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Introduction
The Rel-18 NR positioning evolution SID was agreed upon during the RAN#94-e [1] meeting, where one of the objectives entail the development of a common SL positioning evaluation framework and analysis of the SL Positioning performance. The following agreements were made during RAN1#109-e [2] and RAN1#110 [3] to define the SL Positioning Evaluation Methodology:
	RAN1#109-e Agreements on SL Positioning Evaluation Methodology:
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 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:
· Vehicle type distribution: 100% vehicle type 2.
· Clustered dropping is not used.
· 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:
· Vehicle type distribution: 100% vehicle type 2.
· Clustered dropping is not used.
· Vehicle speed is 60 km/h in all the lanes.
· 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. 
Agreement
· The following performance metrics for SL positioning accuracy evaluation is defined:
· For relative and absolute positioning
· horizontal accuracy
· vertical accuracy
· For ranging 
· Ranging for distance, i.e. accuracy of distance
· 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, 
· 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 
· Anchor UEs are used to locate target UEs
· In the evaluation of Joint Uu/SL positioning
· Both BS and anchor UEs are used to locate target UEs
· [bookmark: _Hlk111545764]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 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



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 
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· For evaluation of relative positioning or ranging in urban grid scenario 
· BSs are disabled (baseline), or enabled (optional)
· 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
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 of Public safety use cases 
· Companies should provide detailed simulation assumptions including selected scenarios, channel models, center frequency, UE drop models, etc.
· 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
· 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.
· 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
· 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
· 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

RAN1#110 Agreements on SL Positioning Evaluation Methodology
Agreement
For SL positioning evaluation in IIOT use case, companies should report how to drop anchor UEs and how to select anchor UEs
R1-2207606	FL summary#2 for SL positioning evaluation	ZTE
Agreement
Adopt the tables in section 3 of R1-2207606 as templates to collect SL positioning simulation results from each company.
Agreement
In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies, and companies should also report the minimum distance used in the evaluations for each use case. The assumption used for X will be included in the TR for each set of results.
Agreement
For SL positioning evaluation purpose, the following assumptions are further adopted
· Companies should report whether SL-PRS and other SL signals are FDMed or not FDMed, and whether other SL signals are present
· Adopting system level simulations (rather than the link level simulations) as the baseline tool 
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, ranging with distance accuracy, and ranging with direction accuracy (optionally). 
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices.



This contribution presents the SL positioning performance results based on the commonly agreed assumptions for the V2X use cases and provides an analysis of certain aspects including whether the evaluations are able to successfully meet the requirements defined in RAN1#109-e [2] and RAN1#110 [3].
1 Rel-18 SL Positioning Requirements
Table 1 is a summary of the consolidated SL positioning requirements as agreed upon during RAN1#109-e [2] and RAN1#110 [3].
[bookmark: _Ref64989519]Table 1: Current Rel-18 Positioning Requirements as of RAN1#109-e [2]
	SL Positioning KPIs
	V2X 
	Public Safety 
	IIoT 
	Commercial

	Horizontal Positioning Accuracy
	Set A: 1.5 m for 90% of UEs (absolute or relative)
	 
 1 m for 90% of UEs; (absolute and relative)
 
	Set A: 1 m (absolute or relative) for 90% of UEs
	 
 1 m (absolute or relative) for 90% of UEs

	
	
	
	Set B: 0.2 m (absolute or relative) for 90% of UEs
	

	
	 Set B: 0.5 m for 90% of UEs (absolute or relative)
	
	
	

	Vertical Positioning Accuracy
	Set A: 3 m for 90% of UEs (absolute or relative)
 
	2 m (absolute or relative between 2 UEs) for 90% of UEs
	Set A: 1 m (absolute or relative) for 90% of UEs
	 
 
2 m (absolute or relative) for 90% of UEs

	
	Set B: 2 m for 90% of UEs (absolute or relative)
	0.3 m (relative positioning change for 1 UE) for 90% of UEs
	Set B: 0.2 m (absolute or relative) for 90% of UEs
	

