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Introduction
In RAN#94-e meeting, a new SID on study on expanded and improved NR positioning was approved [1]. Based on the RAN SI on "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases" [2], the NR positioning use cases are extended to V2X and public safety, and the scenarios are no longer limited to in-coverage, and further include partial coverage and out-of-coverage. To support new use cases, scenarios, and requirements, the necessity to develop sidelink positioning was justified.
In RAN1#109-e meeting, agreements on requirements under each use cases, coverage scenarios, and operation spectrum were reached, recapped as follows [3]:
	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

Agreement
For evaluations for SL positioning:
· For V2X and public safety use-cases, at least in-coverage and out-of-coverage scenarios are considered.
· For IIoT and commercial use-cases, at least in-coverage scenarios are considered. 

Agreement
For the purpose of evaluations, in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This prioritization is not intended to down-scope support of SL positioning for partial coverage scenarios.

Agreement
For evaluations for SL positioning:
· Operation in FR1 with channel bandwidths of up to 100 MHz are considered.
· Optional: Operation in FR2 with channel bandwidths of up to 400 MHz are considered.

Agreement
Positioning accuracy requirements for SL positioning are expressed as accuracy requirements of particular percentiles of UEs for one or more of the following metrics:
· Ranging accuracy, expressed as the difference (error) between the calculated distance/direction and the actual distance/direction in relation to another node
· Relative positioning accuracy, expressed as the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position relative to another node
· Absolute positioning accuracy. expressed the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position 
· Note: the exact applicability of particular requirements may vary across use-cases

Agreement
For evaluations of relative positioning, the horizontal plane is assumed parallel to the ground.

Working assumption
For evaluation of V2X use-cases for SL positioning, the following accuracy requirements are considered:
· Set A (similar to “Set 2” defined in TR 38.845)
· Horizontal accuracy of 1.5 m (absolute and relative); Vertical accuracy of 3 m (absolute and relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and relative); Vertical accuracy of 2 m (absolute and relative) for 90% of UEs
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
For evaluation of public safety use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative between 2 UEs) or 0.3 m (relative positioning change for one UE) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the requirement is satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
For evaluation of commercial use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the requirement is satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Working assumption
For evaluation of IIoT use-cases for SL positioning solutions, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
For evaluations in Rel-18, ranging requirements for SL positioning are defined as:
· For a given use-case, the value of the distance requirement for ranging distance accuracy is same as the value identified for horizontal positioning accuracy for relative positioning. 
· The requirement on ranging direction accuracy is Y degrees for 90% of UEs.
· FFS: Exact definition of ranging direction accuracy, including value(s) of Y and reference direction

Agreement
For Rel-18 studies on SL positioning, focus on positioning accuracy
· Note: End-to-end positioning latency is expected to satisfy a latency budget of X second(s).
· FFS: value of X



In this contribution, we will discuss the remaining open issues under this agenda item. 

Remaining issues
[bookmark: _Ref31533076]Evaluation priority of four use cases
During the last meeting, on the evaluation priority of four use cases, the issue was intensively discussed with at least 5 Options, and companies’ views were quite diverged:
· Opt. 1: V2X use-cases are prioritized.
· Opt. 2: V2X and public safety use-cases are prioritized.
· Opt. 3: V2X and IIoT use-cases are prioritized.
· Opt. 4: V2X, public safety, and IIoT use-cases are prioritized.
· Opt. 5: Other option(s), please clarify.
Though companies have difference preferences on public safety, IIoT, and commercial use cases, no objections on V2X use cases have been expressed. In addition, regarding the discussion under agenda item 9.5.1.2, the evaluation methodology and assumptions focused on V2X use cases as well. From this perspective, we suggest to at least include the evaluations on V2X use cases, and it can be up to each company to provide evaluations on other use cases that are interested in. 
Conclusion 1: For evaluations of SL positioning in Rel-18, at least the results of V2X use cases are included, and it is up to each company to provide results for other use-cases (IIoT, public safety, and commercial).

Ranging requirement
In the last RAN1 meeting, it was agreed that the ranging accuracy is the difference (error) between the calculated distance/direction and the actual distance/direction in relation to another node of particular percentiles of UEs. For the ranging requirement of direction, to reuse the same value identified for horizontal positioning accuracy for relative positioning has agreed; while the requirement on ranging direction accuracy was still open for further discussion. 
In TS 22.261 and TR 22.855, the requirements on ranging services are categorized and defined for difference ranging services and scenarios, as shown in the Appendix. In our views, firstly, the discussion on ranging requirements for SL positioning should consider that in TS 22.261 and TR 22.855 as the starting point. On the other hand, similar as the requirement on ranging distance accuracy, the requirements on ranging direction accuracy can also be defined in a use case specific way.
Observation 1: The discussion on ranging requirements for SL positioning should consider that in TS 22.261 and TR 22.855 as the starting point.
Observation 2: The requirements on ranging direction accuracy can be defined in a use case specific way.
[bookmark: _Hlk109664436]It is noted that the ranging services defined in TS 22.261 and TR 22.855 are focused on commercial use cases. To define the requirements on use cases such as V2X and IIoT, we should borrow the ones for ranging services that have similar characteristic with typical use cases in V2X and IIoT. Regarding the V2X use case, the typical ranging service is the avoidance of car crash, in our views, the requirements on ranging direction accuracy could refer to the direction accuracy of “Long range approximate location”, which is ±[12.5°]. Regarding the IIoT use case, the typical service is automatic process including finding tools/products, and then the requirements on “Finding Items in a supermarket” or “Long Distance Search” can be borrowed, which is 5°.
Proposal 1: For evaluations of V2X use cases for SL positioning, the requirement on ranging direction accuracy is ±[12.5°] degrees for 90% of UEs.
Proposal 2: For evaluations of IIoT use cases for SL positioning, the requirement on ranging direction accuracy is [5°] degrees for 90% of UEs.

