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[bookmark: _Toc20203939][bookmark: _Toc27894624][bookmark: _Toc36191691][bookmark: _Toc45192777][bookmark: _Toc47592409][bookmark: _Toc51834490][bookmark: _Toc83303923][bookmark: OLE_LINK1]* * * Start of Change * * * 
[bookmark: _Toc58920644][bookmark: _Toc122418145]6.X	Network Assisted Sidelink Positioning Procedure
[bookmark: _Toc58920670][bookmark: _Toc122418175]6.X.1	Network Assisted Sidelink Positioning Procedure for UE with NAS Connection
[bookmark: _Toc58920614][bookmark: _Toc122418106][bookmark: OLE_LINK5][bookmark: OLE_LINK6]6.X.1.1	LMF Triggered Network Assisted Sidelink Positioning Procedure
Figure 6.X.1.1-1 illustrates the LMF triggered network assisted sidelink postioning procedure for UE with NAS connection. In this procedure, LMF is responsible to determine to use the network assisted sidelink positioning.
This procedure is applicable to 5GC-MT-LR procedure, 5GC-MO-LR procedure and deferred 5GC-MT-LR procedure for periodic or triggered location event.


Figure 6.X.1.1-1: LMF Triggered Network Assisted Sidelink Positioning Procedure for UE with NAS Connection
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]0.	Steps 1-11 for the 5GC-MT-LR procedure in clause 6.1.2, steps 1-4 for the 5GC-MO-LR procedure, steps 1-14 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 or steps 1-26 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 are performed.
1.	The LMF receives Nlmf_Location_DetermineLocation Request from AMF or Event Report from the Target UE. The LMF determines to use network assisted sidelink positioning to estimate the location of the Target UE based on LCS QoS, Target UE positioning capabilities and so on.
2.	The LMF sends Located UE Request which is an LCS supplementary services message to the Target UE to request the Located UE which is in proximity with the Target UE. If the 5GC maintains the information of Located UEs (e.g. PRUs supporting the Located UE function), the LMF may select the Located UEs based on Located UE positioning capabilities, Located UE location and serving cell of the Target UE and include candidate list of Located UE in the request.
3.	The Target UE triggers Located UE Discovery and Selection in Clause x in TS 23.586[x].
4.	The Target UE sends the Located UE Response to the LMF. The Response includes the identifier(s) of the selected Located UE.
Editor's note:	The Located UE identifier is FFS.
5.	The LMF sends the Sidelink Positioning Request which is an LCS supplementary services message to UE. The Request includes the Located UE identifier(s). To improve the UE positioning accuracy, the request may also include a Scheduled Location Time which is used to gurateen that the sidelink positioning (i.e. step 6) and the Located UE positioning (i.e. step 11) can be scheduled at the same time.
6.	For each Located UE received from LMF in step 5, the Target UE triggers sidelink positioning in Clause y in TS 23.586[x].
7.	The Target UE sends Sidelink Positioning Response to LMF. The response includes the Located UE identifier and the sidelink positioning measurements between the UE and the Located UE.
8.	[Optional] The LMF may obtain sidelink positioning measurements from Located UE. For each Located UE received in step 4, the LMF sends the Sidelink Positioning Request to the Located UE. The request includes the Target UE identity. To improve the UE positioning accuracy, the request may also include a Scheduled Location Time which is used to gurateen that the sidelink positioning (i.e. step 9) and the Located UE positioning (i.e. step 11) can be scheduled at the same time.
	To transfer the Sidelink Positioning Request to the Located UE, the LMF obtains the serving AMF of the Located UE based on the Located UE identifier. The LMF sends the Namf_Communication_N1N2MessageTransfer service operation to the serving AMF of the Located UE. The service operation includes the Sidelink Positioning Request, the Located UE identifier, and a Correlation ID. The Correlation ID is assigned by the LMF to identity the LMF. The serving AMF of the Located UE forwards the Sidelink Positioning Request and the Correlation ID to the Located UE in a DL NAS TRANSPORTmessage.
9.	[Optional] If the step 8 is performed, the Located UE triggers sidelink positioning in Clause y in TS 23.586[x].
10.	[Optional] If the step 9 is performed, the Located UE sends Sidelink Positioning Response to LMF. The Response includes the Target UE identity and the sidelink positioning measurement between the Target UE and the Located UE.
	To transfer the Sidelink Positioning Response to the LMF, the Located UE sends the UL NAS TRANSPORT message including the Sidelink Positioning Response and the Correlation ID to the serving AMF of the Located UE. The serving AMF of the Located UE selects the LMF based on the Correlation ID and transfers the Sidelink Positioning Response to the LMF using an Namf_Communication_N1MessageNotify service operation. The service operation includes the Located UE identifier.
11.	The LMF performs one or more of the positioning procedures described in clauses 6.11.1, 6.11.2 and 6.11.3 to determine the location of Located UE.
	The LMF determines the location of the Target UE based on the location of Located UE and the sidelink positioning measurements/results received in step 7 or step 10.
12.	Steps 13-24 for the 5GC-MT-LR procedure in clause 6.1.2, steps 6-13 for the 5GC-MO-LR procedure, steps 16-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 or steps 28-30 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 are performed.
6.X.1.2	Target UE Triggered Network Assisted Sidelink Positioning Procedure 
Figure 6.X.1.2-1 illustrates Target UE triggered network assisted sidelink postioning procedure for UE with NAS connection. In this procedure, the Target UE determines to use the network assisted sidelink positioning.
This procedure is applicable to 5GC-MO-LR procedure. When the Target UE triggers the 5GC-MO-LR procedure, if there is avialble Located UE in proximity with the Target UE, the UE may provide the list of Located UE to network to trigger network assisted sidelink positioning.
Editor's note:	Whether and how the procedure applies to 5GC-MT-LR procedure and deferred 5GC-MT-LR procedure for periodic or triggered location event procedure is FFS.