	Angle Accuracy
	Set A: Y = ±15° for 90% of the UEs

	
	Set B: Y = ±8° for 90% of the UEs

	Latency
	· 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

	· 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


Proposal 1: RAN1 to adopt the above Table 1 as the consolidated SL Positioning requirements in TR 38.859. 
The SL positioning requirements for V2X, Public Safety, IIoT and Commercial use cases have been detailed as shown in Table 1. 
There is a further outstanding FFS point regarding the considered latency requirements for SL Positioning. The positioning latency is of critical importance for at least the V2X use cases, which have a safety critical component and requires the absolute/relative positioning estimate to be received in the order of ms. According to the TS 22.261 and the consolidated requirements described in TR 38.845, the positioning latency can fall in the range of between 10 ms – 1s depending on the positioning service level. 
However, given this is the first release for SL positioning, there are no baseline procedures in which to compare the latency performance. One way forward is to set an upper bound on latency requirement ensuring that the designed SL positioning procedures and signalling do not exceed 1s. Therefore, RAN1 and other WGs may strive to design the corresponding SL positioning procedures with the lowest latency as possible.
Proposal 2: RAN1 to set the Latency requirement of X < 1s, and if needed, a further note clarifying that RAN1 and other WGs strive to design the SL positioning procedures and signalling with the lowest latency, e.g., in the order of ms.
High-level Simulation Flow
General
A basic flow diagram of simulation setup for modelling SL positioning performance in V2X scenarios is illustrated in Figure 1. The modelling is largely similar to the modelling of the Uu positioning framework with adaptions for handling SL-specific functional blocks, e.g., V2X urban and highway channel models, V2X antenna configurations. The scope of the contribution focuses on the positioning performance for 2 sub-scenarios within the V2X use case including, the Urban Grid and Highway scenarios as per the agreed simulation assumptions agreed in RAN1#109-e [2].
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[bookmark: _Ref101866728]Figure 1: Simulation Block Setup
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[bookmark: _Ref110333740][bookmark: _Ref110333727]Figure 2: V2X Scenarios: Urban Grid and Highway
The two V2X scenarios, urban-grid and highway (staggered and unstaggered) are considered as illustrated in Figure 2. The urban case consists of a grid scenario with RSUs located at each intersection. The highway deployment, on the other hand, describes the deployment of RSUs alongside the highway, either in a unstaggered (baseline) or staggered (optional) fashion. UE dropping option A as described in [TR 37.885, 4] is used in both deployment scenarios, with random target-UEs selection. The PRS sequences are generated using the Gold pseudo-random method. The CDL channel and pathloss models are generated as described in Section 6.2 of [TR 37.885, 4]. 
Timing-based Techniques
The SL-RTT procedure was modelled as shown in Figure 3 (left hand side figure) and is used for evaluating ranging accuracy. The distance between a UE-type-RSU and a vehicle is estimated using round trip time. A simplified illustration of the positioning technique is shown in Figure 3. The SL-RTT technique was evaluated for the highway and urban grid scenarios. The relative positioning or ranging is performed between the RSU and UE within X m, where X = 100 m for the highway scenario while X = 50 m for the Urban grid scenario. For the two-way SL-RTT performance, the propagation delay (Time of flight) can be determined using the following:
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[bookmark: _Ref111533170]Figure 3: Concept description of One-way SL-RTT and Two-way SL-RTT.
Angle-based Techniques
The angle-of-arrival (AOA) estimation is performed using 3-way canonical polyadic decomposition (CPD) tensor decomposition and ESPRIT techniques. The horizontal absolute position of a Target-UE is estimated using the following methods: single anchor SL-AOA-TOA and two anchors SL-AOA methods, as illustrated in Figure 4. The target-UEs are randomly selected with the assumption that the serving RSU has a minimum distance to the target-UE of 50m. 
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[bookmark: _Ref111216447]Figure 4: Concept description of Single Anchor SL-TOA-AOA and Two Anchors SL-AOA methods
Evaluation Overview
Simulation Parameters
The simulation assumptions for the evaluations are summarized in Table 2.

