UE AMF

The AMF receives a request from a GMLC to cancel ongoing periodic or 

triggered location in the UE. The request includes the (H)GMLC contact address 

and the LDR reference number. Once the UE is in CM CONNECTED state (see 

3GPP TS 23.273 clause 6.3.3), the AMF sends a DL NAS Transport message to 

the UE. The Payload container type indicates�³Location services message 

container´. The Payload container includes the supplementary services LCS-

CancelDeferredLocation Invoke.

DL NAS Transport

(Payload container, (REGISTER (Facility (LCS-CancelDeferredLocation Invoke))))

UL NAS Transport

(Payload container (RELEASE COMPLETE (Facility (LCS-CancelDeferredLocation Return Result))))

The UE cancels the periodic or triggered location if still ongoing. For successful 

cancelation, the UE returns a supplementary services LCS-

CancelDeferredLocation return result. For unsuccessful cancelation, the UE 

returns a supplementary services LCS-CancelDeferredLocation return error. 

The UE sends a UL NAS Transport message to the AMF and includes the 

supplementary services message in the Payload container. The Payload container 

type is set to ³Location services message container´.
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The UE cancels the periodic or triggered location if still ongoing. For successful cancelation, the UE returns a supplementary services LCS-CancelDeferredLocation return result. For unsuccessful cancelation, the UE returns a supplementary services LCS-CancelDeferredLocation return error. 
The UE sends a UL NAS Transport message to the AMF and includes the supplementary services message in the Payload container. The Payload container type is set to “Location services message container”.


The AMF receives a request from a GMLC to cancel ongoing periodic or triggered location in the UE. The request includes the (H)GMLC contact address and the LDR reference number. Once the UE is in CM CONNECTED state (see 3GPP TS 23.273 clause 6.3.3), the AMF sends a DL NAS Transport message to the UE. The Payload container type indicates “Location services message container”. The Payload container includes the supplementary services LCS-CancelDeferredLocation Invoke.


DL NAS Transport
(Payload container, (REGISTER (Facility (LCS-CancelDeferredLocation Invoke))))


UL NAS Transport
(Payload container (RELEASE COMPLETE (Facility (LCS-CancelDeferredLocation Return Result))))
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  UE  

When a MO - LR location session is initiated at UE,  the UE sets the Payload cont ainer type to “Location  services message container” and includes a n   LCS - MO LR  Invoke   in Payload container  i n the UL NAS  TRANSPORT message .  

AMF  

UL NAS TRANSPORT   ( Payload c ontainer   ( REGIS TER   (Facility( LCS - MOLR  Invoke ))) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( FACILITY (Facility  ( LCS - MO LR R eturn  Result ) )))  

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

Upon receipt of the Nlmf_Location_DetermineLocation  Response service operation from LMF, the AMF sets the  Payload con tainer type to “Location services message  container” and includes a MO - LR Response in Payload  container in the DL NAS TRANSPORT .  
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If AMF decides to request positioning from LMF, the AMF invokes the Nlmf_Location_DetermineLocation Request service operation towards LMF.







AMF







 UE







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 LCS-MOLR Invoke in Payload container in the UL NAS TRANSPORT message.







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







DL NAS TRANSPORT



(Payload container (FACILITY(Facility (LCS-MOLR Return Result))))







UL NAS TRANSPORT



(Payload container (REGISTER (Facility(LCS-MOLR Invoke))))
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  UE  

If cancelling a deferred 5GC - MT - LR procedure for  periodic, triggered location events is initiated at UE,  the UE sets the Pa yload container type to “Location  services message container” and  includes the  MS Cance l Deferred Location  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  i nfo rmation IE.      

AMF  

UL NAS TRANSPORT   ( Payload container  ( LCS - MS Cancel DeferredLocation   Invoke ), Additional  information   ( deferred routing identifier ) ))  

DL NAS TRANSPORT   (Payload container  ( LCS - MS CancelDeferredLocation Return Result ) ,   Additional  i nformation   (Correlation Identifier))  

AMF  determines the LMF from the Routing Identifier  received in the Additional information IE of UL NAS  TRANSPORT message, and forwards the LCS - MS CancelDeferredLocatio n  I nvoke message via triggering  Namf_Communication_N1MessageNotify service operation  towards the LMF. The AMF also includes the Correlation  Identifier   set to the deferred routing identifier .    