 
Figure 6.X.1.2-1: UE Triggered Network Assisted Sidelink Positioning Procedure for UE with NAS Connection
1.	If the Target UE is in CM-IDLE state, the Target UE instigates the UE triggered Service Request as defined in clause 4.2.3.2 of TS 23.502 [19] in order to establish a signalling connection with the AMF.
2.	The Target UE triggers Located UE Discovery and Selection in Clause x in TS 23.586[x].
3.	The Target UE determines to use network assisted sidelink positioning to estimate the location of the target UE based on LCS QoS, UE positioning capabilities and the discovery result in step 2.
4.	Steps 2-4 for the 5GC-MO-LR procedure in clause 6.2 are performed with the following differences:
-	At step 2 in clause 6.2 the MO-LR Request includes the list of Located UE discovered and selected by Target UE in step 2.
-	At step 3 in clause 6.2 the AMF selects LMF that supports network assisted sidelink positioning.
. -	At step 4 in clause 6.2 the AMF includes the list of Located UE provided by UE in Nlmf_Location_DetermineLocation Request.
5.	Steps 5-11 for the LMF Triggered Network Assisted Sidelink Positioning Procedure in clause 6.x.1.1 are performed.
6.	Steps 6-13 for the 5GC-MO-LR procedure in clause 6.2 are performed.

6.X.2	Network Assisted Sidelink Positioning Procedure for UE without NAS Connection
Editor's note:	Whether and how the procedure applies to 5GC-MT-LR procedure and 5GC-MO-LR procedure is FFS.
6.X.2.1	Event Report Triggered Network Assisted Sidelink Positioning for UE without NAS Connection
Figure 6.X.2.1-1 illustrates the network assisted sidelink postioning procedure for UE without NAS connection. This procedure applies to the scenario that after the deferred 5GC-MT-LR procedure for periodic or triggered location event is initiated, when Target UE detects the event, it cannot establish NAS connection to send the event report, e.g. the Target UE is out of network coverage. The Target UE sends the event report via a Located UE to LMF which will use the sidelink positioning measurements and the location of Located UE to determine the location of Target UE.

 
Figure 6.X.2.1-1: Event Report Triggered Network Assisted Sidelink Positioning for UE without NAS Connection
0.	Steps 1-21 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 are performed.
1.	A trigger or periodic event is detected by the Target UE.
2.	The Target UE cannot establish the NAS connection, e.g. the Target UE is out of network coverage.
3.	The Target UE triggers Located UE Discovery and Selection in Clause x in TS 23.586[x].
4.	The Target UE may trigger the sidelink positioning in Clause y in TS 23.586[x].
5.	The Target UE sends Event Report Transfer Request to a Located UE. The request includes the Event Report and derferred routing identifier. The Event Report includes the list of Located UE discovered and selected in step 3. If step 4 is performed, the sidelink positioning measurements/results is also included.
6.	The Located UE sends Event Report Transfer Response to the Target UE.
7.	The Located UE sends UL NAS Transport including the Event Report and the deferred routing identifier to the serving AMF of the Located UE.
8.	The serving AMF of the Located UE forwards the Event Report to the LMF identified by deferred routing identifier. If the Event Report includes the sidelink positioning measurements/results and the LMF knows the location of the Located UE, the LMF determines the location of the Target UE based on these information and the steps 9-12 are skipped.
9-12.	[Optional] If the Target UE location is requested by LCS Client or AF and the LMF cannot determine Target UE location based on the information received in the Event Report, the steps 9-12 is performed which are the same as the steps 8-11 in clause 6.x.1.1. 
13.	Steps 28-30 for the deferred 5GC-MT-LR procedure for periodic or triggered location events in clause 6.3.1 are performed.
* * * End of Change * * * 
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