[bookmark: _Ref110617126]Table 2: Common Simulation Assumptions
	Parameter
	Value/Description

	Carrier frequency
	6 GHz

	Subcarrier spacing
	30 kHz

	Reference Signal Transmission Bandwidth
	20/40/100 MHz

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	Comb-4

	Reference signal including PRS, SRS and SL-PRS
(type of sequence, number of ports, …)
	DL-PRS (Gold Sequence)

	Number of symbols used per occasion
	4 symbols

	Number of occasions used per positioning estimate
	1

	Power-boosting level
	3 dB

	Uplink power control (applied/not applied)
	Not applied

	Interference modelling (ideal muting, or other)
	None

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	MUSIC for timing-based techniques
ESPIRIT for angle-based techniques

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


	Synchronization assumptions
	Ideal/Perfect Synchronization

	UE/gNB RX and TX timing error assumption
	No timing/calibration error

	Additional notes, if any
	Channel Model: LOS plus NLOSv CDL model as described in Section 6.2 of [TR37.885, 5]
BS-type RSU Tx power: 23 dBm
UE receiver noise figure: 9 dB
UE Dropping: Random, Option A in [TR37.885, 5]




Table 3: Simulation assumptions for V2X - Highway scenario
	Parameters
	Case 1
	Case 2
	Case 3
	Case 4

	UE Antenna model
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)

	Baseline: (1, 2, 2, 1, 1)

	TRP antenna model
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)

	Baseline: (1, 2, 2, 1, 1)


	BS/RSU deployment for absolute positioning
	Baseline: Ustaggered (See Figure 2)
	Baseline: Ustaggered (See Figure 2)
	Baseline: Unstaggered Optional: Staggered
(See Figure 2)
	Baseline: Unstaggered 
Optional: Staggered
(See Figure 2)

	BS/RSU deployment for relative positioning/ranging 
	Baseline:Unstaggered
(See Figure 2)

	Baseline:Unstaggered
(See Figure 2)

	Baseline: Unstaggered
(See Figure 2) 

	Baseline: Unstaggered 
(See Figure 2)


	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	(Xmin,Xmax)=
(50,100)
	(Xmin,Xmax)=
(50,100)
	
(Xmin,Xmax)=
(50,100)
	
(Xmin,Xmax)=
(50,100)

	Positioning method
	SL-AoA
	SL-ToA-AoA
	SL-TDoA
	SL-RTT (one-way and two-way)



Table 4: Simulation assumptions for V2X - Urban Grid
	Parameters
	Case 1
	Case 2
	Case 3
	Case 4

	UE Antenna model
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)

	Baseline: (1, 2, 2, 1, 1)

	TRP antenna model
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)
	Baseline: (1, 2, 2, 1, 1)

	Baseline: (1, 2, 2, 1, 1)


	BS/RSU deployment for absolute positioning
	As described in TR37.885 for Urban Grid
	As described in TR37.885 for Urban Grid
	As described in TR37.885 for Urban Grid
	As described in TR37.885 for Urban Grid

	BS/RSU deployment for relative positioning/ranging 
	As described in TR37.885 for Urban Grid 
	As described in TR37.885 for Urban Grid 
	As described in TR37.885 for Urban Grid 
	As described in TR37.885 for Urban Grid 

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	(Xmin,Xmax)=
(50,100)
	(Xmin,Xmax)=
(50,100)
	
(Xmin,Xmax)=
(50,100)
	
(Xmin,Xmax)=
(50,100)

	Positioning method
	SL-AoA
	SL-ToA-AoA
	SL-TDoA
	SL-RTT (one-way and two-way)