Upon receipt of the   LCS   message   from LMF, the AMF  sets the Payload container type to “Location services  message container”   and includes the LCS - MS CancelDeferredLocation  in Payload container in the  DL NAS TRANS PORT .   The AMF also include s   the  Correlation Identifier in the Additional  i nformation IE.  

LMF  

Upon receipt of the   LCS - MS CancelDeferredLocation invoke  message   from AMF, the LMF triggers to cancel the periodic or  triggered location if it is still ongoing. For successful cancellation,  the LMF returns a LCS - MS CancelDeferredLocation return result.  For unsuccessful cancellation, the LMF returns a LCS - MS CancelDeferre dLocation return error. The LMF triggers an  Namf_Communication_N1N2MessageTransfer service operation  towards the AMF to request the transfer of the LCS - MS CancellDeferredLocation message. The LMF also includes the  Correlation Identifier   identifying the LMF .  
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LMF
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Upon receipt of the LCS message from LMF, the AMF sets the Payload container type to “Location services message container” and includes the LCS-MSCancelDeferredLocation in Payload container in the DL NAS TRANSPORT. The AMF also includes the Correlation Identifier in the Additional information IE.







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











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







UL NAS TRANSPORT



(Payload container (LCS-MSCancelDeferredLocation Invoke), Additional information (deferred routing identifier)))







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 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.



 







DL NAS TRANSPORT



(Payload container (LCS-MSCancelDeferredLocation Return Result),



Additional information (Correlation Identifier))
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  UE  

If cancelling a deferred 5GC - MT - LR procedure for  periodic, triggered location events is initiated at UE,  the UE sets the Pa yload container type to “Location  services message container” and  includes the  MS Cance l Deferred Location  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 Info rmation IE.      

AMF  

UL NAS TRANSPORT   ( Payload container  ( LCS - MS Cancel DeferredLocation   Invoke ), Additional  information   ( deferred routing identifier ) ))  

DL NAS TRANSPORT   (Payload container  ( LCS - MS CancelDeferredLocation Return Result ) ,   Additional Information   (Correlation Identifier))  

AMF  determines the LMF from the Routing Identifier  received in the Additional information IE of UL NAS  TRANSPORT message, and forwards the LCS - MS CancelDeferredLocatio n  I nvoke message via triggering  Namf_Communication_N1MessageNotify service operation  towards the LMF. The AMF also includes the Correlation  Identifier   set to the deferred routing identifier .    

Upon receipt of the   LCS   message   from LMF, the AMF  sets the Payload container type to “Location services  message container”   and includes the LCS - MS CancelDeferredLocation  in Payload container in the  DL NAS TRANS PORT .   The AMF also include s   the  Correlation Identifier in the Additional Information IE.  

LMF  

Upon receipt of the   LCS - MS CancelDeferredLocation invoke  message   from AMF, the LMF triggers to cancel the periodic or  triggered location if it is still ongoing. For successful cancellation,  the LMF returns a LCS - MS CancelDeferredLocation return result.  For unsuccessful cancellation, the LMF returns a LCS - MS CancelDeferre dLocation return error. The LMF triggers an  Namf_Communication_N1N2MessageTransfer service operation  towards the AMF to request the transfer of the LCS - MS CancellDeferredLocation message. The LMF also includes the  Correlation Identifier   identifying the LMF .  
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Upon receipt of the LCS message from LMF, the AMF sets the Payload container type to “Location services message container” and includes the LCS-MSCancelDeferredLocation in Payload container in the DL NAS TRANSPORT. The AMF also includes the Correlation Identifier in the Additional Information IE.







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











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







UL NAS TRANSPORT



(Payload container (LCS-MSCancelDeferredLocation Invoke), Additional information (deferred routing identifier)))







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 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.



