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1 [bookmark: _Ref47362130][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
Given that the mostly target positioning accuracy requirement for each sidelink scenario has been agreed in RAN1 #109 meeting [1]. The main conclusion is shown as follows: 
	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 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:
· 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 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.

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


In this contribution, some remaining issues are discussed.
2 Requirement and scenario for sidelink positioning
	[bookmark: _Hlk110890501][bookmark: _Ref101771489]Working assumption
[bookmark: _Hlk110887075]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

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


Regarding the V2X use case in sidelink positioning, the working assumption with two sets of positioning accuracy requirements has been agreed in the last meeting. Set A contains the horizontal accuracy of 1.5m for 90% of UEs and the vertical accuracy of 3m for 90% of UEs. While the positioning requirement contained in Set B is more strict than that of 0.5m for horizontal accuracy and 2m for vertical accuracy covered by 90% UEs. Nevertheless, the strict metric of Set B is difficult to be met for mostly UEs. In terms of the definition of requirements for V2X use case in RAN meeting and previous absolute positioning requirements, horizontal accuracy of 1.5m in Set A is the preferred accuracy requirement for the first-time target of sidelink positioning. Furthermore, the horizontal accuracy of 0.5m may be achieved according to increase the transmission bandwidth in FR2, which has not been discussed yet in R18 SL. It seems that the requirement of Set B is more preferred in the future Release. Consequently, the following proposal should be adopted:
[bookmark: _Ref101795617][bookmark: _Hlk110934408]Proposal 1: Confirm the working assumption 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
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the 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

For the use case of IIOT in sidelink positioning, working assumption with absolute and relative positioning accuracy requirement has been agreed in the last meeting. Considering that the performance of absolute positioning accuracy in IIOT scenario has been evaluated in R17 and the UE to UE link is similar to the link of UE to gNB in the IIOT scenario,  the absolute positioning performance in IIOT scenario for sidelink positioning is not desirable to be evaluated. Furthermore, the vertical accuracy requirement of Set B was not agreed in R17 positioning for IIOT scenario, which had introduced the requirement of vertical accuracy of 1m. More relax requirement for sidelink vertical accuracy in IIOT scenario is preferred. Therefore, the working assumption for IIOT use case should be confirmed except for the target requirement of absolute positioning.
[bookmark: _Ref102066110][bookmark: _Hlk110893303][bookmark: _Hlk110934460]Proposal 2: Confirm the working assumption of IIoT use-cases for SL positioning, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 0.2 m (relative only) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 1 m (relative only) 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


[bookmark: _GoBack]In the last meeting, the ranging direction accuracy was not defined. In our opinion, the value of Y should be defined as strictly as possible when in V2X scenario due to the high speed considering the security. While the Y can be selected a relax value relatively in other use case. According to the initial evaluation result from the contribution of [2], 5 degrees is one appropriate value for V2X use case. 
[bookmark: _Ref110934546]Proposal 3: Considering the security factor, the value of Y should be selected as strict as possible in V2X use case while one relatively relax value can be selected for other use case.

The evaluation scenario in Rel-18 sidelink positioning contains four use cases, which may cause huge evaluation work load if evaluate them all. Considering the limited time in the SI phase, it is preferred to select one or two as the high priority use case and companies provide the evaluation result based on the use case with high priority to improve the discussion efficiency. V2X use case is the most typical scenario in sidelink and has been discussed from LTE to NR. The evaluation methodology of V2X is more mature compared with other use cases. Therefore, the V2X use case can be selected as high priority for the evaluation in sidelink positioning.
[bookmark: _Ref101795628]Proposal 4: Select V2X use case as high priority for evaluation in sidelink positioning at least.
3 Conclusion
In this contribution, target requirement and scenario for sidelink positioning are discussed with the following proposals. 
Proposal 1:  Comfirm the working assumption 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
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the 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
Proposal 2:  Comfirm the working assumption of IIoT use-cases for SL positioning, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 0.2 m (relative only) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 0.2 m (relative only) 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
Proposal 3: Considering the security factor, the value of Y should be selected as strict as possible in V2X use case while one relatively relax value can be selected for other use case.
Proposal 4: Select V2X use case as high prioriy for evaluation in sidelink positioning at least.
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