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Introduction
The SID [1] of sidelink positioning is achieved as follows:
	· 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.


It specifies the RAN2’s responsibility is to design 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]. 
So in this contribution, we share some initial views of the overall architecture and signallings of sidelink positioning.
Discussion
RAN1#110[3] meeting has made the following agreement:
	Agreement
Regarding SL-PRS resource allocation, both Scheme 1 and Scheme 2 should be introduced for supporting SL positioning/ranging:
· 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)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS


This agreement specifies the two schemes of SL-PRS configuration transfer. Unlike hybrid & PC5 only positioning, scheme 1 and scheme 2 are respect to both target UE and anchor UEs, since both kinds of UEs will need to transmit SL-PRS according to SL-PRS configuration based on different sidelink positioning method. Scheme 1 is for in/partial UEs to perform mode 1-like solution, i.e., network to allocate and distribute SL-PRS configuration; scheme 2 is for UE to perform mode 2-like autonomous SL-PRS resource allocation, which can be applied to in coverage partial coverage and out of coverage UEs. That is to say, in/partial coverage UEs can adopt scheme 1 or scheme 2, but out of coverage UE can only take scheme 2. In the whole view, in one sidelink positioning session, there may be multiple UEs involved, including target UE and several anchor UEs. Among them, different UEs may adopt different scheme. 
For example in figure 2, target UE 1, anchor UE 2 and anchor UE 3 are in a same sidelink positioning session, and they are all in coverage of the NG-RAN node or LMF. In which, target UE 1 and anchor UE 2 can adopt the scheme 1, i,e., target UE 1 and anchor UE 2 can receive SL-PRS configuration allocated by the network; anchor UE 3 can adopt the scheme 2, i.e., anchor UE 2 will not receive SL-PRS configuration from network, sensing before transmitting SL-PRS is needed.
[image: mode 1 mode 2 in a session]
Figure 2. Example of in coverage UEs adopting different schemes
Observation 1: For in/partial coverage scenario, in one sidelink positioning session, different UEs (including target UE and anchor UEs) may adopt different scheme.
This brings an issue that how does the in/partial coverage UE know which scheme it should adopt. In Rel-17 sidelink communication, whether the in/partial coverage UE adopts mode 1 resource allocation or mode 2 resource allocation is determined by the serving gNB, i.e., sl-ScheduledConfig-r16 and sl-UE-SelectedConfig in 38.331 [4]. In the same way serving gNB of the UE can also determine the UE should adopt scheme 1 or scheme 2 for SL-PRS resource allocation.
Uu based positioning only supports periodic DL-PRS configuration. For periodic SL-PRS configuration in the original Uu based positioning, since the LMF can not decide the radio resources, the SL-PRS configuration is generated by each TRP in each NG-RAN node, and LMF gathers the SL-PRS configuration of all the TRPs (from all the NG-RAN nodes) via TRP INFORMATION RESPONSE, then LMF distributes the collection to UE. Different TRPs within one NG-RAN node can resolve DL-PRS resource overlapping via muting pattern, different NG-RAN nodes does not need to consider the SL-PRS resource overlapping, because it does not have impact on UE receiving DL-PRS.
For SL-PRS configuration delivery, there is a FFS in the RAN1’s agreement saying that if NW is to allocate SL-PRS configuration to scheme 1 UE, whether the SL-PRS configuration should come from gNB or LMF. RAN1 has also studied whether to support periodic SL-PRS, semi-persistent SL-PRS or aperiodic SL-PRS. From RAN2 point of view, different periodicity may result in different control signaling transfer procedures between UE, gNB and LMF, especially for SL-PRS configuration. To be specific, periodic and semi-persistent SL-PRS configuration contains the real-time radio resource such as slot offset which can not decided by LMF, therefore periodic and semi-persistent SL-PRS configuration can only be configured by gNB; Aperiodic SL-PRS configuration does not contain these kind of parameters, so it is workable for both gNB and LMF to configure and deliver aperiodic SL-PRS configuration to UE. Considering the UE may usually be configured with periodic or aperiodic SL-PRS together, we think a unified design is desired, that is, regardless of periodic/aperiodic/seme-persistent SL-PRS, serving gNB of the UE should configure the SL-PRS configuration to UE.
Proposal 1: Support serving gNB to configure SL-PRS configuration for scheme 1 UE. And the potential impacts of sidelink configuration on RAN3 specifications should waiting for RAN1/RAN2’s progress.
Conclusion
We propose the following observations and proposals:
Observation 1: For in/partial coverage scenario, in one sidelink positioning session, different UEs (including target UE and anchor UEs) may adopt different scheme.
Proposal 1: Support serving gNB to configure SL-PRS configuration for scheme 1 UE. And the potential impacts on RAN3 specifications should waiting for RAN1/RAN2’s progress.
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