Performance Results
Case 1: Two anchors SL-AOA
In this subsection, we show simulation results for Two Anchors SL-AOA method. In the simulation, as illustrated in Figure 5, two anchor RSUs are first selected, e.g., the two anchor RSUs within the red square, and a target-UE is dropped between them with the assumption that it has a minimum distance of 50m with each anchor RSU. As can be clearly seen from Figure 5, both scenarios, i.e., urban-grid and highway, have a similar high-level modelling, but with some differences like CDL channel modelling and distance between two anchor RSUs. On the other hand, Staggered and Unstaggered highway scenarios have exactly similar modelling. Therefore, in the simulation, we only assume the Staggered highway scenario.  
[image: ]
Figure 5: An example for Two Anchor RSUs selection in the Two Anchors SL-AOA method
Figure 6  shows the CDF versus the horizontal absolute position error, in meters, and the mean AOAs estimation error, in degrees, when using the two anchors SL-AOA method. Moreover, Table 5 and Table 6 show some selected percentiles of the horizontal absolute position error and angle accuracy, respectively, using the two anchors SL-AOA method. 
As can be clearly seen, although the AOAs estimation accuracy is within the angle accuracy range for Set A and Set B, the resulting horizontal absolute positioning error is very high. In Section 4, we further explain this behaviour. 
	[image: ]
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[bookmark: _Ref111216467]Figure 6: CDF vs horizontal absolute positioning error and mean AOAs estimation error using two anchors SL-AOA method for Urban Grid scenario
[bookmark: _Ref115358536]Table 5: Simulation results for highway for absolute positioning - horizontal accuracy using the two Anchors SL-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (1.5 m for 90% of UEs)
	Whether meets the requirement of set B (0.5 m for 90% of UEs)

	Case #1-1: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	50.3674 
	78.2740 
	131.4805
	359.6720
	No, < 2%
	No, < 1%

	Case #1-2: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	31.9281  
	50.3661
	81.0170 
	190.7552
	No, < 4%
	No, < 1%


Observation 1: Using the Two Anchors SL-AOA method for absolute horizontal positioning of the baseline highway scenario (unstaggered), the SL Positioning V2X requirements cannot be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations.
[bookmark: _Ref115358572]Table 6: Simulation results for highway for ranging positioning - mean angle accuracy using the two Anchors SL-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (±15° for 90% of the UEs)
	Whether meets the requirement of set B (±8° for 90% of the UEs)

	Case #1-3: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	1.2723    
	1.8783    
	2.6586    
	3.5648
	Yes
	Yes

	Case #1-4: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	0.8000    
	1.2532    
	2.0338    
	3.3655
	Yes
	Yes



Observation 2: Using the Two Anchors SL-AOA method for ranging positioning – mean angle accuracy of the baseline highway scenario (unstaggered), the SL Positioning V2X requirements can be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations, and, (Xmin,Xmax)= (50, 100).
Table 7: Simulation results for Urban Grid for absolute positioning - horizontal accuracy using the two Anchors SL-AOA method 
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (1.5 m for 90% of UEs)
	Whether meets the requirement of set B (0.5 m for 90% of UEs)

	Case #1-5: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	50.5270     
	94.7376
	175.7269  
	354.6127
	No, < 2%
	No, < 1%

	Case #1-6: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	27.2999
	40.8991
	62.0999
	116.9959
	No, < 2%
	No, < 1%



Observation 3: Using the Two Anchors SL-AOA method for absolute horizontal positioning of the Urban Grid scenario, the SL Positioning V2X requirements cannot be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations.
Table 8: Simulation results for Urban Grid for ranging positioning - mean angle accuracy using the two Anchors SL-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A (±15° for 90% of the UEs)
	Whether meet the requirement of set B (±8° for 90% of the UEs)

	Case #1-7: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	0.8455    
	1.2397    
	1.6140    
	2.2050
	Yes
	Yes

	Case #1-8: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-AOA, No. of Anchors#2
	0.4343    
	0.5556    
	0.7053    
	0.8853
	Yes
	Yes



