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1. Introduction
In the last RAN#96 meeting, the study item on expanded and improved NR positioning was approved. Specifically, regarding sidelink positioning, the task for the RAN2 is highlighted as follows [1]:
· 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]






















In this paper, we would like to discuss our views on supporting the sidelink positioning in NR from the perspective of architecture, protocol stack, signaling procedure.
2. Discussion
2.1 Architecture and protocol considerations of supporting sidelink positioning
As well known, the LMF plays the key role in managing the localization services of the 5G NR network, such as receiving UE localization related capabilities, determination of the positioning method to be used, collecting DL-PRS configurations from TRPs and sending the configuration towards the UE, commanding the serving gNB to configure UL-SRSp towards the UE, retrieving the positioning measurement result from gNB, etc. The NRPPa and LPP protocol is used for related signaling msg transmission between LMF and gNB, and between LMF and UE, respectively.
For sidelink positioning, since in-coverage and partial-coverage are two major targeting scenarios, in our opinion, the function of LMF should be enhanced to manage the sidelink positioning services. Correspondingly, LPP protocol should be enhanced to support following features potentially:
· transfer of sidelink positioning related capabilities from UE to LMF 
· transfer of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs,  etc) between UE and LMF
· sidelink measurement result/positioning result retrieving between UE and LMF

Proposal 1: LPP protocol should be enhanced to support sidelink positioning signaling msg, potentially including:
· transfer of sidelink positioning related capabilities
· transfer of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc) between UE and LMF
· sidelink measurement result/positioning result retrieving between UE and LMF

Regarding the out-of-coverage scenario, UEs cannot reach gNB and therefore LMF, so at least one UE should take the responsibility of LMF role. Note that currently there is no LPP-like protocol specified over the PC5 interface. Hence, a new protocol for supporting sidelink positioning signaling msg between UEs should be specified and at least include following functionalities:
· transfer of SL positioning capabilities between UEs
· indication of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc ) 
· Retrieving the SL-PRS measurement result/sidelink positioning result between UE and LMF
Proposal 2: a new protocol for supporting sidelink positioning signal msg between UEs should be specified and at least include following functionalities:
· transfer of SL positioning capabilities between UEs
· indication of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc.) 
· Retrieving the SL-PRS measurement result/sidelink positioning result between UE and LMF


2.2 SL positioning preparation
In partial-coverage or out-of-coverage scenario, SL positioning could play a complementary role to the legacy positioning approach. For example, when UE is encountered from bad LOS signal propagation towards the TRPs, e.g., in urban areas, UE or LMF could trigger the SL positioning for further positioning result calibration. Especially, if the UE is allowed to trigger the SL positioning autonomously or under certain conditions, the positioning result from legacy Uu positioning method might be calibrated promptly than waiting for the LMF’s response to decide if or not to trigger the SL positioning. For example, if it is LMF to decide whether or not to trigger the SL positioning for calibrating of the Uu positioning, UE might need to send at least location measurement result towards the network in the first place. On the other hand, UE autonomous SL positioning triggering could allow the UE to trigger the SL positioning once it finds the Uu DL-PRS measurement result is not good, e.g., the LOS probability is lower than a certain threshold. As a result, we propose RAN2 to study the feasibility of using the sidelink positioning results to calibrate the legacy Uu positioning result in one particular positioning session and whether or not any condition of triggering should be specified.   
Proposal 3: RAN2 to study the feasibility of using the sidelink positioning results to calibrate the legacy Uu positioning result in one particular positioning session and whether or not any condition of triggering should be specified.   
Similar with legacy Uu positioning, the positioning method to be used, RTT, TDOA or AoA/AoD, should depend on the the target UE and/or the anchor UE positioning related capabilities. For example, the TDOA requires stringent timing synchronization performance, which might be possible for UE type of RSU, and AOA/AOD requires multiple antennas to be equipped by the UEs. As a result, we propose RAN2 to study supporting the transfer of the UE sidelink positioning capabilities between UEs and between UE and the LMF, and the exact IEs to be included in the UE sidelink positioning capability msg for reference of selection of the proper positioning method/proper anchor UEs.
Proposal 4: RAN2 to study supporting the transfer of the UE sidelink positioning capabilities between UEs and between UE and the LMF, and to study the exact IEs to be included in the UE sidelink positioning capability msg for being taken as reference of selection of the proper positioning method/proper anchor UEs.
2.3 SL positioning implementation 
In our opinion, the overall SL positioning implementation procedure could be divided into three phases: S-PRS assignment, S-PRS related measurements performed by UEs, and finally, measurement result reporting and position derivation, similar with the Uu positioning.
In the Uu positioning, the DL-PRS and SRS configuration is determined by the gNB. Through centralized mechanism, the RS transmission from UEs or gNBs could be orthogonal in either time-frequency domain or code domain. For example, comb-N and offset configuration could ensure that the DL-PRS from different TRPs using different time-frequency resource; SRS sequence root ID to be used for UEs under coverage of different cells with different physical cell IDs could be set differently. 
Observation 1: Through centralized controlling of gNB or LMF, RS transmission from UEs or gNBs could be orthogonal in either time domain or code domain.
For the SL positioning, we think it is necessary to ensure that S-PRS transmissions of different UEs should be orthogonal to each other to avoid the collision, at least in a certain range of area. For instance, in the out-of-coverage scenarios, if the anchor or target UE is allowed to autonomously choose a S-PRS configuration, they should at least perform the sensing procedure to know the configuration of the S-PRS already publicly applied before making the choice. For the partial-coverage scenario, the RAN network node does not know the S-PRS configuration outside coverage area, so the target UE or the candidate anchor UE may need to sense S-PRS transmission resource and sends feedback to the RAN network node. In all, RAN2 should study the mechanism of collision avoidance of the S-PRS transmission in terms time-frequency or code resources.
Proposal 5: RAN2 should study the mechanism of collision avoidance of the S-PRS transmission in terms time-frequency or code domain.
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following observations and proposals:
Proposal 1: LPP protocol should be enhanced to support sidelink positioning signaling msg, potentially including:
· Transfer of sidelink positioning related capabilities
· Transfer of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc) between UE and LMF
· Sidelink measurement result/positioning result retrieving between UE and LMF
Proposal 2: a new protocol for supporting sidelink positioning signal msg between UEs should be specified and at least include following functionalities:
· transfer of SL positioning capabilities between UEs
· indication of sidelink positioning assistance data (e.g., configuration of S-PRS, reporting of proper anchor UEs, etc.) 
· Retrieving the SL-PRS measurement result/sidelink positioning result between UE and LMF
Proposal 3: RAN2 to study the feasibility of using the sidelink positioning results to calibrate the legacy Uu positioning result in one particular positioning session and whether or not any condition of triggering should be specified.   
Proposal 4: RAN2 to study supporting the transfer of the UE sidelink positioning capabilities between UEs and between UE and the LMF, and to study the exact IEs to be included in the UE sidelink positioning capability msg for being taken as reference of selection of the proper positioning method/proper anchor UEs.
Observation 1: Through centralized controlling of gNB or LMF, RS transmission from UEs or gNBs could be orthogonal in either time domain or code domain.
Proposal 5: RAN2 should study the mechanism of collision avoidance of the S-PRS transmission in terms time-frequency or code domain.
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