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1 Introduction
In this contribution, we discuss about SL positioning evaluation for Rel-18 study on expanded and improved NR positioning and provide our view. 
2 Discussion
In RAN#109-e meeting [1], the following agreement was made for SL positioning evaluation for IIOT use case as:
	Agreement
For SL positioning evaluation on IIOT use case, the performance metrics at least include absolute accuracy and relative accuracy.
· FFS how to select anchor UEs/RSU for absolute positioning, e.g. 20 anchor UEs/RSU are randomly deployed in the simulation area


According to the above agreement, FFS how to select anchor UEs/RSU for absolute positioning. The target UE can select anchor UEs/RSU for absolute positioning based on measurement results (e.g., RSRP, LOS/NLOS identification) after receiving SL PRS. As we shown in [2] (i.e., Figure 2 (b)), the target UE’s selection of anchor UEs/RSU based on the measurement of link quality is very important for achieving high positioning accuracy. Therefore, we need to study for target UE to decide measurement source(s) for SL positioning with proper criteria.
Proposal 1: For SL positioning evaluation on IIOT use case, a target UE can select anchor UEs/RSU for absolute positioning based on measurement results (e.g., RSRP, LOS/NLOS identification) after receiving SL PRS.
· Companies should provide detailed selection method(s).  
Since Rel-16 and Rel-17 NR sidelink mainly focused on FR1, basic FR2 functionalities (e.g. beam management) are not supported for sidelink. Therefore, the evaluation work on sidelink positioning cannot performed with FR2 functionalities. Also, FR2 functionalities for NR sidelink will be discussed in Rel-18 sidelink work item [3]. In this regard, evaluation work on sidelink positioning should focus on FR1. 
Proposal 2: For Rel-18 studies on SL positioning, focus on evaluation for FR1.
In RAN#109-e meeting [1], we discussed about evaluation methodology for SL positioning and related agreements were made for all uses cases of V2X, IIoT, public safety, and commercial. In this contribution, we focus on V2X use case and provide evaluation results for SL positioning based on evaluation methodology agreed in RAN#109-e meeting [1]. More details on evaluation assumptions are given in Appendix. Specifically, Figure 1 illustrates the V2X use case with highway scenario where UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically and also anchor UEs are located in back and forth of the target UE with 10m spacing and in both sides of the target UE with 4m spacing. In the real highway scenario, the target UE can receive SL positioning signal not only from UE-type RSU but also from the vicinity of anchor UEs and gNB. If we consider UE-type RSUs or gNB, its location will not be changed and we can assume no uncertainty of the location coordinates when the target UE receives this information. On the other hand, if we consider SL positioning signals transmitted from anchor UEs moving in high speed, we cannot assume that the anchor UE’s location coordinates are perfectly known. In order to verify this problem, we evaluate the following three cases as:
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Figure 1 V2X use case with highway scenario.
· Case A: No uncertainty of the location coordinates both from UE-type RSUs and anchor UEs. The target UE uses positioning signals both from UE-type RSUs and anchor UEs for absolute positioning.
· Case B: No uncertainty of the location coordinates from UE-type RSUs but uncertainty from anchor UEs. The target UE uses positioning signals only from UE-type RSUs for absolute positioning.
· Case C: No uncertainty of the location coordinates from UE-type RSUs but uncertainty from anchor UEs. The target UE uses positioning signals both from UE-type RSUs and anchor UEs for absolute positioning.
Also, we check whether above three cases can meet the target positioning accuracy of V2X use cases or not according to the working assumption made in RAN#109-e meeting [1] as
	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


In Figure 2, we plot the CDFs of horizontal positioning errors in the V2X scenario as explained by Figure 1. In Case A, it satisfies the target horizontal accuracy of 0.5 m (i.e. Set B). In Case B, it satisfies the target horizontal accuracy of 1.5 m (i.e. Set A) but it cannot satisfy the target horizontal accuracy of 0.5 m (i.e. Set B). In Case 3, it cannot satisfy the target horizontal accuracy requirement both form Set A and Set B. Therefore, the following observation can be drawn:
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Figure 2 The performance of SL positioning with uncertainty in the anchor UEs’ location coordinates.
Observation: For evaluation of V2X use case with highway scenario, the CDFs of horizontal positioning error shows the following for absolute SL positioning depending on uncertainty of the location coordinates as:  
· When the location coordinate information both from UE-type RSUs and anchor UEs are reliable, the target UE can use all SL positioning signals from UE-type RSUs and anchor UEs and it satisfies the target horizontal accuracy of 0.5 m (i.e. Set B). 
· When the location coordinate information is reliable for UE-type RSUs but it is not for anchor UEs, if the target UE selects only reliable sources (i.e. UE-type RSUs ), it satisfies the target horizontal accuracy of 1.5 m (i.e. Set A).  
· When the location coordinate information is reliable for UE-type RSUs but it is not for anchor UEs, if the target UE does not select reliable sources (i.e. UE-type RSUs ), it cannot satisfy the target horizontal accuracy requirement (i.e. Both Set A and Set B).    
3 Conclusions
This contribution discusses about evaluation methodology for SL positioning and provide evaluation results. Based on the discussion, the following observations and proposals are provided:
Proposal 1: For SL positioning evaluation on IIOT use case, a target UE can select anchor UEs/RSU for absolute positioning based on measurement results (e.g., RSRP, LOS/NLOS identification) after receiving SL PRS.
Proposal 2: For Rel-18 studies on SL positioning, focus on evaluation for FR1.
Observation: For evaluation of V2X use case with highway scenario, the CDFs of horizontal positioning error shows the following for absolute SL positioning depending on uncertainty of the location coordinates as:  
· When the location coordinate information both from UE-type RSUs and anchor UEs are reliable, the target UE can use all SL positioning signals from UE-type RSUs and anchor UEs and it satisfies the target horizontal accuracy of 0.5 m (i.e. Set B). 
· When the location coordinate information is reliable for UE-type RSUs but it is not for anchor UEs, if the target UE selects only reliable sources (i.e. UE-type RSUs ), it satisfies the target horizontal accuracy of 1.5 m (i.e. Set A).  
· When the location coordinate information is reliable for UE-type RSUs but it is not for anchor UEs, if the target UE does not select reliable sources (i.e. UE-type RSUs ), it cannot satisfy the target horizontal accuracy requirement (i.e. Both Set A and Set B).    
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Appendix: Evaluation assumptions
Table 1 Parameters for SL positioning evaluation in Figure 2.
	Use case
	V2X use case with highway defined in TR 37.885 [4]

	Carrier Frequency 
	6 GHz

	Subcarrier Spacing
	30 kHz

	Positioning Reference Signal Transmission Bandwidth
	40 MHz

	Positioning Reference Signal Information 
	NR DL PRS (Comb-2, 2-symbols), 1 port

	UE speed
	140 km/h

	UE power 
	23 dBm

	Positioning methods (OTDOA, Multi-RTT, …)
	Multi-RTT based absolute positioning 

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	Threshold based peak detection (max Correlation)

	Description of positioning technique / applied positioning algorithm (e.g. Least square, taylor series, etc)
	Taylor series
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