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Abstract:  This paper proposes the Procedures for SL positioning for target UE with NAS connection involving 5GC NF.

1. Introduction/Discussion
This paper proposes procedures for SL positioning for target UE with NAS connection involving 5GC NF.
2. Text Proposal
It is proposed to capture the following changes to TS 23.586.
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Figure 6.5.1-X. Procedures for Network Assisted SL positioning of UE with NAS connection
Editors’ Note: The procedures may be updated to align with SL-MT-LR procedure.
0.	UE1 and other UEs are authorized for Ranging/SL positioning service and are provisioned with policy/parameter on Ranging/SL positioning service as specified in clause 6.2 of TS 23.586 [x].
1.	AMF may receive Location Request asking location information of UE1 from LCS client or AF via GMLC and/or NEF. And the location request may include some QoS requirement needs to be met (e.g. accuracy, response time, LCS QoS Class). 
2.	AMF selects a LMF for handling location service of UE1.
3.	AMF sends an Nlmf_Location_DeterminedLocation service operation toward the selected LMF including location request and QoS requirement as received in step 1.
4.	LMF sends a Positioning Capability Request to UE1.
5.	After receiving positioning capability request from LMF, UE1 may decide whether Network assisted SL positioning is needed for example based on channel monitoring.
	When Network Assisted SL positioning should be used, UE1 may discover located UE and SL reference UEs(UE2, UE3, UE4,…) for SL positioning.
6.	UE1 sends a Positioning Capability Response which may include information of located UE and SL reference UEs discovered.
7.	Based on Positioning Capability Response, LMF may decide whether Network Assisted SL positioning is used. And when Network Assisted SL positioning is determined, LMF may decide SL positioning method based on QoS information included in location request, negotiated UE1’s capability and available reference UEs.
LMF may decide whether LMF, UE1 or other UE perform calculation of location result.
8.	LMF may send assistance information to UE1 and selected SL reference UEs.
9.	LMF or NG-RAN may make resource assignment of UE1 and SL reference UEs for SL positioning.
10. LMF sends a request for location information to UE1 to trigger ranging/SL positioning operation in step 11.
11.	UE1 and SL references UEs perform Ranging/SL positioning procedures.
12.	UE1 sends Ranging/SL positioning result to LMF with information of located UE.
	If location calculation is performed in a UE, the calculation result is shared in step 12. Otherwise, LMF calculates location based on the received result.
13.	LMF may determine UE1’s location based on received SL positioning result and known location of located UEs.
If needed, LMF may perform Uu positioning with located UE.
14.	LMF sends AMF Nlmf_Location_DetermineLocation Response which includes location result.
15.	AMF may send location result to the indicated destination.
6.5.1.2	Procedures for UE triggered Network assisted SL Positioning of UE with NAS connection


Figure 6.5.1-Y. UE triggered Network Assisted SL positioning of UE with NAS connection
Editors’ Note: The procedures may be updated to align with SL-MO-LR procedure.
0. UE1 and other UEs are authorized for Ranging/SL positioning service and are provisioned with policy/parameters on Ranging/SL positioning service as specified in clause 6.2 of TS 23.586 [x].
1.	UE1 may be triggered for location request based on UE triggered Network Assisted SL positioning. The location request may include its destination for example an LCS client or AF. And the location request may include requested location service (e.g., absolute location, relative location, etc) and QoS requirement (e.g. accuracy, response time, LCS QoS Class).
2.	UE1 discovers located UE and SL Reference UEs (UE2, UE3, UE4,…) and select number of SL reference UEs among discovered UEs which are needed for SL positioning based on QoS requirement of the location request and UE1’s capability on SL positioning. UE1 may setup PC5 connections with the located UE and the selected SL reference UEs.

3.	If UE1 is in CM-IDLE state, UE1 initiates a UE triggered Service Request in order to establish a signalling connection with its serving AMF.
4.	UE1 sends AMF a UL NAS TRANSPORT message including Network Assisted SL positioning service request and the service request includes QoS information, and information of located UE and SL reference UEs. 
5.	AMF selects a LMF to handle the location request from UE1.
6.	AMF sends a Nlmf_Location_DeterminedLocation service operation toward the selected LMF including the service request.
7.	LMF, UE1 and SL reference UEs may communicate to perform SL positioning capability negotiation.
LMF may select a SL positioning method based on QoS information included in location request, negotiated UE1’s capability, located UE, and available reference UEs. LMF may select SL reference UEs based on the decided SL positioning method.
LMF may decide whether LMF, UE1 or other UE perform calculation of location result.
8.	LMF may send assistance information to UE1, located UE, and selected SL reference UEs.
9.	LMF or NG-RAN may make resource assignment of UE1, located UE, and SL reference UEs for SL positioning.
10. LMF sends a request for location information to UE1 to trigger ranging/SL positioning procedure in step 11.
11.	UE1, located UE, and SL references UEs perform Ranging/SL positioning procedures.
12.	UE1 sends Ranging/SL positioning result to the LMF with information of located UE.
	If location calculation is performed in a UE, the calculation result is shared in step 12. Otherwise, LMF calculates location based on the received result.
13.	LMF may determine UE1’s location based on received SL positioning result and known location of located UEs.
If needed, LMF may perform Uu positioning with located UE.
14.	LMF send AMF Nlmf_Location_DetermineLocation Response which includes location result.
15.	AMF may send location result to the indicated destination based on step 7-12 of clause 6.2
16. AMF sends DL NAS TRANSPORT message including service response to UE1. If the UE1 is requesting its own location, the response carries the location result received from LMF.
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