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Abstract:  This paper implements the procedures of the Network assisted SL Positioning.
1. Introduction/Discussion
This paper implements the following procedures based on the conclusions of KI#5 Network assisted SL Positioning.
The Normative work will be based on the following principles:
-	No normative work will be done by SA2 in Rel-18 to support inter PLMN Network Assisted SL Positioning i.e., 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 i.e., each UE is either registered in VPLMN or HPLMN, but both are registered in the same PLMN.
-	Legacy functionality specified in TS 23.273 [11] for location services shall be reused including MO-LR, MT-LR for both regulatory and commercial use, when the Target UE has NAS connection with AMF (directly or indirectly via a ProSe UE-to-Network Relay).
NOTE 1:	When the target UE has pending LCS request e.g., per deferred MT-LR and if there is no direct connection available, the target UE can try to discover U2N Relay (layer-2 or layer-3 with N3IWF) and setup indirect connection for handling the pending LCS request, e.g., location report.
-	The Location Service is triggered via the AMF that serves the Target UE, the request comes either from an application server via the GMLC, a 5G NF, or the Target UE.
-	The Target UE can initiate MO-LR or the LMF can initiate MT-LR based on legacy procedures.
-	Positioning protocol LPP endpoints in this case are the Target UE and the LMF.
NOTE 2:	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 and MO-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 and Located UE(s) perform ranging/SL positioning, as defined in KI#4.
-	The Target UE reports the identity of the Located UE(s) to the LMF.
NOTE 3:	It will be determined during normative phase 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.
-	Target UE discovers Located UE(s) for network assisted SL positioning. To assist the Target UE the LMF may provide candidate list of Located UE to participate in the network assisted SL positioning for the target UE. The provisioning of candidate list of Located UE assumes that the capability and location information of the Located UE in the list are maintained by 5GC.
-	The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result reported by Target UE and optionally also by Located UEs to estimate the location of the Target UE. The Ranging/Sidelink positioning and the positioning of the Located UE(s) can be scheduled with the same time (per TS 23.273 [11]) to improve the Target UE positioning accuracy.
NOTE 4:	The LMF may need to compensate the time difference of the positioning of Target UE and Located UE with additional information.
NOTE 5:	The Ranging/Sidelink positioning supports the scheduled location time feature.
-	The LMF provides the 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.

In this paper, the network assisted mechanism is considered that the Target UE is able to have NAS connection with AMF, the network is involved in the Located UE positioning based on reported Located UE ID. For the Target UE is not able to have NAS connection with AMF, the parts of the conclusion have no network involved in, even the network is involved, it is only used for the result calculation, it is not suitable to be called network assisted.
Another point is that the Network assisted SL Positioning can be carried out either by the Target UE or LMF, so it would better to use the separate clause from the LMF determined Network assisted SL Positioning and Target UE determined Network assisted SL Positioning perspectives. If to use the MO/MT perspective, there may be multiples case to be described.

2. Text Proposal
It is proposed to capture the following changes to TS 23.586.
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[bookmark: _Toc66692711][bookmark: _Toc66701890][bookmark: _Toc69883564][bookmark: _Toc73625577][bookmark: _Toc122420944]6.X	Procedures for Network assisted Sidelink Positioning
[bookmark: _Toc66692712][bookmark: _Toc66701891][bookmark: _Toc69883565][bookmark: _Toc73625578][bookmark: _Toc122420945]6.X.1	General
The procedures for Network assisted Sidelink Positioning may be initiated by the LMF (as described in clause 6.2.2) or by the UE (as described in clause 6.2.3).
[bookmark: _Toc66692713][bookmark: _Toc66701892][bookmark: _Toc69883566][bookmark: _Toc73625579][bookmark: _Toc122420946]6.X.2	LMF determined Network assisted Sidelink Positioning
Figure 6.X.2-1 illustrates the general LMF determined Network assisted Sidelink Positioning requested by Target UE, the LCS clients or the AF. In this scenario, it is assumed that the target UE may be identified using an SUPI or GPSI. This procedure is applicable to a request from a Target UE, an LCS client or AF for a current location of the target UE, and it is assumed that
-	Privacy verification may be required for the location service request
-	The LCS client or the AF needs to be authorised to use the location service.


