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Introduction
For the study on ‘Expanded and improved NR positioning’, the SID [1] describes the objective of SI regarding sidelink positioning as below:

	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.



In this contribution, we discuss the possible issues in out-of-coverage sidelink positioning.
· Involvement of LMF
· Protocol architecture
· Necessary functions and signalling
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Involvement of LMF
One of three main scenarios, out-of-coverage would have the most different aspects in sidelink positioning. In in-coverage and partial coverage scenarios, at least minimum number of UEs can be connected with LMF in the core network. Even there is no discussion and agreement about LMF’s role and functionality, it is straightforward that LMF can handle most of positioning procedures for sidelink positioning. The reason is that already LMF does this in normal Uu link case, and there is no reason to introduce additional entity to handle sidelink positioning only. Even this needs to be agreed in SA2 It is good to reuse LMF entity.

Observation 1. To reuse LMF as a main control entity for sidelink positioning is highly probable in hybrid of PC5 and Uu case and Uu only case, i.e., in-coverage and partial coverage scenario. 

There is no guarantee that LMF in core network can be connected with the SLP playing parties such as anchor UEs and target UEs in PC5 only scenario. In our understanding, without LMF, there would be alternative server or similar entity located in one of UEs involved in sidelink positioning. 
Observation 2. There is no LMF connected to any UEs involved in PC5 only scenario for sidelink positioning. 

However, there should be anyway the responsible entity or agent within group of involved UEs to handle sidelink postioning operation in out-of-coverage. The most probable way is to have location server in one of UEs in out-of-coverage for sidelink positioning. 
Proposal 1. RAN2 discuss and agree that there is no connection with LMF in any of involved UEs in sidelink positioning out-of-coverage scenario. 

Proposal 2. RAN2 discuss and agree that there is a location server or equivalent entity in any of involved UEs in sidelink positioning out-of-coverage scenario.

Protocol architecture
If referring to ranging/sidelink positioning protocol (RSPP) defined in SA2, one basic issue is whether to reuse the LPP for carrying RSPP in PC5-only scenario. Since there is no LMF involved in this case, it is not strict to reuse LPP protocol to carry / handle RSPP. Therefore, it is simplest way to introduce a separate protocol architecture for only RSPP in PC5-only scenario. For using NAS container in legacy LPP case, it is not needed to use that container since there is no chance that transferred packets over PC5 is again to be carried to AMF. So the same reasoning is applied here too. 
Observation 3. There is no chance that packets carried over PC5 for sidelink positioning out-of-coverage scenario are transferred to LMF and AMF in the core network.

There could be other view that in-coverage and partial coverage scenario also handle sidelink positioning, and those scenario is LMF involved, thus LMF/NAS protocol architecture can be reused. However, it is still unclear all the scenario including in-coverage and partial coverage are specified in this release discussion, and partial coverage once could be postponed after establishing in-coverage case. Moreover, having different or independent protocol stack can make clear specified behavior of UE, and can have no confusion which might happened by reusing ASN.1 code for different protocol. That’s why PC5-RRC was made for sidelink control plane separately with RRC. 

Proposal 3. RAN2 discuss and agree that for out-of-coverage scenario, protocol for sidelink positioning would have its own protocol architecture which is different with LPP’s protocol architecture, i.e., not reuse LPP.

Necessary functions and signaling
Once sidelink PC5 connection is established between UEs needing to communication for RSPP, the functions considered for sidelink positioning is like below:
· Capability signaling
· Assistance data signaling
· Request the measurement of SL-PRS, and its report signaling
· Configuration and transmission request of SL-PRS

Above three signalings are based on legacy LPP procedure from initial stage and the last stage of UE positioning. The last one is for new demand that UE needs to transmit SL-PRS for measurement of anchor UEs. In sidelink, transmission of reference signal over PC5 was there, and this can be reused sidelink control plane signaling. 
Proposal 4. RAN2 discuss and agree on the necessary functions and corresponding signaling and corresponding protocol architecture. 



Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1. To reuse LMF as a main control entity for sidelink positioning is highly probable in hybrid of PC5 and Uu case and Uu only case, i.e., in-coverage and partial coverage scenario. 
Observation 2. There is no LMF connected to any UEs involved in PC5 only scenario for sidelink positioning. 
Proposal 1. RAN2 discuss and agree that there is no connection with LMF in any of involved UEs in sidelink positioning out-of-coverage scenario. 
Proposal 2. RAN2 discuss and agree that there is a location server or equivalent entity in any of involved UEs in 
sidelink positioning out-of-coverage scenario.
Observation 3. There is no chance that packets carried over PC5 for sidelink positioning out-of-coverage scenario are transferred to LMF and AMF in the core network.
Proposal 3. RAN2 discuss and agree that for out-of-coverage scenario, protocol for sidelink positioning would have its own protocol architecture which is different with LPP’s protocol architecture, i.e., not reuse LPP.
Proposal 4. RAN2 discuss and agree on the necessary functions and corresponding signaling and corresponding protocol architecture. 
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