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Introduction
At RAN#94, a new study item “Study on expanded and improved NR positioning” (FS_NR_pos_enh2) was approved ‎[1]. One of the objectives is relevant for the present agenda item:
	· [bookmark: _Hlk83846699]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, we provide our views on evaluation methodology for SL positioning.
Discussion of Evaluation Methodology
Use cases – scenarios, channel models etc
V2X
The evaluation methodology for V2X communication over sidelink has been defined in TR 37.885 [2]. This TR includes highway and urban scenarios, UE drop and mobility models for multiple vehicle types with a variety of antenna configurations, UE-type RSUs, pedestrian UEs, sidelink channel models. For some aspects, TR 37.885 refers to TR 36.885 [3].
TR 37.885 considered simulation bandwidths of 10, 20 and 100 MHz. However, 100 MHz is not available in currently defined ITS bands, so 40 MHz can be used instead.
[bookmark: Proposal661][bookmark: Proposal2168]Proposal 1: For the V2X use cases, reuse the evaluation methodology of TR 37.885. Both urban and highway scenarios shall be considered. Vehicular UEs, UE-type RSUs and pedestrian UEs/VRUs shall be considered.
[bookmark: Proposal662][bookmark: Proposal2169]Proposal 2: For the V2X use cases, consider simulation bandwidths of 10, 20 and 40 MHz in FR1 ITS spectrum (band n47).

Public Safety
The evaluation methodology for public safety sidelink has been defined in TR 36.843 [4]. 
[bookmark: Proposal663][bookmark: Proposal2170]Proposal 3: For the public safety use cases, reuse the evaluation methodology of TR 36.843. 

IIoT
[bookmark: _Hlk102163215]Evaluation methodology for factory scenarios is described in TR 38.901 [6]. This TR, however, does not consider sidelink; some additional work on sidelink aspects, e.g. sidelink channel models, will therefore be required. For the InF (Indoor Factory) scenario, TR 38.901 considers both high BS (base station antenna above the factory clutter) and low BS (base station antenna below average clutter height). The latter may be a suitable starting point for InF sidelink evaluation. TR 38.901 defines the two low-BS sub-scenarios of InF-SL (sparse clutter, low BS) and InF-DL (dense clutter, low BS). Additional details for InF scenarios can be found in clause 6.1 of TR 38.857 [9].
[bookmark: Proposal664][bookmark: Proposal2171]Proposal 4: For the IIoT indoor factory use cases, reuse the evaluation methodology for InF-SL and InF-DL of TR 38.901 and in clause 6.1 of TR 38.857.

Performance Metrics
Performance metrics for positioning are discussed in TR 38.855 [8] and TR 38.857 [9]. Metrics such as horizontal and vertical position accuracy are relevant for sidelink positioning. For V2X use cases, horizontal position accuracy can be separately considered for lateral and longitudinal position accuracy. Vertical accuracy is particularly relevant for public safety, where floor level accuracy is required.
For ranging, distance accuracy and direction accuracy have to be considered.
[bookmark: Proposal665][bookmark: Proposal2172]Proposal 5: Use performance metrics of horizontal and vertical position accuracy for absolute positioning and of distance accuracy and direction accuracy for ranging.

Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution we discussed evaluation methodology for SL positioning and made the following proposals:
Proposal 1: For the V2X use cases, reuse the evaluation methodology of TR 37.885. Both urban and highway scenarios shall be considered. Vehicular UEs, UE-type RSUs and pedestrian UEs/VRUs shall be considered.
Proposal 2: For the V2X use cases, consider simulation bandwidths of 10, 20 and 40 MHz in FR1 ITS spectrum (band n47).
Proposal 3: For the public safety use cases, reuse the evaluation methodology of TR 36.843. 
Proposal 4: For the IIoT indoor factory use cases, reuse the evaluation methodology for InF-SL and InF-DL of TR 38.901 and in clause 6.1 of TR 38.857.
Proposal 5: Use performance metrics of horizontal and vertical position accuracy for absolute positioning and of distance accuracy and direction accuracy for ranging.
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