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1 Introduction
In RAN#95-e meeting, a new WID on expanded and improved NR positioning has been approved [1], including the following objectives:
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In this contribution, the scenario and requirements of sidelink positioning are discussed.
2 Discussion

2.1 Use case for Sidelink positioning

Four different use cases are considered and included in the study item description: V2X, Public Safety, Commercial and IIoT. Different use cases have different service requirements and targeted deployment scenarios, as summarized in Table I. 
Table I. Requirements and scenarios for different use cases
	
	V2X
	Public Safety
	Commercial
	IIoT

	Absolute positioning accuracy - horizontal
	1.5m (Set A) or 0.5m (Set B)
	1m
	1m
	1m (Set A) or 0.2m (Set B)

	Absolute positioning accuracy - vertical
	3m (Set A) or 2m (Set B)
	2m
	2m
	1m (Set A) or 0.2m (Set B)

	Relative positioning  horizontal or Ranging distance accuracy
	1.5m (Set A) or 0.5m (Set B)
	1m
	1m
	1m (Set A) or 0.2m (Set B)

	Relative positioning  accuracy - vertical
	3m (Set A) or 2m (Set B)
	2m (between 2UEs) or 0.3m (change for 1 UE)
	2m
	1m (Set A) or 0.2m (Set B)

	Ranging direction accuracy
	Y degree
	Y degree
	Y degree
	Y degree

	Coverage
	InC and OOC
	InC and OOC
	At least InC
	At least InC

	Indoor/ outdoor
	Outdoor
	Mixed indoor outdoor 
	Indoor
	Indoor

	UE Mobility
	Up to 120KM/h
	30KM/h
	30KM/h
	30KM/h


The requirements of all the four use cases shall be considered and investigated in the study of sidelink positioning. Although we are supportive to consider common SL positioning solutions for multiple use cases, the requirement and the targeted scenarios of any use case shall not be deprioritized. Therefore, we propose:
Proposal 1: For evaluation and study of sidelink positioning, no prioritization of use case is needed.
2.2 Requirement of direction accuracy

In RAN1#109-e, the requirements of absolution/relative/ranging distance accuracy have been determined for each use case. However, the requirements of ranging direction accuracy is still FFS. 
Value of direction accuracy requirement Y
In [2] the use cases and service requirement on sidelink ranging has been discussed in SA1 and the final results and agreements are captured. The direction accuracy requirement for various use cases are summarized in Table II.  
Table II Direction accuracy requirement in TS 22.261
	Use cases
	Direction accuracy requirement

	Smart TV Remoter 
	±2° horizontal direction accuracy, ±2° Elevation direction accuracy

	Picture and video sharing based on Ranging results
	2° 

	Ranging of UE’s in front of vending machine
	10° 

	Finding Items in a supermarket 
	5° 

	Long Distance Search
	5° 


It can be observed that 5 degree can be a representative and compromised value of ranging direction accuracy for various use cases. Therefore, we propose:
Proposal 2: The ranging direction accuracy value Y is set to be 5 degree.
2.3 Scenarios

In RAN1#109-e, the following agreement is made:
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SL positioning can be performed with the help of infrastructure (e.g. RSU) as shown in Figure 1 (a). With the help of infrastructure, the RSUs can be assumed to be synchronized, and the relative location among RSUs can be assumed to be known. Legacy NR positioning methods such as DL/UL-TDOA, Multi-RTT, DL-AOD, UL-AOA, etc. can be reused. 
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Figure 1: Sidelink positioning with/without infrastructure assistance
SL positioning can also be performed without the help of infrastructure (e.g. RSU). In such a scenario, direct ranging between two UEs are performed (i.e. obtaining the peer UE’s direction and/or distance).  On the other hand, SL ranging between two UEs can be assisted by the third UE. For example, when two UEs are in the different streets, an RSU deployed in the crossing area can help to accomplish the ranging between the UEs. From our point of view, to reduce the standardization effort, direct ranging between two UEs shall be prioritized in Release 18 sidelink positioning. From RAN1 perspective, one-to-one direct ranging can provide positioning service for more application scenarios, and can be the baseline for other positioning operation scenarios. Therefore, one-to-one direct ranging shall be focused in RAN1 study of SL positioning solutions.
Proposal 3: One-to-one direct ranging shall be focused in RAN1 study of SL positioning solutions.
3 . Conclusion

In this contribution, the scenario and requirements of SL positioning are discussed, and following proposals are given:
Proposal 1: For evaluation and study of sidelink positioning, no prioritization of use case is needed.
Proposal 2: The ranging direction accuracy value Y is set to be 5 degree.
Proposal 3: One-to-one direct ranging shall be focused in RAN1 study of SL positioning solutions.
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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.





Agreement


Following two operation scenarios are considered for studies on SL positioning:


Scenario 1: PC5-only-based positioning


Scenario 2: Combination of Uu- and PC5-based positioning solutions
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