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Introduction 
In the SID of RP-213588 [1], the following objectives define the scope in the study item on expanded and improved NR positioning w.r.t. SL positioning:
	
· 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.




In this contribution, we discuss the requirements, coverage scenarios and use cases that should be considered for studying the corresponding sidelink positioning solutions.

Requirements for Sidelink NR Positioning Use Cases
Considered use cases for sidelink positioning according to the objectives of the SID regarding SL positioning are V2X, public safety, commercial and IIOT. 

The SID lists the following 3GPP specifications TR.38.845 [2], TS22.261 [3] and TS22.104 [4] that cover the requirements of sidelink positioning solutions for the respective use cases. Among sidelink positioning requirements, positioning accuracy is the most important metric. Depending on the application, the sidelink positioning accuracy KPI is differentiated according to the following three options: absolute positioning accuracy, relative positioning accuracy or ranging accuracy. Each of the three options of positioning accuracy can be defined as follows:
Absolute positioning accuracy: describes the absolute value/s of the deviation of the measured absolute position to the true absolute position within a coordinate system
Relative positioning accuracy: describes the absolute value/s of the deviation of the measured relative position to the true relative position to other network elements or other UEs
Ranging accuracy: describes the absolute value of the deviation of the measured distance and/or direction between two UEs to the true distance and/or direction value [3]

Observation 1: 	Positioning accuracy as a KPI for sidelink positioning can be evaluated as absolute positioning accuracy, relative positioning accuracy or ranging accuracy depending on the sidelink positioning solution.

The resulting accuracy requirements for the relevant use-cases are summarized in Table 1
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	Use case
	Absolute positioning accuracy
	Relative positioning accuracy:
	Ranging accuracy

	V2X
	· Set 1: 10 – 50 m 
(68–95% confidence)
· Set 2: 1 – 3 m  
(95 – 99 % confidence)
· Set 3: 0.1 – 0.5 m 
(95 – 99 % confidence)
	Same as absolute positioning accuracy
	N.A

	Public safety

	1 m horizontal accuracy, 2 m (absolute) vertical accuracy
	1 m horizontal accuracy, 0.3 m (relative) vertical accuracy
	N.A

	Commercial use cases:
	Accuracy requirements according to Positioning Service Levels in [3]
	0,2 m (relative) horizontal and vertical accuracy, 95% confidence level, 99% availability (Service Level 7)

	< 0.2 m, for low range scenarios
< 20 m for long range scenarios

	IIOT

	N.A
	< 1 m (relative positioning), 99 % availability
	N.A



Besides ranging accuracy, Table 7.9-1 in [3] mentions other KPIs and key attributes for ranging based services, e.g. effective ranging distance, LOS/NLOS distinction, relative UE velocity and latency.

Observation 2: 	The identified TSs and TRs cover a wide range of use cases and related requirements. In the short time period it is not feasible to evaluate all scenarios in detail. 
Observation 3: 	The target accuracy requirements range varies per use case and application scenario (for example, the required accuracy in most applications may depend on the distance of the devices). 

Proposal 1: 	Define a subset of the potential use cases for the evaluation of the potential solutions. The subset(s) may be grouped according the specification impact. 

Proposal 2: 	We propose to select at least use cases targeting: 
	- High accuracy ([<0.2m]) relative distance measurements between devices with a maximum distance of [100m] and LOS conditions 
	- Medium accuracy ([<3m]) relative distance measurements for NLOS and challenging LOS (“OLOS”) conditions. 
	- Low accuracy ([<10m]) for out-of-coverage scenarios the main evaluation criteria is the feasible maximum distance between devices.  
Note: For NLOS the feasible accuracy depends on the ATOA model. The performance shall be evaluated relative to the delay introduced by the ATOA model. 

For V2X applications and other use cases three scenarios are distinguished 
1. Both devices are moving (platooning scenario, for example) 
2. At least one device is stationary or moving at low speed (RSU or pedestrian, for example)
3. Both devices are stationary (or moving at low speed). 
If both devices are stationary or moving at low speed several measurements can be performed sequential. If a device measures the distance to several devices and the measurements are preformed sequential the velocity of the device has a high impact and may highly depend on the scheduling of the reference signals used for the measurements.

Proposal 3: 	The study item shall include resource allocation strategies suitable for devices with high velocity. 

Furthermore, if both devices are moving the absolute position is less important. The distance between the devices or more specifically the change of the distance may be more relevant. The change of the distance is equivalent to the relative velocity. 

Proposal 4: 	The accuracy of the relative velocity (distance change) shall be included in the evaluation criteria. 

Additionally, for use cases where a lot of devices are involved, the number of concurrent ranging operations in an area and the number of concurrent operations for a UE become important for the system performance and affect the choice of the reference signals for sidelink positioning purposes.

Proposal 5: 	The number of concurrent ranging operations in an area and the number of concurrent operations for a UE shall be added to the evaluation criteria. 

Conclusion:
In this contribution we have discussed the requirements, coverage scenarios and use cases that have to be considered for studying sidelink positioning solutions and made the following observations and proposals:

Observation 1: 	Positioning accuracy as a KPI for sidelink positioning can be evaluated as absolute positioning accuracy, relative positioning accuracy or ranging accuracy depending on the sidelink positioning solution.

Observation 2: 	The identified TSs and TRs cover a wide range of use cases and related requirements. In the short time period it is not feasible to evaluate all scenarios in detail. 

Observation 3: 	The target accuracy requirements range varies per use case and application scenario (for example, the required accuracy in most applications may depend on the distance of the devices). 

Proposal 1: 	Define a subset of the potential use cases for the evaluation of the potential solutions. The subset(s) may be grouped according the specification impact. 

Proposal 2: 	We propose to select at least use cases targeting: 
	- High accuracy ([<0.2m] ) relative distance measurements between devices with a maximum distance of [100m] and LOS conditions 
	- Medium accuracy ([<3m]) relative distance measurements for NLOS and challenging LOS (“OLOS”) conditions. 
	- Low accuracy ([<10m]) for out-of-coverage scenarios the main evaluation criteria is the feasible maximum distance between devices.  
Note: For NLOS the feasible accuracy depends on the ATOA model. The performance shall be evaluated relative to the delay introduced by the ATOA model. 

Proposal 3: 	The study item shall include resource allocation strategies suitable for devices with high velocity. 

Proposal 4: 	The accuracy of the relative velocity (distance change) shall be included in the evaluation criteria. 

Proposal 5: 	The number of concurrent ranging operations in an area and the number of concurrent operations for a UE shall be added to the evaluation criteria. 
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