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Introduction
The work item on “Study on expanded and improved NR positioning solutions” for NR has been approved for Rel-18 and the following agreements have been made in RAN1#109e [1],
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: 
· whether each of the two requirements are satisfied, and 
· %-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: 
· whether the requirement is satisfied, and 
· %-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: 
· whether the requirement is satisfied, and 
· %-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: 
· whether each of the two requirements are satisfied, and 
· %-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
This contribution will discuss the remaining issues for SL positioning scenarios and requirements.
Discussion 
Use cases and SL scenario 
In [2], three coverage scenarios are defined including in-coverage, partial-coverage and out-of-coverage. It has been agreed that in-coverage and out-of-coverage scenarios will be prioritized but partial-coverage will not be down-scoped. In-coverage scenario and out-of-coverage scenarios can be easily evaluated by enabling/disabling all gNBs. However, how to define partial-coverage scenario for evaluation is not straightforward. In such a case, some of the gNBs can be disabled and G-factor to indicate long term SINR can be used to determine if a particular UE is covered or not. A threshold can then be defined and if G-factor is lower than the threshold, the UE can be assumed to be out-of-coverage.
Proposal 1 For partial-coverage scenario, a threshold can be defined and if G-factor is lower than the threshold, the UE can be assumed to be out-of-coverage.
Further, it is not necessary to evaluate all three coverage scenarios for every scenario. For Indoor Office, UMi and InF use cases, UE is more likely to be covered by gNB and therefore only in-coverage and partial coverage should be considered. For Urban Macro use case, there could be some coverage holes due to blockage or loss of coverage due to being far away from gNB and thus out-of-coverage should be considered and evaluated.
Proposal 2 For all defined scenarios, all three coverage scenarios including in-coverage, partial-coverage and out-of-coverage should be considered and evaluated for scenario 3 UMa and for other scenarios, only in-coverage and partial-coverage scenarios can be considered and evaluated.
SL Positioning Performance Requirements
The baseline metrics to be used to evaluate the performance of SL positioning can include accuracy, power, latency and integrity and other metrics can also be considered if needed.
Proposal 3 The baseline metrics to be used to evaluate the performance of SL positioning can include accuracy, power, latency and integrity and other metrics can also be considered if needed.
Same as scenarios, different requirements can be defined for difference use cases. Two working assumptions have been made, where two sets of requirements have been proposed for V2X and IIoT use cases. These two working assumptions should be confirmed.
Proposal 4 Confirm the following working assumptions
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: 
· whether each of the two requirements are satisfied, and 
· %-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: 
· whether each of the two requirements are satisfied, and 
· %-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
Conclusion 
In this contribution, we discussed the remaining issues for SL positioning scenarios and requirements and the following observations and proposals are made: 
Proposal 1	For partial-coverage scenario, a threshold can be defined and if G-factor is lower than the threshold, the UE can be assumed to be out-of-coverage.
Proposal 2	For all defined scenarios, all three coverage scenarios including in-coverage, partial-coverage and out-of-coverage should be considered and evaluated for scenario 3 UMa and for other scenarios, only in-coverage and partial-coverage scenarios can be considered and evaluated.
Proposal 3	The baseline metrics to be used to evaluate the performance of SL positioning can include accuracy, power, latency and integrity and other metrics can also be considered if needed.
Proposal 4	Confirm the following working assumptions
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: 
· whether each of the two requirements are satisfied, and 
· %-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: 
· whether each of the two requirements are satisfied, and 
· %-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
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