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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.



From RAN2 perspective, the main objective would be the study of positioning architecture and siganalling procedures to enable sidelink positioning in three different coverage scenarios as per the objectives in the SID. Frist, in case of ‘out-of-coverage’ scenario, it is assumed that both target UE and anchor UE are located out of coverage of the network and thus we can only focus on the signalling between UEs via PC5 link. On the other hand, in case of ‘partial-coverage’ and ‘in-coverage’ scenario, target UE and/or anchor UE can have Uu link with the serving gNB, which means that they can have signalling path with LMF in the core network. However, for now, it seems not clear to us what kind of functionality the LMF should support for sidelink positioning especially in ‘partial-coverage’ and/or ‘in-coverage’ scenarios. In this contribution, we would like to share our view on some possible roles of the LMF in sidelink positioning and propose RAN2 to have discussion on this aspect more before discussing the details on positioning architecture and signalling.

[bookmark: OLE_LINK462][bookmark: OLE_LINK463]Discussion
In the legacy positioning procedure, the LMF controls the overall positioning procedure using signalling protocol NRPPa (with NG-RAN node) and LPP (with UEs). The LMF can determine which positioning method to use based on both the positioning QoS requirement given by AMF (actually by LCS client) and the positioning capability of UE/gNB(TRP), and also configure UE/gNB(TRP) to do any required operation (e.g., PRS/SRS Tx/Rx, measurement, and report) to estimate the location of the target UE using the positioning method. 
Meanwhile, in sidelink positioning, there are three different coverage scenarios to support as per the SID and the coverage scenario can be described as below table:
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As we can see from the table, in case of ‘out-of-coverage’ scenario, both the anchor UE and the target UE would be out of coverage of the network, which means that they can not have any signalling path to network core entity (e.g., LMF) and the positioning procedure would be controlled only by the signalling between the UEs via PC5 link. Thus, it seems impossible/unnecessary for the LMF to be involved in the SL positioning procedure between the UEs. On the other hand, in case of ‘in-coverage’ and ‘partial coverage’ scenarios, the Anchor UE and/or the target UE can have Uu link with the serving gNB and exchange some messages with any network entity including the LMF. Thus, in this case, the LMF can be involved in sidelink positioning procedure, but the roles of the LMF might be different from those in the legacy positioning procedure in each scenario. 
Observation 1: In case of ‘in-coverage’ and/or ‘partial-coverage’ scenarios, the LMF can be involved in sidelink positioning using the signalling path to the target UE and/or the anchor UE via Uu link.
Based on the above observation, there seems the need to have discussion on what kind of functionality the LMF can support for sidelink positioning before discussing the detailed positioning architecture and signalling. Thus, we would like to propose the following.
Proposal 1: RAN2 to have discussion on what kind of functionality the LMF can support for SL positioning especially in ‘in-coverage’ and/or ‘partial-coverage’ scenarios.

Regarding the overall sidelink positioning procedure, now SA2 is also having the discussion and the study results they have made until now are summarized in the current version of TR23.700-86 from SA2[2]. In the TR, the 5th key issue is ‘Network assisted Sidelink Positioning for In Network Coverage and Partial Network Coverage’, which considers some possible scenario where the LMF can be involved in ranging/SL positioning procedure. Also, among the solutions proposed until now, the solutions #6/7/8/14/20/21/26/27/28 are related to the 5th key issue and discuss positioning architecture and signalling procedure including LMF.
Observation 2: SA2 is also studying the overall architecture and signalling procedure, and a few solutions (#6, #7, #8, #14, #20, #21, #26, #27, #28) in TR 23.700-86 discuss the overall procedure in which the LMF can be involved.
Thus, we would like to propose as below.
Proposal 2: RAN2 to take into account the solutions in SA2 TR23.700-86 for the discussion on possible functionality of LMF in SL positioning.

Meanwhile, most of solutions in SA2 TR assume a simple ranging scenarios between two UEs (e.g., UE1 and UE2). However, as per the objective in SID, now RAN1 is studying various types of positioning method using SL (e.g., RTT-type solutions using SL, SL-AoA, SL-TDOA, SL-AoD), which can lead to more complex scenario where the SL measurement between the target UE and multiple Anchor UEs can be needed. In this kind of complex scenario using multiple anchor UEs together, it is more likely that the LMF needs to be involved in the procedure as in the legacy positioning procedure.
Observation 3: RAN1 is studying various types of positioning methods (e.g., RTT-type solution using SL, SL-TDOA, and SL-AoA/AoD), which can have impact on the design of overall positioning architecture and signalling procedure including LMF.
Based on the above observation, we would like to propose the following.
Proposal 3: RAN2 to take into account the ongoing study on SL positioning methods in RAN1 for the discussion on possible functionality of LMF in SL positioning.

Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: In case of ‘in-coverage’ and/or ‘partial-coverage’ scenarios, the LMF can be involved in sidelink positioning using the signalling path to the target UE and/or the anchor UE via Uu link.
Proposal 1: RAN2 to have discussion on what kind of functionality the LMF can support for SL positioning especially in ‘in-coverage’ and/or ‘partial-coverage’ scenarios.

Observation 2: SA2 is also studying the overall architecture and signalling procedure, and a few solutions (#6, #7, #8, #14, #20, #21, #26, #27, #28) in TR 23.700-86 discuss the overall procedure in which the LMF can be involved.
Proposal 2: RAN2 to take into account the solutions in SA2 TR23.700-86 for the discussion on possible functionality of LMF in SL positioning.

Observation 3: RAN1 is studying various types of positioning methods (e.g., RTT-type solution using SL, SL-TDOA, and SL-AoA/AoD), which can have impact on the design of overall positioning architecture and signalling procedure including LMF.
Proposal 3: RAN2 to take into account the ongoing study on SL positioning methods in RAN1 for the discussion on possible functionality of LMF in SL positioning.
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