Figure 6.X.2-1: LMF determined Network assisted Sidelink Positioning Procedure
1)	Target UE initiates the 5GC-MO-LR Procedure from step1~5 in clause 6.2 of TS23.273[8], LCS Client or the AF (via NEF) initiates the 5GC-MT-LR Procedure from step1~12 in clause 6.1.2 of TS23.273[8].
2)	The LMF determines to use the Network assisted Sidelink Positioning Procedure if e.g., the LMF doesn’t have enough measurement data for Target UE location determination.
3)	The LMF triggers the Ranging/Sidelink Positioning Procedure, and sends the Ranging/Sidelink Positioning request to the Target UE to triggers the Target UE to perform the Ranging/Sidelink Positioning procedure. The Ranging/Sidelink Positioning request is included in the DL positioning message which is forwarded by the AMF. The Ranging/Sidelink Positioning request may additionally include the candidate Located UE(s) ID for Located UE(s) discovery and selection.
4)	The Target UE performs the Located UE(s) discovery and selection.
5)	The Target UE performs the Ranging/Sidelink Positioning Procedure with the selected Located UE(s).
6)	The Target UE replies to the LMF with the selected Located UE(s) ID by the Ranging/Sidelink Positioning response message included in the UL positing message which is forwarded by the AMF. The Ranging/Sidelink Positioning response message may also include the Ranging/Sidelink Positioning measurement data/result with the selected Located UE(s).
7)	To obtain the selected Located UE(s) location, the LMF sends the Namf_Location_providePositioninginfo reuqest including the Located UE(s) ID to the Target UE’s AMF.
8)	Target UE’s AMF determines the GMLC corresponding to the selected Located UE(s) based on the Located UE(s) ID and its UE context. Then Target UE’s AMF sends the Ngmlc_Location_ProvideLocation reuqest including the Located UE(s) ID to GMLC which triggers the GMLC to initiate the MT-LR procedure for the corresponding Located UE(s).
9)	GMLC invokes a Nudm_SDM_Get service and Nudm_UECM_Get service for determining the privacy setting and the Located UE(s)’s AMF.
10)	GMLC initiates the MT-LR procedure for the Located UE(s) started from step4 as defined in clause 6.1.2 of TS23.273[8].
11)	GMLC sends the Ngmlc_Location_ProvideLocation response including the Located UE(s) location to the Target UE’s AMF.
12)	Target UE’s AMF forwards the Located UE(s) location to the LMF.
13)	The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result reported by Target UE to estimate the location of the Target UE
14)	The LMF distributes the location of the Target UE following the subsequent procedure in 5GC-MT-LR Procedure from step13~24 in clause 6.1.2 of TS23.273[8] or 5GC-MO-LR Procedure from step6~13 in clause 6.2 of TS23.273[8].
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]6.X.3	Target UE determined Network assisted Sidelink Positioning
Figure 6.X.3.1-1 illustrates general Target UE determined Network assisted Sidelink Positioning requested by the Target UE to the serving PLMN for obtaining its location.


Figure 6.X.2-1: Target UE determined Network assisted Sidelink Positioning Procedure
1)	The Target UE determines to use the UE determined Network assisted Sidelink Positioning Procedure for obtaining its location when e.g., the Target UE considers the obtained position is not accuracy via the legacy 5GC-MO-LR Procedure, or the Target UE is not able to perform the Uu positioning.
2)	The Target UE performs the Located UE(s) discovery and selection.
3)	The Target UE may perform Ranging/Sidelink Positioning procedure with the selected Located UE(s).
4)	The Target UE sends the MO-LR Request message to the Target UE’s AMF which includes the Located UE(s) ID and optional Ranging/Sidelink Positioning measurement data/result with the Located UE(s) to indicate that is for Network assisted Sidelink Positioning.
5)	Target UE’s AMF sends a Ngmlc_Location_ProvideLocation reuqest including the Located UE(s) ID to triggers that the GMLC initiates the MT-LR procedure for the corresponding Located UE(s).
6)	GMLC invokes a Nudm_SDM_Get service and Nudm_UECM_Get service for determining the privacy setting and the Located UE(s)’s AMF.
7)	GMLC initiates the MT-LR procedure for the corresponding Located UE(s) to obtain the location of the Located UE(s)
8)	GMLC sends the Ngmlc_Location_ProvideLocation response including the Located UE(s) location to the Target UE’s AMF.
9)	Target UE’s AMF selects the LMF taking the Ranging/Sidelink Positioning requirement into account.
10) Target UE’s AMF sends the Nlmf_Location_DetermineLocation request which includes the Located UE(s) position and the Ranging/Sidelink Positioning measurement data/result to the LMF.
11)	The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result reported by Target UE to estimate the location of the Target UE
12)	The LMF responds to the Target UE’s AMF the Target UE’s Location in the Nlmf_Location_DetermineLocation response.
[bookmark: _GoBack]13)	The LMF distributes the location of the Target UE following the subsequent procedure in the 5GC-MO-LR Procedure from step7~13 in clause 6.2 of TS23.273[8]
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