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1. Introduction
The following agreements on SL positioning scenarios and requirements were made in RAN1 #109-e meeting.
	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

R1-2205177	FL summary #1 on SL positioning scenarios and requirements	Moderator (Intel)

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.

R1-2205527	FL summary #2 on SL positioning scenarios and requirements	Moderator (Intel)

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 discuss the SL positioning scenarios and the relevant technical requirements for SL positioning.
2. Scenarios and Requirements
One of the objectives on SL positioning in Rel.18 expanded and improved positioning SID [1] is to investigate the bandwidth requirements to meet the positioning accuracy requirement as follows.
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
To verify whether the ITS-dedicated spectrum or the licensed spectrum either in FR1 or FR2 meets the positioning accuracy requirements, we have performed the system level simulation based on the agreements on the evaluation methodologies. The evaluation results can be found in our companion proposal document [2]. According to the evaluation results from the system level simulations described above, the following observations and conclusions are made at least for V2X use cases.
Observation 1: For V2X use cases in highway scenario, SLS results show that the relative positioning based on SL single RTT with BW≥40MHz in FR1 satisfies Set A positioning accuracy requirement. 
Conclusion 1: At least for V2X use cases, Set A positioning accuracy requirements for relative SL positioning are satisfied with SL single RTT in FR1.
Observation 2: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL multi-RTT with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 3: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL multi-RTT.
Conclusion 2: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL multi-RTT in FR1.
Observation 4: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL TODA with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 5: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL TDOA.
Conclusion 3: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL TDOA in FR1.

3. Conclusion
In this contribution, the SL positioning scenarios and the relevant technical requirements were discussed. The following proposals were made as a conclusion.
Observation 1: For V2X use cases in highway scenario, SLS results show that the relative positioning based on SL single RTT with BW≥40MHz in FR1 satisfies Set A positioning accuracy requirement. 
Conclusion 1: At least for V2X use cases, Set A positioning accuracy requirements for relative SL positioning are satisfied with SL single RTT in FR1.
Observation 2: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL multi-RTT with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 3: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL multi-RTT.
Conclusion 2: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL multi-RTT in FR1.
Observation 4: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL TODA with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 5: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL TDOA.
Conclusion 3: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL TDOA in FR1.
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