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1	Introduction
[bookmark: _Hlk110329799]At RAN#94, a new study item “Study on expanded and improved NR positioning” (FS_NR_pos_enh2) was approved ‎[1]; the WID was updated in [2]. 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 
o	Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
o	Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
o	Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
o	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]
o	Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
o	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]
o	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]
o	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 the RAN1 #109-e meeting, the discussion on evaluation of SL positioning produced several agreements [3][4]. 
Agreement
	The following performance metrics for SL positioning accuracy evaluation is defined:
	For relative and absolute positioning
o	horizontal accuracy
o	vertical accuracy
	For ranging 
o	Ranging for distance, i.e. accuracy of distance
o	Ranging for angle, i.e. accuracy of angle
	Companies are required to output 
	The percentiles of positioning accuracy error including 50%, 67%, 80%, 90% of UEs, 
o	FFS others
	And the CDF of positioning accuracy error
	Performance metrics other than positioning accuracy, such as PHY/end-to-end latency, are up to companies 
Agreement
	For absolute positioning evaluation, anchor UEs’ locations are known 
	In the evaluation of SL only positioning 
o	Anchor UEs are used to locate target UEs
	In the evaluation of Joint Uu/SL positioning
o	Both BS and anchor UEs are used to locate target UEs
	In the evaluation, relative positioning or ranging is performed between two UEs within X m
	FFS X which can be different for different scenarios, e.g. highway, urban grid, etc. 
	Companies can consider to provide simulation results based on multiple X values
	Positioning method should be reported by companies. 
Agreement
For SL positioning evaluation,
	The existing pattern and sequence of DL-PRS or positioning SRS can be reused as baseline for evaluation purpose.
	Companies should provide the description if other pattern and sequence are evaluated, 
	AGC settling time is considered by companies
	Explicit simulation of all links, individual parameters estimation is applied. Companies should provide description of applied algorithms for estimation of signal location parameters. 
	As baseline for absolute positioning, sidelink anchors location coordinates are perfectly known. 
	Uncertainty in the sidelink anchors location coordinates can be considered by companies
	As baseline, Perfect synchronization between network and anchor UEs in the evaluation is assumed.
	Network synchronization error and timing errors defined in TR 38.857 Table 6-1 can also be optionally used by companies for Synchronization between BS and BS, between BS and anchor UEs, and between anchor UEs.
Agreement
	For SL positioning evaluation, simulation bandwidths of 10, 20, 40 and 100 MHz in FR1 can be used. 
	For SL positioning evaluation, simulation bandwidths of 100, 200 and 400MHz in FR2 can be used.
Agreement
For SL positioning evaluation, V2X use case with highway and urban grid scenarios defined in TR 37.885 is supported.
	The road configuration for urban grid and highway provided in TR 37.885 Annex A is reused

Agreement
	For SL positioning evaluation of Public safety use cases 
	Companies should provide detailed simulation assumptions including selected scenarios, channel models, center frequency, UE drop models, etc.
o	Evaluation methodology on channel model of TR 36.843 is reused, 
	Reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with modification: Each component of channel model reuses what is specified in TR 38.901
o	Anchor UE height should be reported by companies, e.g. anchor UE height is the same as TRP
	The performance metrics at least include absolute positioning accuracy and ranging with distance accuracy. Optionally, relative positioning accuracy or ranging with angle accuracy.
	For SL positioning evaluation of Commercial use cases 
	Companies should provide detailed simulation assumptions including selected scenarios, channel models, center frequency, UE drop models, etc.
o	Evaluation methodology on channel model of TR 36.843 is reused, 
	Reuse the parameters of “Channel models” specified in Section A.2.1.2 of TR 36.843 with modification: Each component of channel model reuses what is specified in TR 38.901
o	Anchor UE height should be reported by companies, e.g. anchor UE height is the same as TRP
	The performance metrics at least include absolute positioning accuracy and ranging with distance accuracy. Optionally, relative positioning accuracy or ranging with angle accuracy
Agreement
For SL positioning evaluation for IIOT use cases, InF-SH and/or InF-DH defined in TR 38.857 are used