Observation 4: Using the Two Anchors SL-AOA method for ranging positioning - angle accuracy of the Urban Grid scenario, the SL Positioning V2X requirements can be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations and  (Xmin,Xmax)= (50, 100).
Observation 5: For two anchors SL-AOA, the AOA estimation accuracy should be increased with the increasing distance between the anchor RSU and the Target-UE to maintain a certain positioning estimation accuracy requirement.
Case 2: Single Anchor SL-TOA-AOA method (Hybrid Method)
In this subsection, we show simulation results for Single Anchor SL-TOA-AOA method. In the simulation, as illustrated in Figure 7, one anchor RSUs is first selected, e.g., the anchor RSU within the red square, and a target-UE is dropped with the assumption that it has a minimum distance of 50m from the selected anchor RSU. As can be clearly seen from Figure 7, both scenarios, i.e., urban-grid and highway, have a similar high-level modelling, but with some differences like CDL channel modelling. On the other hand, Staggered and Unstaggered highway scenarios have exactly similar modelling. Therefore, in the simulation, we only assume the unstaggered highway scenario.  
[image: ]
Figure 7: An example for Single Anchor RSU selection in the Single Anchor SL-TOA-AOA method
Figure 7 shows the CDF versus the horizontal absolute position error, in meters, and the AOAs estimation error, in degrees, when using the single anchor SL-TOA-AOA method, assuming urban grid scenario. Moreover, Table 9, Table 10, Table 11, and Table 12 show some selected percentiles of the horizontal absolute position error and angle accuracy, respectively, using the single anchor SL-TOA-AOA method.     
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[bookmark: _Ref111216706]Figure 6: CDF vs horizontal absolute positioning error and AOA estimation error using Single Anchor SL-TOA-AOA method
[bookmark: _Ref115358778][bookmark: _Hlk114824936]Table 9: Simulation results for highway for absolute positioning - horizontal accuracy using the single anchor SL-TOA-AOA method
	Case ID and brief description 
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (1.5 m for 90% of UEs)
	Whether meets the requirement of set B (0.5 m for 90% of UEs)

	Case #2-1: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.7426 
	1.1074    
	1.6185  
	2.4172
	No, 77%
	No, 37%

	Case #2-2: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.6541
	0.9855   
	1.4043
	2.0590
	No, 82%
	No, 40%

	Case #2-3: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.5691
	0.8726
	1.1934
	1.7351
	No, 87%
	No, 45%

	Case #2-4: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.4471  
	0.6430
	0.8640
	1.2127
	Yes
	No, 55%

	Case #2-5: BW#40 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3926
	0.5727
	0.7832 
	1.0566
	Yes
	No, 61%

	Case #2-6: BW#100 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3530   
	0.4560
	0.5793 
	0.7525
	Yes
	No, 72%



Observation 6: Using the single anchor SL-TOA-AOA method, for the absolute horizontal positioning accuracy of the highway scenario, the SL Positioning V2X requirements Set A can be met for 3 out of the 6 simulated cases, while Set B can be met for zero out of the 6 simulated cases.
Observation 7: The minimum configured 20MHz and optional antenna configuration can meet the requirement of Set A.
[bookmark: _Ref115358796]Table 10: Simulation results for highway for ranging positioning - angle accuracy using the single anchor SL-TOA-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (±15° for 90% of the UEs)
	Whether meets the requirement of set B (±8° for 90% of the UEs)

	Case #2-7: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.5980    
	0.9095    
	1.2619    
	1.8461
	Yes
	Yes

	Case #2-8: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.5516    
	0.8185    
	1.1308    
	1.6091
	Yes
	Yes

	Case #2-9: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.4763    
	0.7188    
	0.9738    
	1.3090
	Yes
	Yes

	Case #2-10: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.3694    
	0.5358    
	0.7163    
	0.9543
	Yes
	Yes

	Case #2-11: BW#40 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3260    
	0.4860    
	0.6179    
	0.8130
	Yes
	Yes

	Case #2-12: BW#100 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3132    
	0.4094    
	0.4921    
	0.6129
	Yes
	Yes



Observation 8: Using the single anchor SL-TOA-AOA method, for the ranging positioning -angle accuracy of the highway scenario, the SL Positioning V2X requirements Set A and Set B can be met for 6 out of the 6 simulated cases.
[bookmark: _Ref115358820]Table 11: Simulation results for Urban Grid for absolute positioning - horizontal accuracy using the single anchor SL-TOA-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (1.5 m for 90% of UEs)
	Whether meets the requirement of set B (0.5 m for 90% of UEs)

