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1. Introduction
In RAN#94e meeting, the Rel-18 NR positioning evolution SID was agreed [1]. According to description of the SID, one of objectives of this study item is to study of SL positioning architecture and signalling procedures as below:

	SL Positioning SID Objectives:
· 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 will initially analyze SL positioning scenarios, architecture and signalling procedures. Base on the discussion, we will provide our views and proposals accordingly.
2.
Discussion
2.1 SL positioning scenarios and requirements
In RAN1#109 meeting, the agreements on SL positioning scenarios and requirements were made:

	Agreement

Following two operation scenarios are considered for studies on SL positioning:

•
Scenario 1: PC5-only-based positioning

•
Scenario 2: Combination of Uu- and PC5-based positioning solutions

Agreement

For evaluations for SL positioning:

•
For V2X and public safety use-cases, at least in-coverage and out-of-coverage scenarios are considered.

•
For IIoT and commercial use-cases, at least in-coverage scenarios are considered.


From the perspective of scenario requirements for SL positioning, RAN3 should follow the consensus of RAN1 and use the above scenarios as the basis for subsequent research on the positioning structure and signaling procedure.
Proposal 1: RAN3 confirms the agreements on SL positioning scenarios and requirements made by RAN1.

2.2 SL positioning architecture

To support Ranging-based services and sidelink positioning, study of SL positioning issues were discussed in SA2. Architecture, issues and solutions had been collected in the SA2 TR 23.700-86 [2]. The architecture assumptions captured in TR 23.700-86 is below:

	-
Ranging-based services and sidelink positioning consists of distance measurement, direction measurement, or both. UE is allowed to request the distance measurement only, direction measurement only, or both in the service.

-
Not all UEs are assumed to be Ranging/Sidelink positioning capable. It is assumed that all Ranging/SL positioning capable UEs are ProSe or V2X capable.

-
For direct communication/discovery related aspects, architecture defined in TS 23.287 [3] and TS 23.304 [4] is used as the basis, and the solutions defined for V2X and ProSe will be reused as much as possible.

-
Licensed, unlicensed and ITS spectrum may be used for PC5. If licensed spectrum is used, it shall be fully under operator control:

-
For commercial ranging based service, both licensed and unlicensed spectrum can be used for PC5.

-
For V2X service, licensed, unlicensed and ITS spectrum can be used for PC5.

-
For Public safety service, licensed spectrum is used for PC5.

Editor's note:
RAN has not concluded whether unlicensed spectrum can be considered for R18. This architecture assumption will be revisited once it is concluded in RAN.

-
Privacy protection and other security aspects will be tasked to SA3, and the related impact to architecture enhancement will be based on SA3 conclusion.


Whether unlicensed spectrum can be considered for Rel-18 SL positioning should be discussed in RAN. Since sidelink on unlicensed spectrum will be studied in Rel-18 NR sidelink evolution WI[3], it is uncertainty what are the impacts of performing SL positioning on unlicensed spectrum. In SID[1], a note was added to review whether SL positioning on unlicensed spectrum is considered at RAN#97 meeting.

	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.


Therefore, we should wait for the conclusion of RAN plenary session.
Proposal 2: On whether SL positioning on licensed spectrum is considered in Rel-18, we should wait for the conclusion of RAN plenary.
A reference architecture for Sidelink Positioning and Ranging-based services for non-roaming operation provided in the SA2 TR 23.700-86 is shown in Figure 1.
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Figure 1. Reference architecture for Sidelink Positioning and Ranging-based services for non-roaming and same PLMN operation

The reference points SR1 (The reference point between the UE Sidelink (SL) Positioning and Ranging function in the UE and the SL Positioning/Ranging Server) and SR5 (The reference point between the Sidelink (SL) Positioning and Ranging function in UEs) are introduced. 
Proposal 3: For sidelink positioning, the reference architecture in TR 23.700-86 is used in RAN.
2.3 Potential SL positioning signaling procedure 
There are two ways to allocate SL positioning resources. According to RAN1, with regards to the SL-PRS resource allocation, study the following two schemes:

· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)

· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 

· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
Scheme 2 is primarily applied to out-of-coverage scenarios, where a positioning signaling  procedure as below：
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Figure 2.  SL positioning procedure for out-of-coverage scenario
1. UE A and UE B exchange SLPP capability. 

2. UE A and UE B exchange SLPP assistant data (SL-PRS information).
3. UE A triggers UE B to perform SL positioning measurement.

4. UE B performs SL positioning measurement and/or location estimate calculation.

5. UE B provides sidelink positioning measurements or location estimate to UE A.
6. If UE A provides sidelink positioning measurements in step 5, UE A performs location estimate calculation.

Since for the out-of-coverage scenarios, there is no need to involve network signaling, so specification impact on RAN3 should be negligible.
Proposal 4: For SL-PRS resource allocation scheme 2, specification impact on RAN3 should be negligible.
The SL-PRS resource allocation scheme 1 is mainly used in in-coverage scenarios. In this case, the network entity is used to allocate location resources. One way is that as legacy Sidelink resource allocation mode, SIB is used to allocate SL positioning resources to Idle/RRC_INACTIVE UEs and the dedicated RRC signaling is used to allocate SL positioning resources to connected UEs. The other is that following legacy PRS allocation mode, both LMF and gNB can participate in SL positioning resource allocation.

For the scheme 1, a possible signaling example is shown as below:
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Figure 3.  SL positioning procedure for in-coverage scenario
1. UE A gets SL positioning resources from gNB or LMF. 

2. UE A and UE B execute SL positioning Procedures as above signalling flow.
In addition, RAN1/2 needs to discuss the definition of the Sidelink positioning resource and whether it is configured separately or shared with the legacy Sidelink resources. These issues may affect the signaling design of Sidelink positioning resource allocation. Therefore, RAN3 should wait for further progress from RAN1/2.
Proposal 5：For SL-PRS resource allocation scheme 1, RAN3 should wait for further progress from RAN1/2.
3. Proposals
In this contribution, we initially discussed the scenarios, architecture and signalling procedures for SL Positioning. According to the analysis in section 2, we provide the following proposals:

Proposal 1: RAN3 confirms the agreements on SL positioning scenarios and requirements made by RAN1.

Proposal 2: On whether SL positioning on licensed spectrum is considered in Rel-18, we should wait for the conclusion of RAN plenary.
Proposal 3: For sidelink positioning, the reference architecture in TR 23.700-86 is used in RAN.
Proposal 4: For SL-PRS resource allocation scheme 2, specification impact on RAN3 should be negligible.
Proposal 5: For SL-PRS resource allocation scheme 1, RAN3 should wait for further progress from RAN1/2.
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