Agreement
For SL positioning evaluation on indoor factory scenarios, companies can select one of the following options for UE-2-UE channel model
	Option 1: BS-2-UE channel model defined in TR 38.901 is revised
o	The UE parameters in the channel model defined in 38.901, e.g. UE height, antenna model, transmit power are used to replace gNB’s corresponding parameters.
-	Anchor UE height should be reported by companies, e.g. anchor UE height is the same as TRP.
	Option 2: D2D channel mode from 36.843 A.2.1.2 is used
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

In addition to the agreements listed above, the RAN1 #109-e meeting reached many other agreements that are listed in Annex I.
In this contribution, we provide further views on evaluation of SL positioning.
1.1	Discussion of Evaluation Methodology Use cases – scenarios, channel models etc
1.1.1	Evaluation Tools
[bookmark: _Hlk110939659]To evaluate SL positioning for the use cases and coverage scenarios, system-level simulation (SLS) can be adopted as the baseline tool since in general there is no likely need for new link level simulation (LLS) assumptions as we can directly simulate the receiver performance with SLS.  On the other hand, in case a new reference signal design needs to be studied, the need for new LLS assumptions should be carefully considered.
[bookmark: Proposal31912]Proposal 1: Consider adopting system level simulations (rather than the link level simulations) as the baseline tool for evaluation purposes.

1.1.2	Sidelink Reference Signals
The evaluation of the positioning performance in sidelink depends on the reference signal design for DL or UL. In [13], we propose to introduce a new reference signal for positioning over the sidelink interface that reuses the structure of UL SRS. Other companies may have similar proposals. Therefore, a common set of configurations for DL PRS and UL SRS can be discussed for evaluation. 
[bookmark: Proposal31913]Proposal 2: Discuss whether to define a common set of the configurations for DL PRS and UL SRS for evaluation of the positioning performance in sidelink.

1.1.3	Positioning Anchor Selection
The accuracy performance of SL positioning would depend highly on the anchors selected for positioning a target UE. The evaluation results should therefore report the method utilized to select the anchors per target UE, and the number of anchors selected. For the evaluations, random selection of a fixed number of anchors per target UE can be used as a baseline.
[bookmark: Proposal31914]Proposal 3: When providing evaluation results, contributions should describe the method used to select positioning anchors per target UE. For performance evaluations, a fixed number of randomly selected anchors can be utilized as a baseline.