End-to-end latency
In the last RAN1 meeting, it was agreed that the evaluation on SL positioning will focus on positioning accuracy, but with a note to further study the requirement of end-to-end latency.
As this is the first release to enable SL positioning function, we prefer to focus on the evaluation and discussion on accuracy. But back in Rel-16, though only accuracy was evaluated, end-to-end latency/TTFF was also defined in the target requirement. In this sense, we are basically fine to provide a general target of the end-to-end latency of < [1] second for all use cases.
[bookmark: _GoBack]Proposal 3: For Rel-18 studies on SL positioning, the end-to-end positioning latency is expected to satisfy a latency budget of [1] second(s).

Conclusions
In this contribution, we provide our views on the remaining issues on SL positioining scenarios and requirements, and the following proposals are made:
Conclusion: For evaluations of SL positioning in Rel-18, at least the evaluation results of V2X use cases are included, and it is up to each company to provide results for other use-cases (IIoT, public safety, and commercial).
Observation 1: The discussion on ranging requirements for SL positioning should consider that in TS 22.261 and TR 22.855 as the starting point.
Observation 2: The requirements on ranging direction accuracy can be defined in a use case specific way.
Proposal 1: For evaluations of V2X use cases for SL positioning, the requirement on ranging direction accuracy is ±[12.5°] degrees for 90% of UEs.
Proposal 2: For evaluations of IIoT use cases for SL positioning, the requirement on ranging direction accuracy is [5°] degrees for 90% of UEs.
Proposal 3: For Rel-18 studies on SL positioning, the end-to-end positioning latency is expected to satisfy a latency budget of [1] second(s).
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Appendix
Table 7.9-1: Requirements on ranging services from TS 22.261
	Ranging scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Latency
10ms
50ms
50ms
	Effective ranging distance
	Coverage 
	NLOS/LOS
	Relative UE velocity 
	Ranging interval
	Number of concurrent ranging operation for a UE
	Number of concurrent ranging operation in an area

	
	Distance Accuracy

	Direction Accuracy
	
	
	
	
	
	
	
	
	

	Smart TV Remoter
	10cm up to 3 meter separation
	[bookmark: OLE_LINK47][bookmark: OLE_LINK48]±2° horizontal direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-60°) to (+60°);
[bookmark: OLE_LINK49][bookmark: OLE_LINK50]±2° Elevation direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-45°) to (+45°)
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-

	Picture and video sharing based on Ranging results
	10cm
	2°
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-

	Distance based smart device control
	10cm
	-
	99 %
	100ms
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 20
	-

	Smart Vehicle Key
	10 cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	LOS
	Static/ Moving
(<2m/s)
	25ms
	 -
	50UEs/
(104m2)

	Touchless Self-checkout Machine Control
	10cm
	-
	99%
	150ms
	1m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	100ms
	-
	=

	Hands Free Access
	10cm
	-
	99 %
	500ms
	10 m
	IC/PC/OOC
	LOS
	Static/ Moving
(1 m/s)
	50ms
	 -
	20 Ues/3.14*100m2

	Smart Transportation Metro/Bus Validation
	10cm
	-
	99 %
	-
	2m
	IC/PC/OOC
	LOS
	Static/ Moving
(3km/h)
	50ms
	 20
	100 in the area of 8 m2

	Ranging of UE’s in front of vending machine
	20cm
	10°
	-
	1s
	5m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	10

	Finding Items in a supermarket 
	50 cm
	5 degree
	95 %
	-
	100m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	250ms
	 -
	100 Ues/
(3.14*104m2)

	distance based intelligent perception for public safety
	50cm
	-
	99 %
	-
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<20km/h)
	-
	100
	-

	Long Distance Search
	20m
	5°
	99 %
	-
	100m-1km
	IC/PC/OOC
	LOS
	Static/ Moving
(up to 10m/s)
	5s
	 -
	-

	Long range approximate location
	[10m]
	±[12.5°]
	99 %
	-
	500m
	IC/PC/OOC
	LOS
	Static/ Moving
(<10m/s)
	-
	1
	[50]Ues/
(104m2)
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