 







DL NAS TRANSPORT



(Payload container (LCS-MSCancelDeferredLocation Return Result),



Additional Information (Correlation Identifier))
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UE AMF LMF

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 decides to respond to the DL NAS TRANSPORT message that 

carries the LPP messages from LMF. The UE sets the Payload container 

type to 

Ā

LPP message container

ā

 and forwards the LPP message in the 

Payload container in the UL NAS TRANSPORT message. UE also 

includes in Additional information 

 the Routing identifier received in the  DL NAS TRANSPORT message 

that carries the LPP messages from LMF.

The AMF determines the LMF and,  except in the case of a Periodic or Triggered 

5GC-MT-LR (see 3GPP TS 23.273 [2]), the appropriate positioning session from 

the 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 

AMF also includes the Payload container type and the Correlation Identifier set 

to the Routing identifier in Additional information IE in UL NAS TRANSPORT 

message. 

UE received LPP messages encapsulated in the DL NAS TRANSPORT message.

UL NAS TRANSPORT

(Payload container(LPP message), Additional 

information(Routing identifier)
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UE received LPP messages encapsulated in the DL NAS TRANSPORT message.
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UE AMF LMF

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 decides to respond to the DL NAS TRANSPORT message that 

carries the LPP messages from LMF. The UE sets the Payload container 

type to ĀLPP message containerā and forwards the LPP message in the 

Payload container in the UL NAS TRANSPORT message. UE also 

includes in Additional information 

 the Routing identifier received in the  DL NAS TRANSPORT message 

that carries the LPP messages from LMF.

The AMF determines the LMF and,  except in the case of a Periodic or Triggered 

5GC-MT-LR (see 3GPP TS 23.273 [2]), the appropriate positioning session from 

the 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 

AMF also includes the Payload container type and the Correlation Identifier set 

to the Routing identifier in Additional information IE in UL NAS TRANSPORT 

message. 

UE received LPP messages encapsulated in the DL NAS TRANSPORT message.

UL NAS TRANSPORT

(Payload container(LPP message), Additional 

Information(Routing identifier)
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UE received LPP messages encapsulated in the DL NAS TRANSPORT message.
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  UE  

When a  SL - MO - LR location session is initiated at  UE, the UE sets the Payload c ont ainer type to  “Location services message container” and  includes a n   LCS - SL MO LR  Inv oke   in Payload  container  i n the UL NAS TRANSPOR T message .    

AMF  

UL NAS TRANSPORT   ( Pa yload c ontai ner   ( REGIS TER   (Facility( LCS - SL MOLR  Invoke ))) )    

DL NAS TRANSPORT   (Payload c ontaine r   ( FACILITY (Facility  ( LCS - SL MO LR R eturn Result ) )))    

If AMF decides to request positioning from LMF, the  AMF invokes the Nlmf_Location_DetermineLocation  Request service operation to wa rds LMF.    

LMF  

Upon receipt of the Nlmf_Location_DetermineLocation  Response service operation from LMF, the AMF sets  the Payloa d con tainer   type to “Location services  message container” and includes a  SL - MO - LR  Response in Payload container in the DL NAS  TRANSPORT .    
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LMF







 UE







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











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 LCS-SLMOLR Invoke in Payload container in the UL NAS TRANSPORT message.











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











DL NAS TRANSPORT



(Payload container (FACILITY(Facility (LCS-SLMOLR Return Result))))











UL NAS TRANSPORT



(Payload container (REGISTER (Facility(LCS-SLMOLR Invoke))))
















image12.emf
UE AMF UDM

UE generated or updated the UE Location Privacy Indication 

information. The UE initiates UE Location Privacy Setting 

procedure via the UL NAS TRANSPORT message that carries the 

supplementary services LocationPrivacySetting messages that 

includes UE Location Privacy Indication information. The UE sets 

the Payload container type to 

Ā

Location services message 

container

ā

 and forwards the LocationPrivacySetting message in the 

Payload container in the UL NAS TRANSPORT message. 

