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[bookmark: OLE_LINK11]Abstract: when the LMF receives the Ranging/SL positioning service request from a 3rd party UE, it needs to select a UE as the initiator UE which is used to perform signalling exchange with the LMF. This contribution clarifies that the 3rd party UE’s LMF shall determine the initiator UE and also solve an Editor’s note.
1. Introduction
In the case that the 3rd party UE requests via Uu interface for the Ranging/SL positioning service between UE1 and UE2 with the involvement of 5GC, it shall consider who determines the initiator UE from UE1 and UE2, especially for multiple AMFs case of the Editor’s note:
Editor's note:	It is FFS for the case that UE-1 and UE2 are served by different AMFs.
As the main concept of the solution is reusing the existing LCS architecture and mechanism, so the Ranging/SL positioning requirement should be contained in the MO-LR Request and sent to LMF, which is transparent to the AMF. Based on this principle, the AMF cannot see the UE1 ID and UE2 ID and it is then most likely to let 3rd UE’s LMF (e.g. LMF3) select the initiator UE, despite whether the serving AMFs of UE1 and UE2 is different from 3rd party UE3’s. After LMF3 determines the initiator UE (e.g. UE2), the LMF3 serves as an LCS client to request the Ranging/SL positioning service from UE2’s LMF (e.g. LMF2) via GMLC and UE2’s serving AMF. 
Besides, if the LMF3 can also serves the UE2, then LMF3 itself can directly trigger Ranging/SL positioning operation toward UE2, which reduces many complex signalling exchanges. From this perspective, the LMF3 can select the UE, whose LMF can be also the LMF3, as the initiator UE.
Proposal 1: the Ranging/SL positioning requirement should be contained in the MO-LR Request and sent to LMF, which is transparent to the AMF. And the LMF selects the initiator UE.
Proposal 2: the 3rd UE’s LMF can select the UE, whose LMF can also be the LMF3, as the initiator UE.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-86.
[bookmark: _Toc519004414][bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _Toc100781007][bookmark: _Toc100782232][bookmark: _Toc100782356][bookmark: _Toc100782485][bookmark: _Toc100782614][bookmark: _Toc104257760][bookmark: _Toc104257934][bookmark: _Toc104299468]6.9	Solution #9: Solution for KI#6 on Ranging/SL positioning service exposure to UE
Editor's note:	This clause describes a solution addressing one or more key issues identified in clause 5. The structure of the (sub) clauses can be adjusted. The list of key issues which this solution attempts to resolve should be clearly indicated.
[bookmark: _Toc100781008][bookmark: _Toc100782233][bookmark: _Toc100782357][bookmark: _Toc100782486][bookmark: _Toc100782615][bookmark: _Toc104257761][bookmark: _Toc104257935][bookmark: _Toc104299469]6.9.1	General
The solutions address the ranging and sidelink positioning service exposure to UE for Key Issue #6.
The followings give two potential cases and the corresponding solutions:
Case 1:	Two UEs, the UE involved in Ranging/SL positioning consumes the Ranging/SL positioning service.
Case 2:	Three UEs, the 3rd party UE consumes the Ranging/SL positioning service.
[bookmark: _Toc100781009][bookmark: _Toc100782234][bookmark: _Toc100782358][bookmark: _Toc100782487][bookmark: _Toc100782616][bookmark: _Toc104257762][bookmark: _Toc104257936][bookmark: _Toc104299470]6.9.2	Functional descriptions
Ranging/SL positioning refers to the determination of the distance between two UEs or more UEs and/or the direction and/or relative positioning of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
The consumer can be the UE involved in the Ranging/SL positioning service, or a 3rd party UE. The UE/3rd party UE may perform the Ranging/SL positioning operation directly via PC5 interface and use the result locally, without involvement of 5GC, or the 3rd party UE (e.g. out of SL coverage of either UE subject to Ranging/SL positioning) requests Ranging/Sidelink positioning service with the involvement of 5GC (e.g. AMF, LMF, etc.).
[bookmark: _Toc100781010][bookmark: _Toc100782235][bookmark: _Toc100782359][bookmark: _Toc100782488][bookmark: _Toc100782617][bookmark: _Toc104257763][bookmark: _Toc104257937][bookmark: _Toc104299471]6.9.3	Procedures
[bookmark: _Toc100781011][bookmark: _Toc100782236][bookmark: _Toc100782360][bookmark: _Toc100782489][bookmark: _Toc100782618][bookmark: _Toc104299472]6.9.3.1	UE involved in SL ranging consumes the Ranging/SL positioning service


Figure 6.9.3.1-1: UE involved in SL ranging consumes the Ranging/SL positioning service
In this case, two UEs are involved in the Ranging/SL positioning operation. The UE triggers ranging service, performs the Ranging/SL positioning operation, and makes the calculation locally, i.e. Ranging/SL positioning service is exposed to one of the two UEs.


