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[bookmark: _Toc66692711][bookmark: _Toc66701890][bookmark: _Toc69883564][bookmark: _Toc73625577][bookmark: _Toc122420944]6.X	Procedures for Network assisted Ranging/SL Positioning
[bookmark: _Toc66692712][bookmark: _Toc66701891][bookmark: _Toc69883565][bookmark: _Toc73625578][bookmark: _Toc122420945]6.X.1	General
The procedure for Network assisted Ranging/SL Positioning is defined from the following two aspects as specified in clause 5.17 to obtain the absolute locations of Target UE, relative locations or ranges and directions between pairs of UEs:
-	SL-MT-LR with LMF involved procedure
-	SL-MO-LR with LMF involved procedure
[bookmark: _Toc66692713][bookmark: _Toc66701892][bookmark: _Toc69883566][bookmark: _Toc73625579][bookmark: _Toc122420946]6.X.2	SL-MT-LR with LMF involved procedure
Figure 6.X.2-1 illustrates the general SL-MT-LR with LMF involved procedure. In this scenario, it is assumed that the target UE may be identified using an SUPI or GPSI, and it is assumed that
-	Privacy verification may be required for the location service request
-	The AF needs to be authorised to use the location service.



Figure 6.x.2-1: SL-MT-LR Procedure 
1)	AF sends a LCS service request to NEF for:
Case 1: Obtaining the Target UE absolute location as specified in clause 6.1.2. in this case, the legacy LCS request is reused.
Case2: Obtaining the relative locations or ranges and directions between pairs of UEs, in this case, the LCS service request includes measurement type, e.g., relative locations or ranges and directions between pair of UEs, the ID of the pairs of UEs, the required QoS for corresponding measurement result.
2)	The NEF identifies the LCS service request.
3)	The NEF sends Ngmlc_Location_ProvideLocation_Request service operation to the GMLC.
4)	In case 2, the GMLC may determine Role of involved UEs, e.g., Target UE, SL Reference UE, and sends the Namf_Location_ProvidePositioningInfo request to Target UE’s AMF with additionally including the ID of the pairs of UEs, the required QoS, and measure result type, e.g., relative locations or ranges and directions between pairs of UEs. In case1, the legacy process for the Namf_Location_ProvidePositioningInfo request is reused if to obtain the Target UE absolute location.
5)	Target UE’s AMF trigger the service request procedure if the Target UE is in CM-IDLE state.
6)	Target UE’s AMF performs the Target UE’s privacy check as legacy defined. This process also needs to check the privacy for the relative locations or ranges and directions between pairs of UEs, in this case, the NAS location request also includes the SL Reference UE ID.
7)	Target UE’s AMF performs the LMF selection based on the stored Ranging/SL positioning capability of the Target UE.
8)	Target UE’s AMF sends the Nlmf_Location_DetermineLocation request to the LMF, this request includes the Ranging/SL positioning capability of the Target UE. In case 2, the AMF also includes the ID of the pairs of UEs.
9)	The LMF sends a Ranging/SL positioning service request to the Target UE, which requests the Target UE for:
-	Located UE discovery and report for case 1 or 
-	SL reference UE discovery and performing the Ranging/SL positioning with the SL reference UE(pair UE) for case2. In this case, the Ranging/SL positioning service request also includes the SL reference UE ID(s) (pair UE),  the measurement type, e.g., relative locations or ranges and directions between pair of UEs, the required QoS for corresponding measurement result.
10)	The Target UE performs the Located UE discovery (case1) and SL reference UE discovery (case 2). In case2, the Target UE skips the step 11~18 and jumps to the step19 to perform the ranging/SL positioning procedure with SL reference UE(pair UE).
11)	Target UE reports the discovered and selected Located UE(s) to the LMF.
12)	The LMF sends a Namf_Location_providePositioninginfo request message to Target UE’s AMF for requesting for the location of the reported Located UE(s).
13)	The AMF invoke the Ngmlc_Location_ProvideLocation_Request service operation to the GMLC, which includes the ID of the reported Located UE(s). which triggers the GMLC to initiates the corresponding Located UE positioning procedure.
14) The GMLC checks the Located UE’s serving AMF and the location privacy profile.
15)	The GMLC initiates the Located UE positioning procedure following the legacy process about MT-LR procedure in TS23.273[8].
16)	The GMLC returns the location of the Located UE(s) to the Target UE’s AMF.
17)	The Target UE’s AMF forwards the location of the Located UE(s) to the LMF
18)	The LMF requests the Target UE to report the Ranging/SL poisoning measurement data/result with Located UEs. This request includes the Located UE’s ID.
19)	The Target UE performs the Ranging/SL poisoning procedure with Located UE as indicated in the request received from the LMF.
20)	The Target UE reports the Ranging/SL poisoning measurement data/result to the LMF.
21)	The LMF calculates the Target UE location based on the Location of the Located UE(s) and the received Ranging/SL poisoning measurement data/result for case1. The LMF may calculate the relative locations or ranges and directions between pair of UEs for case2.
22) The LMF provides the corresponding result to the Target UE’s AMF
23) The Target UE’s AMF forwards the corresponding result to the GMLC
24)	The GMLC forwards the corresponding result to the NEF
25)	The NEF forwards the corresponding result to the AF.
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