The AMF transfers the UE Location Privacy Indication 

information to the UDM via triggering 

Nudm_ParameterProvision_Update service operation and 

receives the acknowledgement message from UDM. 

UL NAS TRANSPORT

(Payload container(LocationPrivacySetting message))

DL NAS TRANSPORT

(Payload container(LocationPrivacySetting 

Acknowledgement message))

Upon receipt of the acknowledgement message from UDM, the AMF sets the 

Payload container type to 

Ā

Location services message container

ā

 and includes 

the Acknowledgement of LocationPrivacySetting in Payload container in the DL 

NAS TRANSPORT.
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UE generated or updated the UE Location Privacy Indication information. The UE initiates UE Location Privacy Setting procedure via the UL NAS TRANSPORT message that carries the supplementary services LocationPrivacySetting messages that includes UE Location Privacy Indication information. The UE sets the Payload container type to “Location services message container” and forwards the LocationPrivacySetting message in the Payload container in the UL NAS TRANSPORT message. 
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UE AMF UDM

UE generated or updated the UE Location Privacy Indication 

information. The UE initiates UE Location Privacy Setting 

procedure via the UL NAS TRANSPORT message that carries the 

supplementary services LocationPrivacySetting messages that 

includes UE Location Privacy Indication information. The UE sets 

the Payload container type to 

“

Location services message 

container

”

and forwards the LocationPrivacySetting message in the 

Payload container in the UL NAS TRANSPORT message. 

The AMF transfers the UE Location Privacy Indication 

information to the UDM via triggering 

Nudm_ParameterProvision_Update service operation and 

receives the acknowledgement message from UDM. 

UL NAS TRANSPORT

(Payload container(LocationPrivacySetting message))

DL NAS TRANSPORT

(Payload container(LocationPricacySetting 

Acknowledgement message))

Upon receipt of the acknowledgement message from UDM, the AMF sets the 

Payload container type to 

“

Location services message container

”

and includes 

the Acknowledgement of LocationPrivacySetting in Payload container in the DL 

NAS TRANSPORT.
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UE generated or updated the UE Location Privacy Indication information. The UE initiates UE Location Privacy Setting procedure via the UL NAS TRANSPORT message that carries the supplementary services LocationPrivacySetting messages that includes UE Location Privacy Indication information. The UE sets the Payload container type to “Location services message container” and forwards the LocationPrivacySetting message in the Payload container in the UL NAS TRANSPORT message. 
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When  PRU association  procedure   is initiated at UE, the UE sets  the  p ayl o ad   con t aine r type to “Location services message  container” ,   sets the   PRU bit of   payload container   information to   “ Payload  container   relate d to   PRU ” ,   an d includes a n   PRU  association  invoke   message   in  the  p ayload container  of   the U L   N AS T RANS PORT mes s age .   The UE   also   includes a  routing  identifier  as specif ied in the clause   6.17.1 of 3GPP   TS   23.273   [2]  

AMF  

UL NAS TRANSPORT   ( Payload   c ontainer   (PRU - a ssociation  invoke ) ,     Ad dition al i nfor matio n   ( correlation   iden tifier) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( return result   =   PRU - as sociation ) ,   A ddi tional information ( correlatio n   id entifier)  

The AMF  ve ri fies   whether  the sender of the PRU   as sociation invok e message  is a PRU based o n th e   subscr i ption informa tion from the UDM.  The  AMF  determines the LMF  as specif ied in the clause   6.17.1 of 3GPP   TS   23.2 73   [2].  T hen the AMF   forwards the  PRU association reque st  mes sage via triggering  Namf_ Communication_N1Me ssage Notify service operation t owar d s the L M F   with including an indication of whether the  sender of the PRU - association  invoke message is a PRU   and the  correlation identifier set to the received  routing identifier.  

