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In RAN#94-e, the contents of SID for Rel. 18 were agreed [1]. It was agreed to study scenario and requirements for sidelink positioning. The descriptions in the SID are as follows.
	· 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, evaluation methodology for SL positioning is discussed.

Evaluation methodology for SL positioning
Details for evaluation scenarios
Vehicular antenna height
For vehicular types, the following types were considered where two different antenna heights were assumed. Different antenna heights may affect positioning accuracy. Different types of vehicles assumed in the SL communication should be used as the starting point for the study of SL positioning.
	-	Type 1 (passenger vehicle with lower antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 0.75 meters
-	Type 2 (passenger vehicle with higher antenna position): length 5 meters, width 2.0 meters, height 1.6 meters, antenna height 1.6 meters
-	Type 3 (truck/bus): length 13 meters, width 2.6 meters, height 3 meters, antenna height 3 meters


Proposal 1: Use the vehicle types (i.e., Type 1, 2 and 3) defined in TR 37.855 as the starting point in the sidelink (SL) positioning study 
In TR 37.885 [2], urban grid and highway scenarios were considered and the scenarios should be considered as the starting point for evaluation scenarios for SL positioning.
Proposal 2: Use urban grid and highway scenarios in TR 37.855 as the starting point for evaluation scenarios for SL positioning
Locations of antennas at UE
In addition, as shown in TR 37.885, the following antenna placements were considered.
· Front and Rear antenna array
· Rooftop antenna
· Panels on front and rear bumper
· Panels on front and rear roof top
In various applications, relative positioning using front and rear panel/antenna will be useful to obtain relative positions with respect to the vehicles/UEs at the front and rear end. Thus, the following proposal is made :
Proposal 3: Use panel and antenna placement in TR 37.855 (e.g., front and rear antenna array, panels on front and rear bumper) as the starting point for SL positioning study
Channel model and orientation of the UE
Considering the above proposals to reuse the vehicle types and antenna locations, we propose to reuse the channel model assumed in TR 37.855. In addition, whether the target UE is a vehicle or UE, assumptions on orientation of the UE will become critical as relative position or corresponding measurements will become invalid if the UE rotates during the positioning operation. For example, if the vehicle is heading north and receives PRS from west and the vehicle turns west and receives PRS from north, an indication that the vehicle turned should be sent to an entity which derives the UE location. Thus, there needs to be an agreement on the assumption for orientation of the UE for performance evaluation of SL positioning.
Proposal 4: Agree on assumptions for orientation of the UE during positioning (e.g., no orientation during positioning)
Relative speed of the target UE with respect to Anchor UEs
In our companion contribution [4], target UE and Anchor UE were defined. Relative mobility of the target UE with respect to Anchor UEs will become critical since measurements will become quickly outdated if the target UE moves away from the Anchor UEs before the positioning information is generated. Thus, it is important to agree on the assumptions for relative speed of the target UE with respect to anchor UEs and if applicable, relative trajectory of the anchor UE with respect to the Anchor UEs.
Proposal 5: Agree on assumptions for relative speed and relative trajectory of the target UE with respect to Anchor UEs 
Frequency Range
During Rel. 17, for SL communication framework was considered for FR1. Since SL positioning will be built on the framework for SL communication, SL positioning should also focus on FR1. 
Proposal 6: Prioritize evaluation in FR1 over FR2 for SL positioning
Traffic model
In TR 37.885, various traffic models were considered for SL communication. As discussed in our companion contribution [4], co-existence between SL communication and SL positioning becomes a key issue to solve. Prioritization of data communication over SL positioning may lead to lack of resources for PRS, degrading positioning accuracy and latency performance. We make the following proposal to incorporate the traffic model into the evaluation such that realistic resource allocation can be considered for both accuracy and latency evaluation for SL positioning.
Proposal 7: Study traffic models that can be assumed for both positioning accuracy and latency evaluation
Positioning methods for evaluation
For Uu positioning methods, TDOA, AoD and RTT based methods can be considered. As discussed in our companion contribution [4], TDOA requires timing synchronization among transmitters of PRS. AoD based methods is more appropriate in FR2 due to narrower beams used in higher frequencies. Thus, a practical method for sidelink positioning is RTT method where positioning can be done one-on-one basis and multiple pairs of UEs can be considered to enhance positioning accuracy. To conduct a fair comparison, assumptions for TDOA or AoD based SL positioning need to be clarified. Thus the following proposal is made :
Proposal 8: Study assumptions to realize TDOA or AoD based SL positioning methods
Proposal 9: Prioritize evaluation of RTT-based SL positioning methods
In addition, for in-coverage scenario, Uu positioning assisted SL positioning is feasible. For example, the outcome of SL positioning can serve as the starting point for Uu positioning, vice-versa. However, before considering a framework for Uu-assisted positioning, evaluation of SL positioning should be prioritized to build a foundation for SL positioning. Thus the following proposal is made : 
Proposal 10: Study evaluation assumptions for Uu-assisted SL positioning once SL positioning evaluation is complete
Performance metrics
Similar to the Uu positioning study in NR, both positioning accuracy and latency should be evaluated. Both relative and absolute positioning are consider for sidelink positioning. The positioning accuracy can be evaluated based on absolute position, based on the locally defined position in system level simulation.
Proposal 11: Evaluate positioning accuracy based on the absolute position for both relative and absolute positioning methods
In addition, latency can be evaluated similar to Uu positioning. For all scenarios (e.g., in-coverage, partial coverage and out-of-coverage), latency required for UE-to-UE positioning can be evaluated. For the scenarios which require positioning information to be delivered to the network, latency required for the path UE-to-network should be evaluated.
Proposal 12:  For latency, evaluate both UE-to-UE and UE-to-Network latency, if applicable.
Conclusion.
In this contribution, the following proposals and observation are made.
Proposal 1: Use the vehicle types (i.e., Type 1, 2 and 3) defined in TR 37.855 as the starting point in the sidelink (SL) positioning study 
Proposal 2: Use urban grid and highway scenarios in TR 37.855 as the starting point for evaluation scenarios for SL positioning
Proposal 3: Use panel and antenna placement in TR 37.855 (e.g., front and rear antenna array, panels on front and rear bumper) as the starting point for SL positioning study
Proposal 4: Agree on assumptions for orientation of the UE during positioning (e.g., no orientation during positioning)
Proposal 5: Agree on assumptions for relative speed and relative trajectory of the target UE with respect to Anchor UEs 
Proposal 6: Prioritize evaluation in FR1 over FR2 for SL positioning
Proposal 7: Study traffic models that can be assumed for both positioning accuracy and latency evaluation
Proposal 8: Study assumptions to realize TDOA or AoD based SL positioning methods
Proposal 9: Prioritize evaluation of RTT-based SL positioning methods
Proposal 10: Study evaluation assumptions for Uu-assisted SL positioning once SL positioning evaluation is complete
Proposal 11: Evaluate positioning accuracy based on the absolute position for both relative and absolute positioning methods
Proposal 12:  For latency, evaluate both UE-to-UE and UE-to-Network latency, if applicable.
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