1.1.4	Indoor Factory Scenarios 
[bookmark: _Hlk102163215]Evaluation methodology for factory scenarios is described in TR 38.901 [9]. 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 [12]. We do support Option 1, so assume anchor UE parameters e.g., height is the same as TRP. The case of low-BS sub-scenarios of InF-SL (sparse clutter, low BS) and InF-DL (dense clutter, low BS) seems the most reasonable choice as the BS height is most similar to the UE.  
[bookmark: Proposal31915]Proposal 4: For the Option 1 of  indoor factory scenarios assume anchor UE parameters e.g. height the same as TRP, defined in the evaluation methodology for InF-SL and InF-DL of TR 38.901 and in clause 6.1 of TR 38.857.
1.2	Performance Metrics
An open point is the definition of common baselines that can be adopted by the various companies. In our opinion, using conventional positioning methods as a baseline is not appropriate for sidelink because the channel conditions of cellular networks are very different from those of sidelink communication, which could lead to unfair comparison. The most important point is whether the requirements are satisfied in sidelink. Therefore, in this sense, it is not necessary to create a baseline using UL or DL positioning methods. 
[bookmark: Proposal31916]Proposal 5: Discuss the need and the definition of common baselines for SL positioning evaluations.
2	Conclusions
[bookmark: ConclusionsPObsInSeq]In this contribution we discussed the evaluation methodology for SL positioning and made the following proposals:
Proposal 1: Consider adopting system level simulations (rather than the link level simulations) as the baseline tool for evaluation purposes.
Proposal 2: Discuss whether to define a common set of the configurations for DL PRS and UL SRS for evaluation of the positioning performance in sidelink.
Proposal 3: When providing evaluation results, contributions should describe the method used to select positioning anchors per target UE. For performance evaluations, a fixed number of randomly selected anchors can be utilized as a baseline.
Proposal 4: For the Option 1 of  indoor factory scenarios assume anchor UE parameters e.g. height the same as TRP, defined in the evaluation methodology for InF-SL and InF-DL of TR 38.901 and in clause 6.1 of TR 38.857.
Proposal 5: Discuss the need and the definition of common baselines for SL positioning evaluations.
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[bookmark: _Ref111109193]4	Annex I
Agreement
For SL positioning evaluation in highway and urban grid scenarios, UE dropping option A defined in section 6.1.2 of TR 37.885 is used, i.e.
	UE dropping option A is used for the highway scenario:
o	Vehicle type distribution: 100% vehicle type 2.
o	Clustered dropping is not used.
o	Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.
	UE dropping option A is used for the urban grid scenario:
o	Vehicle type distribution: 100% vehicle type 2.
o	Clustered dropping is not used.
o	Vehicle speed is 60 km/h in all the lanes.
o	In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.
Agreement
For SL positioning evaluation in highway and urban grid scenarios, antenna model follows the description in TR 37.885 section 6.1.4.
	Vehicle UE option 1 is the baseline (Vehicle UE antenna is modelled in Table 6.1.4-8 and 6.1.4-9 in TR 37.885)
	Vehicle UE option 2 (two panels) can be optionally selected by companies
Agreement
For SL positioning evaluation in highway and urban grid scenarios, channel model follows description in TR 37.885 section 6.2. 
[bookmark: _MON_1721723844]
Agreement
●	For SL positioning evaluation in highway and urban grid, the following simulation parameters are used for FR1
Evaluation parameters for SL positioning in FR1
	Parameters
	Urban grid for eV2X
	Highway for eV2X

	Carrier frequency 
	Uu : 4 GHz 
SL: 6 GHz
	Uu : 2 GHz or 4GHz
SL: 6 GHz

	BS Tx power 
	Macro BS: 49dBm 
	Macro BS: 49dBm 

	UE Tx power 
	Vehicle UE or UE type RSU: 23dBm
	Vehicle UE or UE type RSU: 23dBm

	BS receiver noise figure
	5dB
	5dB

	UE receiver noise figure
	9 dB


[bookmark: _MON_1721723845]
Agreement
	For SL absolute positioning evaluation in highway scenario, the following options are supported
○	Alt 1 as optional: BS and UE-type RSU deployment follows TR 36.885, where wrap around method of 19*3 hexagonal cells with 500m ISD in Figure A.1.3-3 of TR 36.885 section A.1.3 is used. 
○	Alt 2 as baseline: BSs are disabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically. 
-	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
	For SL absolute positioning evaluation in urban grid scenario, BS and UE-type RSU deployment follows the description in TR 36.885 section A.1.3.
○	Companies can provide additional BS/ UE-type RSU deployment, e.g. additional UE-type RSUs are added to UE-type RSU deployment in TR 36.885
Note: For absolute positioning in highway, Alt 1 is assumed for evaluation of joint Uu/SL positioning, Alt 2 is assumed for evaluation of SL only positioning. 
Agreement
	For evaluation of relative positioning or ranging in highway scenario
○	BSs are disabled, 
○	UE type RSU may be disabled (as baseline) or enabled (as optional)
-	If enabled, UE-type RSUs are uniformly located with 200m spacing on both sides of highway symmetrically.
□	Optional: staggered/unsymmetrical UE-type RSU distribution like 
[image: ]
	For evaluation of relative positioning or ranging in urban grid scenario 
○	BSs are disabled, or enabled (companies should report their assumption)
○	UE type RSU may be disabled or enabled (companies should report their assumption)
-	If enabled, UE type RSU deployment follows the description in TR 36.885 section A.1.3.
-	If enabled, companies can provide additional RSU deployment, e.g. additional RSUs are added to RSU deployment in TR 36.885
[bookmark: _MON_1721723846]
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