Upon   the LM F r e cei ved th e  PRU - association invoke mes sage with  the  indication   of the   request co rresp o nding to a PRU, if the LMF can accept the  PRU association, the serving LMF returns a  PRU association return  result  message  and the cond itions   for perform PRU as sociati on u pdate   to  the PRU  by  invok ing   the Namf_Commu nication_N1N2 Messa ge Transfer servic e  operation   The LMF also include  the  correlation identi fier  assigned by the LM F.    

LMF   UE  

Upon   receipt of the  message from the LMF, t he AMF set s the  Payload con tainer type to “Location services message container”  and includ es  the   retu rn result   message  in   the   Payload contain er  of   the DL NA S TRANSPORT .   The AMF also includes the  routing  identifier  set   t o the received correlation identifier  in the  A dditional  information IE.  
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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 an PRU association invoke message 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 (PRU-association invoke), 



Additional information (correlation identifier))







Upon receipt of the message from the LMF, the AMF sets the Payload container type to “Location services message container” and includes the 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 = PRU-association), Additional information (correlation identifier)







Upon the LMF received the PRU-association invoke message with the indication of the request corresponding to a PRU, if the LMF can accept the PRU association, the serving LMF returns a PRU association 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. 







The AMF verifies whether the sender of the PRU association invoke message 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 PRU association request message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF with including an indication of whether the sender of the PRU-association invoke message is a PRU and the correlation identifier set to the received routing identifier.
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When  PRU association  procedure   is initiated at UE, the UE sets  the  p ayl o ad   con t aine r type to “Location services message  container” ,   sets the   PRU bit of   payload container   information to   “ Payload  container   related to   PRU ” ,   an d includes a n   PRU  association  invoke   message   in  the  p ayload container  of   the U L   N AS T RANS PORT mes s age .   The UE   also   includes a  routing  identifier  as specif ied in the clause   6.17.1 of 3GPP   TS   23.273   [2]  

AMF  

UL NAS TRANSPORT   ( Payload   c ontainer   (PRU - a ssociation  invoke ) ,     Ad dition al i nfor matio n   ( correlation   iden tifier) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( return result   =   PRU - as sociation ) ,   A ddi tional information ( correlation   id entifier)  

The AMF  ve ri fies   whether  the sender of the PRU   as sociation invoke message  is a PRU based o n th e   subscr i ption informa tion from the UDM.  The  AMF  determines the LMF  as specif ied in the clause   6.17.1 of 3GPP   TS   23.2 73   [2].  T hen the AMF   forwards the  PRU association reque st  mes sage via triggering  Namf_ Communication_N1Me ssageNotify service operation t owar d s the L M F   with including an indication of whether the  sender of the PRU - association  invoke message is a PRU   and the  correlation identifier set to the received  routing identifier.  

Upon   the LM F r e cei ved th e  PRU - association invoke mes sage with  the  indication   of the   request co rresp o nding to a PRU, if the LMF can accept the  PRU association, the serving LMF returns a  PRU association return  result  message  and the cond itions for perform PRU as sociati on u pdate   to  the PRU  by  invok ing   the Namf_Commu nication_N1N2 Messa ge Transfer servic e  operation   The LMF also include  the  correlation identi fier  assigned by the LM F.    

LMF   UE  

Upon   receipt of the  message from the LMF, t he AMF set s the  Payload con tainer type to “Location services message container”  and includ es  the   retu rn result   message  in   the   Payload container  of   the DL NA S TRANSPORT .   The AMF also includes the  routing  identifier  set   t o the received correlation identifier  in the additional  information IE.  
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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 an PRU association invoke message 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 (PRU-association invoke), 



Additional information (correlation identifier))







Upon receipt of the message from the LMF, the AMF sets the Payload container type to “Location services message container” and includes the 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 = PRU-association), Additional information (correlation identifier)







Upon the LMF received the PRU-association invoke message with the indication of the request corresponding to a PRU, if the LMF can accept the PRU association, the serving LMF returns a PRU association 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. 







