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1. Introduction
The study item for enhancements on NR positioning in Rel-18[1] was approved during RAN#96 meeting. The objective of this SI related to RAN3 is highlighted as follows. 
· 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 contribution, we will begin with analysing the potential RAN3 impact on the topic of sidelink positioning and give our opinions. 
2. Discussion

Objectives of SI do not involve too much RAN3’s work. If we only focus on the objectives, it is obviously that RAN3 should wait for the progress of RAN1 and RAN2. However, the time is lost in waiting. RAN3 needs to identify its own schedule on this topic. In the contribution [2], tentative work plan for RAN working group 3 is presented.
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	· Initial study on positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning in coordination with RAN2


As the work plan mentioned, RAN3 mainly focuses on the sidelink positioning architecture and signalling procedures for UE based and network based positioning. Regard to the architecture, a general reference architecture to support ranging-based services and sidelink positioning for non-roaming operation shown below is provide in SA2’s TR [3]. The architecture explicitly indicates three positioning scenarios, i.e., in-coverage scenario, partial coverage scenario and out-of-coverage scenario. 
In TR 38.845 [3], the definition for positioning scenarios of in-coverage, partial coverage, and out-of-coverage are defined below. 

//The quotation starts
Taking the case of two UEs as an example, in-coverage scenario refers to the case where both UEs are inside the network. Partial coverage means that one UE remains inside the network coverage but the other UE is outside the network coverage. Out-of-coverage scenario refers to the case where both UEs are outside the network coverage.
//The quotation ends
The figures 2-4 below illustrate all three scenarios, respectively.
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Figure 1: Reference architecture for Sidelink Positioning and Ranging-based services
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Figure 2: In-coverage scenario
[image: image3.png]UE

Out-of-coverage
In-coverage




Figure 3: Partial coverage scenario
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Figure 4: Out-of-coverage scenario
For in-coverage scenario, Uu interface is available for UEs under in-coverage scenario and all UEs have the connection with gNB. Sidelink positioning, Uu positioning and the joint positioning could be performed in this scenario. If one UE under the coverage is the target UE, other UEs in the coverage possibly become the anchor UEs. For better elaboration, RAN1 defines those terminology in its conclusion.
· Target UE: UE to be positioned (in this context, using SL, i.e. PC5 interface).
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface. 
· Sidelink positioning: Positioning UE using reference signals transmitted over SL, i.e., PC5 interface, to obtain absolute position, relative position, or ranging information.
· Ranging: determination of the distance and/or the direction between a UE and another entity, e.g., anchor UE.

At this point, it is debatable whether LMF is required for sidelink positioning for in-coverage scenario. Currently, the joint positioning is still under the discussion of RAN1. In our opinion, LMF as the positioning server manages the support of different location services for target UEs, including legacy positioning of UEs and delivery of assistance data to UEs. Besides, LMF can determines which positioning method to be used, based on the LCS Client type, the required QoS, UE positioning capabilities and gNB positioning capabilities. Thus, it would be appropriate to add LMF for in-coverage scenario. 
For the purpose of positioning the target UE, it is necessity to select anchor UEs according to specific guidelines. The guidelines are decided by the LMF or target UE. Target UE can obtain its neighbour’s information directly and LMF has all gNB positioning capabilities as well as UE positioning capabilities. Both two entities could be regarded as decision maker for selecting anchor UEs. 
Followed with anchor reselection, the SL position resource allocation is already studied by RAN1. Two schemes associated with network-centric operation SL-PRS resource allocation and UE autonomous SL-PRS resource allocation are proposed. From RAN1 conclusion, we find that network is responsible for resource allocation when choosing network-centric operation scheme, but for which entity is unclear and waits to be solved. However, it is confirmed that there will be signalling exchange between LMF and NG-RAN node for network-centric resource allocation. 
For partial coverage scenario, the remote UE which refers to the out-of-coverage UE only has PC5 interface with the relay UE which refers to the UE is under the coverage of gNB. Remote UE can connect to the NG-RAN node through the relay UE. If there is a positioning requirement for remote UE or relay UE, different types of positioning method could be performed in this scenario. Similarly, LMF can also be applied to partial coverage scenario. The rule of anchor reselection and resource allocation for partial coverage scenario also is consistent with the in-coverage scenario.
Proposal 1: It is agreed that LMF should be involved for in-coverage scenario and partial converge scenario.

Proposal 2: RAN3 should investigate the NRPPa signalling impact on network-centric resource allocation for in-coverage scenario and partial converge scenario.
For out-of-coverage scenario, none of UE has the connection with gNB and the PC5 interface used between UE’s signalling exchange. Without the coverage of gNB, LMF also would not involve in the scenario and there will be no RAN3 impact foreseen.
Proposal 3:  RAN3 can prioritize the in-coverage scenario and partial converge scenario for sidelink positioning.
Proposal 4: For out-of-converge scenario, as a result of without the coverage of gNB, there will be no RAN3 impact for sidelink positioning procedure.
3. Conclusion
In this paper, we discussed the potential RAN3 impact on sidelink positioning and made the following observations and proposals:
Proposal 1: It is agreed that LMF should be involved for in-coverage scenario and partial converge scenario.

Proposal 2: RAN3 should investigate the NRPPa signalling impact on network-centric resource allocation for in-coverage scenario and partial converge scenario.
Proposal 3:  RAN3 can prioritize the in-coverage scenario and partial converge scenario for sidelink positioning.

Proposal 4: For out-of-converge scenario, as a result of without the coverage of gNB, there will be no RAN3 impact for sidelink positioning procedure.
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