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Abstract: the KI#7 are captured in TR 23.700-86 to study the ranging and sidelink positioning service exposure to AF or NF, thus it proposes a solution to enable such service exposure.
1. Introduction
[bookmark: _Hlk95930204][bookmark: _Hlk95922185]In SA2#149 meeting, it is approved to separate the ranging and sidelink positioning service exposure into two KIs, i.e. Key Issue #6 for Ranging/Sidelink positioning service exposure to a UE, and Key Issue #7 for Ranging/Sidelink Positioning service exposure to Application server and for network assisted sidelink positioning. This contribution proposes the end-to-end procedures for Key Issue #7.
2. Discussion
AF/5GC (e.g. LMF) may consume the ranging/sidelink positioning service.
UE 1
UE 2
RAN
5GC
2. UEs determination and control of SL ranging by LMF.
3. SL Ranging execution
AF
AMF
LMF
GLMC
1. AF request for SL ranging
4. SL ranging result report

Figure 2.3-1: AF/5GC NF consumes the ranging/sidelink positioning service.
As depicted in Figure 2.3-1, an AF/NF asks for the ranging/sidelink positioning between UE1 and UE2. Therefore UE1 and UE2 are involved in the ranging/sidelink positioning. The LCS architecture is reused and enhanced to enable the ranging/sidelink positioning service exposure in this scenario.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc97050513][bookmark: _Toc97050728][bookmark: _Toc97050928][bookmark: _Toc97142387][bookmark: _Toc97142495][bookmark: _Toc97050514][bookmark: _Toc97050729][bookmark: _Toc97050929][bookmark: _Toc97142388][bookmark: _Toc97142496]6.0	Mapping of solutions to key issues
Editor's note:	This clause describes the mapping between solutions and key issues.
Table 6.0-1: Mapping of solutions to key issues
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* * * * Second change * * * *
6.x	Solution #x: Solution for KI#7 on ranging/sidelink positioning service exposure to AF or NF
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the subclauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
[bookmark: _Toc97050515][bookmark: _Toc97050730][bookmark: _Toc97050930][bookmark: _Toc97142389][bookmark: _Toc97142497]6.x.1	General
The solutions address the ranging and sidelink positioning service exposure to AF or NF for Key Issue #7.
[bookmark: _Toc97050516][bookmark: _Toc97050731][bookmark: _Toc97050931][bookmark: _Toc97142390][bookmark: _Toc97142498]6.x.2	Functional descriptions
AF/5GC (e.g. LMF) may consume the ranging/sidelink positioning service.
UE 1
UE 2
RAN
5GC
2. UEs determination and control of SL ranging by LMF.
3. SL Ranging execution
AF
AMF
LMF
GLMC
1. AF request for SL ranging
4. SL ranging result report

Figure 6.x.2-1: AF/5GC NF consumes the ranging/sidelink positioning service.
As depicted in Figure 6.x.2-1, an AF/NF asks for the ranging/sidelink positioning between UE1 and UE2. Therefore UE1 and UE2 are involved in the ranging/sidelink positioning. The LCS architecture is reused and enhanced to enable the ranging/sidelink positioning service exposure in this scenario.
[bookmark: _Toc97050517][bookmark: _Toc97050732][bookmark: _Toc97050932][bookmark: _Toc97142391][bookmark: _Toc97142499]6.x.3	Procedures
2a.Nudm_UECM_Get Request(R-UE ID)
2b. Nudm_UECM_Get Response (R-UE AMF ID)
NG-RAN
AMF
LMF
GMLC
UDM
8. UE Ranging with other UEs
NEF
AF
T-UE
R-UE
4. NW Triggered Service Request
1. LCS Service Request(SL ranging requirement, R-UE ID, T-UE ID)
3. Namf_Location_ProvidePositioningInfo Request (SL ranging requirement, R-UE ID, T-UE ID)
5. LMF Selection
6. Nlmf_Location_DetermineLocation Request (SL ranging requirement, R-UE ID, T-UE ID)
11. Nlmf_Location_DetermineLocation Response(SL ranging result)
7. SL ranging request (ranging/sidelink positioning demand, T-UE ID, R-UE ID)
9. SL ranging response (SL ranging measurement)
12. Namf_Location_ProvidePositioningInfo Response (SL ranging result)
13. LCS Service Response (SL ranging result)
10. SL ranging calculation

Figure 6.x.3-1: Procedure of AF/5GC NF consuming the ranging/sidelink positioning service.
The following additions apply compared to clause 6.1 of TS 23.273 [xx]:
1.	The AF or 5GC NF requires the ranging/sidelink positioning service, and then requests the GMLC to perform the ranging/sidelink positioning between T-UE and R-UE. The SL ranging requirement may include the requirement regarding ranging/sidelink positioning demand (i.e. the distance and/or the direction between two UEs or more UEs), delay, accuracy, result feedback mode (e.g. immediately, periodically or at a later time).
2.	The GMLC determines the UE (e.g. R-UE) as the initiator UE and retrieves the R-UE's serving AMF-ID as well as SUPI of the R-UE from the UDM, as defined in TS 23.273 [xx].
3.	The GMLC requests the AMF for ranging/sidelink positioning service.
4.	If the R-UE is in CM-IDLE state, the AMF initiates the NW triggered service request procedure.
5.	The AMF selects an appropriated LMF, details see TS 23.273 [xx].
6.	The AMF requests the LMF for the ranging/sidelink positioning between T-UE and R-UE.
7.	The LMF triggers the R-UE to perform ranging/sidelink positioning with the T-UE. The measurement request message may include the ranging/sidelink positioning demand, T-UE ID, R-UE ID, etc.
8.	The R-UE performs the ranging/sidelink positioning with the T-UE. The NG-RAN node is involved if UE is in network coverage and the operator managed radio resource is used.
9. 	The R-UE report the ranging/sidelink positioning measurements to the LMF for calculation. 
Editor's Note: Exact parameters of the measurement are FFS.
10.	The LMF calculates the result based on the ranging/sidelink positioning measurements.
11.	The LMF returns the ranging/sidelink positioning result to the AMF.
12.	The AMF returns the ranging/sidelink positioning result to the GMLC.
13.	The GMLC returns the ranging/sidelink positioning result to the AF.

[bookmark: _Toc97050518][bookmark: _Toc97050733][bookmark: _Toc97050933][bookmark: _Toc97142392][bookmark: _Toc97142500]6.x.4	Impacts on services, entities, and interfaces
UE:
-	receives SL measurement request from the LMF, performs SL measurement, and reports the SL measurement to the LMF.
NG-RAN:
-	allocates PC5 radio resource to UE for SL ranging.
AMF:
-	selects LMF and routes the SL ranging requirement to the LMF.
-	routes the signalling (e.g. LPP messages for SL ranging) between the UE and the LMF.
LMF:
-	requests and controls the UE to perform SL ranging measurement.
-	receives the SL ranging measurement from the UE and makes calculation.
-	returns the SL ranging result to the AF via AMF.
GLMC:
-	receives the SL ranging requirement from the AF via the NEF.
-	retrieves the SUPI and serving AMF ID of UE form UDM and routes the SL ranging requirement to the AMF.
[bookmark: _GoBack]-	receives the SL ranging result from the AMF and returns it to the AF via the NEF.
* * * * End of changes * * * *
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