Figure 6.9.3.1-2: Procedure of ranging UE consumes the Ranging/SL positioning service
1.	The application layer of the UE1 triggers the request for Ranging/SL positioning.
2.	The UE1 initiates the Ranging/SL positioning operation with the UE2. The NG-RAN node is involved if UE is in network coverage and the scheduled resource allocation is used.
NOTE:	The role of Target UE and Reference UE is negotiated between UE1 and UE2 over PC5 interface in this step which can refer to the Solutions of KI#3&4.
Editor's note:	The security and privacy consideration for the Ranging/SL positioning operation should be studied by SA WG3.
3.	The UE1 calculates the result and uses it locally.
[bookmark: _Toc100781012][bookmark: _Toc100782237][bookmark: _Toc100782361][bookmark: _Toc100782490][bookmark: _Toc100782619][bookmark: _Toc104299473]6.9.3.2	3rd party UE consumes the Ranging/SL positioning service
[bookmark: _Toc100781013][bookmark: _Toc100782238][bookmark: _Toc100782362][bookmark: _Toc100782491][bookmark: _Toc100782620][bookmark: _Toc104299474]6.9.3.2.1	General


Figure 6.9.3.2.1-1: 3rd party UE consumes the Ranging/SL positioning service
In this case, three UEs are involved in the Ranging/SL positioning, in which a 3rd party UE asks for the Ranging/sSL positioning for the other two UEs (i.e. UE1 and UE2). The 3rd party UE may request via Uu interface to perform Ranging/SL positioning operation between UE1 and UE2 with the involvement of 5GC. If the 3rd party UE is in the sidelink coverage with one of the requested UEs (e.g. UE1), the 3rd party UE may alternatively request UE1 via PC5 interface to perform Ranging/SL positioning with UE2.
When 5GC is involved, there are network based Ranging/Sidelink positioning in which the Ranging/Sidelink positioning estimation result calculation is performed at LMF and UE based Ranging/Sidelink positioning in which the Ranging/Sidelink positioning estimation result calculation is performed at the UE.
[bookmark: _Toc100781014][bookmark: _Toc100782239][bookmark: _Toc100782363][bookmark: _Toc100782492][bookmark: _Toc100782621][bookmark: _Toc104299475]6.9.3.2.2	Service exposure to the 3rd party UE via PC5




Figure 6.9.3.2.2-1: Service exposure to the 3rd party UE via PC5
[bookmark: _Toc100781015][bookmark: _Toc100782240][bookmark: _Toc100782364][bookmark: _Toc100782493][bookmark: _Toc100782622]1.	The application layer of the 3rd party UE triggers the request for the Ranging/SL positioning, and the 3rd party UE requests the UE1 to perform the ranging/sidelink positioning operation with UE2.
2.	The UE1 initiates the Ranging/SL positioning operation with the UE2. The NG-RAN node is involved if UE is in network coverage and the scheduled resource allocation is used.
NOTE:	The role of Target UE and Reference UE is negotiated between UE1 and UE2 over PC5 interface in this step which can refer to the Solutions of KI#3&4.
Editor's note:	The security and privacy consideration for the Ranging/SL positioning operation should be studied by SA WG3.
3. The UE1 makes the calculation locally.
4. The UE2 returns the Ranging/SL positioning result to the 3rd party UE via the PC5 interface.
[bookmark: _Toc104299476]6.9.3.2.3	Service exposure to the 3rd party UE via 5GC/Uu (network based)
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Figure 6.9.3.2.3-1: Service exposure to the 3rd party UE via 5GC/Uu (network based)
[bookmark: _Toc100781016][bookmark: _Toc100782241][bookmark: _Toc100782365][bookmark: _Toc100782494][bookmark: _Toc100782623]1.	The application layer of the 3rd party UE triggers the Ranging/SL positioning, and then requests the network to perform the Ranging/SL positioning between the UE1 and UE2. If the 3rd party UE in CM-IDLE state, it firstly triggers the service request procedure.
2.	The 3rd party UE requests the network to perform the Ranging/SL positioning operation between the UE1 and UE2. The Ranging/SL positioning requirement may include the requirement regarding Ranging/SL 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). The Ranging/SL positioning requirement is included in the MO-LR Request and sent to the LMF, which is transparent to the AMF. The 3rd party UE may determine the initiator UE (i.e. which is used to perform signalling exchange with the LMF) based on implementation and indicate which UE is the initiator UE to the LMF.
3.	The AMF3 selects an appropriated LMF3 for the 3rd party UE, details see TS 23.273 [11].
Editor's note:	It is FFS for the case that UE-1 and UE2 are served by different AMFs.
4.	If the 3rd party UE is authorized to request the Ranging/SL positioning information between the UE1 and UE2 based on the subscription of 3rd party UE, the AMF sends the Nlmf_Location_DetermineLocation request (MO-LR Request) to requests the LMF3 for the Ranging/SL positioning between theUE1 and UE2.
