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Abstract: This paper introduces the feature Network assisted Sidelink Positioning in TS 23.586.
1. Introduction/Discussion
This paper proposes to add the feature Network assisted Sidelink Positioning based on the KI#5 conclusion in TR 23.700-86.
2. Text Proposal
It is proposed to capture the following changes in TS 23.586.
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* * * * Second change* * * *
5.x	Network assisted SL Positioning
5.x.1 General
When a UE cannot to perform Uu based positioning due to either the UE is out of network coverage or in network coverage but cannot measure on sufficient number of gNBs. In this case, the network may assist the UE (in partial coverage or in network coverage) location estimation by using the absolute position of the Located UE and the ranging estimation result between the UE and the Located UE. 
The Network assisted SL Positioning feature has two cases:
-	When the UE has a NAS signalling connection, or
-	When the UE cannot establish a NAS signalling connection
A UE with a NAS signalling connection is in CM-Connected state either via a direct Uu link or via an Indirect Network Communication i.e. via ProSe UE-to-Network Relay (Layer-2 or Layer-3 with N3IWF). The UE enters CM-Connected state by performing UE triggered Service Request for MO-LR or performing Network triggered Service Request for NI-LR or MT-LR.
In this release, Network Assisted SL Positioning is only supported when Target UE and Located UE are registered in the same PLMN i.e., no support for inter PLMN Network Assisted SL Positioning when the Target UE and Located UE are registered in different PLMNs. Roaming is supported when Target UE and Located UE are registered in the same PLMN, however each UE can be registered in either VPLMN or HPLMN.
5.x.2 Network assisted SL Positioning of UE with NAS connection
As the Target UE has or can establish a NAS signalling connection with the AMF, the functionality specified in TS 23.273 [8] for location services can be reused including e.g. MO-LR, MT-LR and NI-LR with the additional functionality captured in this clause. The UE location estimation performed in the LMF by using both the Located UE’s absolute location estimation and the Ranging estimation result between the Target UE and Located UE. 
-	The Location Service is triggered via the AMF serving the Target UE. The location request comes either from an AF/external client via the GMLC, a 5G NF, or the Target UE.
-	The LTE positioning protocol (LPP) as specified in TS 37.355 [x] is used between the Target UE and the LMF.
Editor’s Note: RAN WGs will determine whether and what enhancements and the subset functionalities of LPP are needed to support Network assisted SL positioning including an MT-LR, MO-LR and NI-LR.
-	Either the Target UE or LMF determines if network assisted SL positioning will be applied. When LMF determines that network assisted SL positioning is used, LMF may trigger the Target UE to perform the discovery of Located UE(s).
-	The Target UE discovers Located UE(s) for network assisted SL positioning. Optionally, to assist the Target UE the LMF may provide to the Target UE a list of candidate Located UE(s). In this case the LMF maintains the candidate list of Located UE(s) including e.g. the capability and location information of the Located UE(s).
-	The Target UE and Located UE(s) perform ranging/SL positioning. The Target UE includes the UE identity of the Located UE(s) to the LMF together with the Ranging measurement data or estimation result.
Editor’s Note: It is FFS what UE identity of the Located UE that the Target UE provides to the LMF. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF. The security impact will be coordinated with SA3.
-	The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or estimation results reported by Target UE and optionally also by Located UEs to estimate the location of the Target UE. 
- 	In case the Located UE is a non-stationary UE, the Ranging/Sidelink positioning and the positioning of the Located UE(s) can be scheduled with the same time, as specified in TS 23.273 [8], to improve the Target UE positioning accuracy.
NOTE:	The LMF may need to compensate the time difference of the positioning of Target UE and Located UE with additional information.
-	The LMF provides the UE location estimate to the AMF which forwards it either to the Target UE over NAS or to the GMLC, or to the 5GC NF according to legacy functionality.
5.x.3 Network assisted SL Positioning of UE without NAS connection
If the Target UE cannot establish NAS signalling connection with AMF, for MO-LR or pending MT-LR (e.g. deferred MT-LR), the following functionality is supported:
-	The Target UE performs the Located UE's discovery and selection of a Located UE that supports the indirect positioning request from the Target UE. The Located UE sends a location request to the AMF. The endpoints for LPP messages are the LMF and the Located UE(s) in this case.
Editor’s Note: It is FFS if an enhanced MO-LR message is send by the Located UE. How the AMF selects the LMF serving the Target UE (deferred MT-LR) is also FFS.
Editor’s Note: RAN WGs will determine whether and what enhancements and the subset functionalities of LPP are needed to support Located UE requesting MO-LR and deferred MT-LR on behalf of the Target UE.
-	The Target UE and Located UE perform ranging/SL positioning.
-	Located UE(s) reports the ranging/SL positioning measurement or estimation result to the LMF. This may include ranging measurements/estimation results received from the Target UE. 
-	The LMF uses the received information to calculate the location of the Target UE and provide the resulting location via the Located UE to the Target UE or via 5G NF to the LCS client or the Application Server.
Editor’s Note: Security aspects require confirmation from SA WG3.
Editor’s Note: Supporting of location report via the Located UE to the LMF needs to be confirmed by RAN.
Editor’s Note: It is FFS when AMF does not maintain target UE's context or GMLC cannot get target UE AMF address because of deregistration, whether and how location report from Located UE on behalf of Target UE is supported.
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