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1. Introduction

In RAN#94 e-meeting, SI for expanded and improved NR positioning has been approved. Solutions for sidelink positioning is one of the main objectives as captured from SID for expanded and improved NR positioning as below [1].

SID for expanded and improved NR positioning (RP-213588)
- 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.
According to the above objectives in SID for expanded and improved NR positioning, in this contribution, we seek to present our view on considerable solutions for sidelink positioning.
2. Considerable solutions on sidelink positioning in NR
One of considerable solutions for sidelink positioning are described in Figure 1. In Figure 1, “Target UE” receives sidelink RS for positioning from at least 3 UEs (UE#1, UE#2, UE#3).
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Figure 1. Scenarios for sidelink positioning
In Figure 1, followings should be considered.

Consideration #1

- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), whether each UE is located on in-coverage, partial-coverage or out-of-coverage?
If all of UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1) are located on in-coverage, each UE can receive assistance data for positioning (e.g., allocation information for sidelink RS) from LMF and/or gNodeB. 
On the other hand, if only some of UEs are located on in-coverage, only the some of UEs can receive assistance data for positioning from LMF and/or gNodeB. In this case, the other UEs should receive assistance data for positioning from the some of UEs by sidelink. For example, as seen in Figure 1, UE#1 receives assistance data for positioning from LMF and/or gNodeB, but UE#2 and UE#3 receive assistance data for positioning from UE#1 by sidelink.
Consideration #2
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), is an anchor UE (or master UE) needed?
Target UE receives sidelink RS for positioning from at least 3 UEs (e.g., UE#1, UE#2 and UE#3 in Figure 1). Furthermore, Target UE should receive allocation information for sidelink RS transmitted from the at least 3 UEs before receiving sidelink RS for positioning.
If there is not an anchor UE (or master UE) among the at least 3 UEs, each of the at least 3 UEs transmits allocation information for sidelink RS to the target UE.
On the other hand, if there is, only the anchor UE (or master UE) transmits allocation information for sidelink RS (which includes allocation information for all of the at least 3 UEs) to the target UE.
Consideration #3
- Is On-demand request from target UE which receives sidelink RS for positioning needed?
On-demand request for NR positioning is specified in Rel-17. Similarly, sidelink positioning by request from target UE also should be considered.
Consideration #4
- Is Mode 2 operation needed?
If Mode 2 operation is supported, each UE which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1) may not receive assistance data for positioning (e.g., allocation information for sidelink RS) from LMF and/or gNodeB. In this case, allocation information for sidelink RS is determined by each UE, or by anchor UE (or master UE) with transmission of the allocation information for sidelink RS to the other UEs.

Proposal 1:
Potential solutions for sidelink positioning, followings should be considered.  

- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), whether each UE is located on in-coverage, partial-coverage or out-of-coveage?
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), is an anchor UE (or master UE) needed?
- Is On-demand request from target UE which receives sidelink RS for positioning needed?
- Is Mode 2 operation needed?

3. Conclusion

In this contribution, we discussed and provide our views on considerable solutions for sidelink positioning with following our proposal.
Proposal 1:
Potential solutions for sidelink positioning, followings should be considered.  

- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), whether each UE is located on in-coverage, partial-coverage or out-of-coveage?

- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), is an anchor UE (or master UE) needed?
- Is On-demand request from target UE which receives sidelink RS for positioning needed?
- Is Mode 2 operation needed?
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