The AMF verifies whether the sender of the PRU association invoke message 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 PRU association request message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF with including an indication of whether the sender of the PRU-association invoke message is a PRU and the correlation identifier set to the received routing identifier.
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When  PRU  dis association  procedure   is initiate d at   UE,  the U E se ts the Payl oad con t ainer type to “Location  services message container” ,   sets the   PRU bit of   payload container   information to   “ Payload  container   related to PRU ” ,   and includes a n   PRU  dis association  invoke   message   and an indication of whethe r  acknowled ge ment is expected  in  the p a yload container  i n the U L NAS TRANSPORT   message.  Th e UE   also  include s   the routing identifier received from the  LMF   last time .  
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When PRU disassociation 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 an PRU disassociation invoke message 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.
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DL NAS TRANSPORT



(Payload container (return result = PRU-disassociation), Additional information (correlation identifier)












image17.emf
   

UE  

When  PRU  dis association  procedure   is initiate d at   UE, the U E se ts the Payl oad con t ainer type to  “Location services message container” ,   sets the   PRU bit of   payload container   information to   “ Payload  container   related to PRU ” ,   and includes  a n   PRU  dis association  invoke   message   and an  indication of whethe r acknowled ge ment is expected  in  the p a yload container  i n the U L NAS  TRANSPORT   message.  Th e UE   also include the  routing identifier received from the  LMF   last time .  

AMF  

UL NAS TRANSPORT   ( Payload   c ontainer   (PRU - dis a ssociation  invoke ) ,  Additional information ( co rrelation   i dentifier ) )  

DL NAS TRANSPORT   (Payload c ontaine r   ( r eturn result   =  PRU - dis as sociation ) ,  Additional information ( correlation   identifi er)  

The  AMF  ver ifies whether the sender of the P RU - disa ssociation invoke  message is a PRU  based  on the subscription information from the UD M.  The AMF  determines the LMF as spec ifi ed in clause   6.17.3 of  3GPP   TS   23.2 73   [2]. Then the AMF  forwards the  PRU  di s asso ciation  request  message via triggering Namf_ Communication _N1Me ssageNotify  service operation towards the LMF   with includi ng an indicatio n of  whether  the  sender of PRU - disass oc iation invoke message is  a PRU.  

Upon  the LMF  recei ves   the  PRU - dis association invoke mes sage with  the  indication of the reque st corresp o nding to a PRU .   I f the  reques t of the  ack no wledgement is  indicated by the PRU in the PRU - dis association  inv oke message , t he serving LMF returns a  result  message  of the  P RU  d is as sociation  procedure   by inv oking the  Namf_Commu nication_N1N2 Message Transfer service operation .  

LMF  

Upon receipt of the return result messag e from the LMF, t he  AMF set s the Payload con tainer   type to “Location services  message container” and includes  the   retu rn result   message  in   the   p ayload container  of   the DL NAS TRANSP ORT .    


oleObject17.bin




UE







AMF







LMF







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







Upon receipt of the return result message from the LMF, the AMF sets the Payload container type to “Location services message container” and includes the return result message in the payload container of the DL NAS TRANSPORT.
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The AMF verifies whether the sender of the PRU-disassociation invoke message 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 PRU disassociation request message via triggering Namf_Communication_N1MessageNotify service operation towards the LMF with including an indication of whether the sender of PRU-disassociation invoke message is a PRU.







When PRU disassociation 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 an PRU disassociation invoke message and an indication of whether acknowledgement is expected in the payload container in the UL NAS TRANSPORT message. The UE also include the routing identifier received from the LMF last time.
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Upon receipt of the Nlmf_Location_DetermineLocation Response service operation from LMF, the AMF sets the Payload container type to “Location services message container” and includes a SL-MO-LR Response in Payload container in the DL NAS TRANSPORT.











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 LCS-SLMOLR Invoke in Payload container in the UL NAS TRANSPORT message.











If AMF decides to request positioning from LMF, the AMF invokes the Nlmf_Location_DetermineLocation Request service operation towards LMF.
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container type to "SLPP message container" and forwards the SLPP 

message and the received Additional information in the Payload 
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The AMF determines the LMF and forwards the SLPP messages via triggering 
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