5.	LMF3 check whether there is UE1 or UE2 context in the LMF3, if LMF3 happens to have the context of UE1 or UE2, the LMF3 determines the initiator UE from UE1 and UE2. For example, if LMF3 only has UE2 context, then UE2 can be selected as the initiator UE. The LMF can also take the indication from the 3rd party UE, UE1 and UE2 capability, UE1 and UE2 current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy into consideration when selecting the initiator UE.
If there is no UE1 context or no UE2 context in LMF3 , then LMF3 checks whether it can serve the UE1 or UE2 as described in Step 6, Step 7, and Step 8. 
6.	The LMF3 sends the Nudm_UECM_Get request (UE1 ID, UE2 ID) to the UDM to get the serving AMF IDs of UE1 and UE2.
7.	The LMF3 sends the Nnrf_NFDiscovery_request (UE1 AMF ID, UE2 AMF ID) to the NRF to get the candidate LMFs of UE1 and UE2.
8.	The LMF3 check if the LMF3 can serve UE1 or UE2, i.e. if the candidate LMFs of UE1 and UE2 include LMF3. For example, if the candidate LMFs of UE1 do not include the LMF3 and the candidate LMFs of UE2 include the LMF3, then the UE2 can be the initiator UE.
9a.	If the LMF3 serves the UE2, it triggers the UE2 to perform Ranging/SL positioning with the UE1. The measurement request message may include the Ranging/SL positioning demand, UE1 ID, UE2 ID, etc.
5.	The LMF selects and triggers the UE2 to perform Ranging/SL positioning with the UE1. The measurement request message may include the Ranging/SL positioning demand, UE1 ID, UE2 ID, etc. The LMF selects the initiator UE based on the indication from the 3rd party UE, UE1 and UE2 capability, UE1 and UE2 current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy..
69b.	The UE2 performs the Ranging/SL positioning operation with the UE1. The NG-RAN node is involved if UE is in network coverage and the scheduled resource allocation is used.
NOTE:	The role of Target UE and Reference UE is negotiated between UE1 and UE2 over PC5 interface in this step which can refer to the Solutions of KI#3&4.
Editor's note:	the security and privacy consideration for the Ranging/SL positioning operation should be studied by SA WG3.
79c.	The UE2 reports the Ranging/SL positioning measurements to the LMF for calculation. When the Ranging/SL positioning calculation is performed by UE, the Ranging/SL positioning result is returned.
89d.	The LMF makes calculation based on the Ranging/SL positioning measurements.
9.	The LMF returns the Ranging/SL positioning result to the AMF.
10.	The AMF returns the Ranging/SL positioning result to the 3rd party UE via a NAS message.
10.	If the LMF3 cannot serve UE1 or UE2, it may select the initiator (e.g. UE2) based on operator implementation and acts as an LCS client to request the GMLC for Ranging/SL positioning result. The GMLC triggers the Ranging/SL positioning procedure toward UE2’s LMF2 via its AMF2 and gets the result. Then the GMLC returns the result to the LMF3.
11. The LMF3 sends the Nlmf_Location_DetermineLocation response (result) to the AMF3.
12. The AMF3 returns the result to the 3rd party UE.
[bookmark: _Toc104257764][bookmark: _Toc104257938][bookmark: _Toc104299477]6.9.4	Impacts on services, entities, and interfaces
UE:
-	sends Ranging/SL positioning requirement to another UE for Ranging/SL positioning measurement or to the LMF for Ranging/SL positioning result.
-	indicate which UE is the initiator UE to the LMF.
-	receives Ranging/SL positioning measurement from another UE or Ranging/SL positioning result from the LMF (via the AMF).
-	receives Ranging/SL positioning measurement request from the LMF, performs Ranging/SL positioning measurement, and reports the Ranging/SL positioning measurement to the LMF.
NG-RAN:
-	allocates PC5 radio resource to UE for Ranging/SL positioning operation.
AMF:
-	selects LMF and routes the Ranging/SL positioning requirement to the LMF.
-	routes the signalling (e.g. LPP messages for SL ranging) between the UE and the LMF.
-	Support check the 3rd party UE is authorized to request the Ranging/SL positioning information between the UE1 and UE2.
LMF:
-	selects the UE, whose LMF can also be the LMF (e.g. LMF3) of 3rd party UE, as the initiator UE. If the LMF3 cannot serve UE2, the LMF3 requests the Ranging/SL positioning service from UE2’s LMF (e.g. LMF2) via GMLC and UE2’s serving AMF.selects the initiator UE  Other consideration include the indication from the 3rd party UE, UE1 and UE2 capability (e.g. the door lock may not have Uu capability), UE1 and UE2 current status (e.g. reachable or unreachable, CM-CONNECTED or CM-IDLE) and operator policy. 
-	requests and controls the UE to perform Ranging/SL positioning measurement.
-	receives the Ranging/SL positioning measurement from the UE and makes calculation.
-	returns the Ranging/SL positioning result to the UE via AMF.
* * * * End of changes * * * *
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