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1 Introduction:
In Rel 18 study phase, a study on expanded and improved NR positioning is concluded and a TR 38.859 has been endorsed in RAN#98. The study was focussing on improving the accuracy of the positioning methods and extending the positioning to different verticals including sidelink. The main motivation behind the extending positioning framework over sidelink is to guarantee more accurate localization for many critical sidelink applications like V2X, IIoT public safety, and commercial sidelink (D2D) in in-coverage, partial coverage, and out-of-coverage NR positioning use cases as emphasized in TR 38.845. Additionally, SA1 has developed ranging-based services and to support them related changes from the RAN perspective are studied during the study phase.
Considering the study outcome normative phase objectives were agreed upon for the work item phase of expanded and improved NR positioning in [1]. The objectives for sidelink positioning from RAN 2 perspectives are:

· Specify signaling and associated UE behavior for support of unicast, groupcast (not including many to one) and broadcast of SL PRS transmissions [RAN1, RAN2].
· Specify reporting signaling and procedures to facilitate support of SL positioning in all coverage scenarios and for PC5-only and joint PC5-Uu scenarios [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)).
· Specify the protocol and procedures for SL positioning between UEs and LMF. 
· Specify signaling to NG-RAN for sidelink positioning and ranging service authorizations as needed. [RAN3, RAN2].


The objectives are derived from the study item agreement which is consolidated in TR 38.859 [2]. The present contribution provides the details on positioning architecture and signalling procedure for in-coverage, partial coverage, and out-of-coverage (OOC) scenarios and further discusses the possible signalling mechanism for various positioning methods. 



2  UE and LMF communication protocol over sidelink

During the study phase, it is recommended that both PC5-only and hybrid PC5+Uu positioning will be supported for SL positioning and ranging. It is necessary to realise different scenarios considered in SL positioning and ranging study namely in coverage, partial coverage and out of coverage. At least for out of coverage case only PC-5 is feasible whereas for in coverage and partial coverage case PC5 + Uu will help to meet the KPI of use case wrt to positioning accuracy. 
It recommended that SLPP will be define as protocol for the positioning between LMF and UE at least for OOC case. Further it will be beneficial to have LPP in case of in coverage case. For partial coverage case remote UE can be connected to LMF and establish LPP connect, or relay UE can play the role of converting the LPP message to SLPP. Both option should be considered in normative phase. 

Proposal 1: As the protocol used between UE and LMF, SLPP should be used at least for OOC scenarios. Whereas in in coverage case LPP can be reused.

Proposal 2: For partial coverage case, as the protocol used between UE and LMF, following options should be considered,
1. Use LPP as positioning protocol.
2. Use both SLPP and LPP, LPP terminate as relay UE and SLPP terminate at remote UE.

3 SL-positioning and ranging Protocol stack:

Various options were discussed during the study phase. Base on the scenario the protocol stacks can be different. For OOC, SLPP will be positioning protocol. It is discussed during the study phase that control plane and data plane can be used for this. We prefer to prioritise the control plane stack for SLPP. The options that can be considered for OCC is over PC5-S and PC5-RRC. 
For partial coverage case, as proposed in last section two options can be considered. Based on that SLPP can be over PDCP to support the routing the LPP message to remote UE. For option with relay UE converting the LPP to SLPP either PC5-S or PC5-RRC should be used. 
For the relay node in partial coverage case, UE to network relay related work should be reused as much as possible. Therefore, L2 and L3 type UE to network relay protocol stack should be considered for partial coverage positioning message exchange. 

Proposal 3: For SL positioning and ranging related message exchange the control plane stack should be prioritised.   

Proposal 4: In OOC scenario for SLPP following control plane protocol stack should be used,
1. Alt 1: SLPP over PC5-S
2. Alt 2: SLPP over PC5-RRC

Proposal 5: In partial coverage scenario, for SLPP over PC5-PDCP should be considered.


 



4  SLPP protocol and SL-LMF functionalities

It is agreed to have SL positioning server in the one of the participating UE and it can be called as SL-LMF. SL-LMF should play the important role similar like LMF in Uu based positioning. It should be capable of determining the participating UE, determining the positioning method, and gathering SL positioning resources and scheduling the measurement based on the method configured. Further it should be able to support relative, absolute and/or ranging including direction and distance ranging. Further it should be capable of exchanging the positioning related messages including SL capability exchange, assistance information exchange, location information message and error handling functionality.

Proposal 6: SL positioning server/SL-LMF should be capable of exchanging the SL positioning related message over SLPP to participating UE including.
1. SL Positioning Capability Transfer
2. SL Positioning Assistance Data exchange
3. SL Location Information Transfer
4. Error handling
5. Abort

Proposal 7: SL positioning server/SL-LMF optionally should be capable:
1. Determining the participating UEs
2. Determining positioning method
3. Gathering SL positioning and scheduling SL positioning resources 

5 Groupcast and broadcast for SLPP:

It is discussed during the study whether to support group cast and broad cast positioning message exchange for SL positioning over SLPP. Main concern is the security but for use case like V2X where UE will be mobile with high speed (140 Km./hr considered in RAN 1 evaluation). In such case it will not be feasible to have exchanges over session-based SL-positioning messages. So session less operation is necessary and to support session-less SL positioning, at least groupcast/broadcast-based SL-PRS configuration is needed. So at least for capability exchange and assistance information exchange group cast and broad cast mode should be supported. 


Proposal 8: For at least SL capability and assistance information exchange, groupcast/broadcast-based SL-PRS configuration is supported.





6 Conclusion
The contribution provides the following proposal towards SL-PRS design aspects:

Proposal 1: As the protocol used between UE and LMF, SLPP should be used at least for OOC scenarios. Whereas in in coverage case LPP can be reused.

Proposal 2: For partial coverage case, as the protocol used between UE and LMF, following options should be considered,
1. Use LPP as positioning protocol.
2. Use both SLPP and LPP, LPP terminate as relay UE and SLPP terminate at remote UE.

Proposal 3: For SL positioning and ranging related message exchange the control plane stack should be prioritised.   

Proposal 4: In OOC scenario for SLPP, following control plane protocol stack should be used
1. Alt 1: SLPP over PC5-S
2. Alt 2: SLPP over PC5-RRC

Proposal 5: In partial coverage scenario, for SLPP over PC5-PDCP should be considered.

Proposal 6: SL positioning server/SL-LMF should be capable of exchanging the SL positioning related message over SLPP to participating UE including.
1. SL Positioning Capability Transfer
2. SL Positioning Assistance Data exchange
3. SL Location Information Transfer
4. Error handling
5. Abort

Proposal 7: SL positioning server/SL-LMF optionally should be capable of:
1. Determining the participating UEs
2. Determining positioning method
3. Gathering SL positioning and scheduling SL positioning resources 
Proposal 8: For at least SL capability and assistance information exchange, groupcast/broadcast-based SL-PRS configuration is supported.


7 References
[1]	RP-223549 New WID on Expanded and Improved NR Positioning
[2]	TR 38.859 V0.3.0 (2022-11) Study on Expanded and Improved NR Positioning; (Release 18)
[3]	TR 23.700-86 V1.3.0 Study on Architecture Enhancement to support Ranging based services and sidelink positioning (Release 18)