	Case #2-13: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.7067        
	1.0855
	1.6309    
	2.3724
	No, 77%
	No, 37%

	Case #2-14: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.6350
	0.9394
	1.4053
	1.9538
	No, 82%
	No, 42%

	Case #2-15: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.5283    
	0.8013    
	1.0745    
	1.5689
	No, 89%
	No, 48%

	Case #2-16: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.4033   
	0.5799    
	0.7727  
	1.0404
	Yes
	No, 60%

	Case #2-17: BW#40 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3697
	0.5329
	0.6865
	0.9434
	Yes
	No, 64%

	Case #2-18: BW#100 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3139    
	0.4544
	0.5710
	0.7095
	Yes
	No, 73%



Observation 9: Using the single anchor SL-TOA-AOA method, for the absolute horizontal positioning accuracy of the urban grid scenario, the SL Positioning V2X requirements Set A can be met for 3 out of the 6 simulated cases, while Set B can be met for zero out of the 6 simulated cases.
[bookmark: _Ref115358837]Table 12: Simulation results for Urban Grid for ranging positioning - angle accuracy using the single anchor SL-TOA-AOA method
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meets the requirement of set A (±15° for 90% of the UEs)
	Whether meets the requirement of set B (±8° for 90% of the UEs)

	Case #2-19: BW#20MHz, FR#1, Baseline Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.6799    
	1.0370    
	1.5489    
	2.2223
	Yes
	Yes

	Case #2-20: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.6094    
	0.8791    
	1.3135    
	1.8430
	Yes
	Yes

	Case #2-21: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.5226    
	0.7928    
	1.0428    
	1.4886
	Yes
	Yes

	Case #2-22: BW#20MHz, FR#1, Optional Ant. Config., positioning method #SL-TOA-AOA, No. of Anchors#1 
	0.3786    
	0.5533    
	0.7419    
	0.9781
	Yes
	Yes

	Case #2-23: BW#40 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3488    
	0.5087    
	0.6608    
	0.8932
	Yes
	Yes

	Case #2-24: BW#100 MHz, FR#1, Optional Ant. Config., positioning method # SL-TOA-AOA, No. of Anchors#1
	0.3093    
	0.4406    
	0.5694    
	0.6993
	Yes
	Yes



Observation 10: Using the single anchor SL-TOA-AOA method, for the ranging positioning -angle accuracy of the urban grid scenario, the SL Positioning V2X requirements Set A and Set B can be met for 6 out of the 6 simulated cases.
Observation 11: Increasing the number of antenna elements provides better AOA estimation accuracy than increasing the system bandwidth.  
Observation 12: For single anchor SL-TOA-AOA method, the AOA estimation accuracy should be increased with the increasing distance between the anchor RSU and the Target-UE to maintain a certain positioning estimation accuracy requirement.
Observation 13: For the single anchor SL-TOA-AOA method, the absolute position estimation error is mainly due to the angle estimation error as opposed to the TOA error.
Case 3: SL-TDoA (Four anchors)
In this section, SL-TDoA absolute positioning performance has been evaluated for different deployment scenarios (mainly highway (staggered and unstaggered) and urban grid). Furthermore, the MUSIC super resolution algorithm was used in this evaluation for the measurements. The closest four UE-type-RSUs are used for trilateration and determining exact vehicle location. Figures 7, 8 and 9 shows the absolute positioning error for the selected percentiles. 
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	Figure 7: SL-TDoA absolute positioning performance for different bandwidths in highway staggered scenario(4 RSU anchors)
	Figure 8: SL-TDoA absolute positioning performance for different bandwidths 
In highway unstaggered scenario(4 RSU anchors)
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	Figure 9: SL-TDoA absolute positioning performance for different bandwidths 
In urban grid scenario (4 RSU anchors)




Table 13: Simulation results for highway for absolute positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A (1.5 m for 90% of UEs)
	Whether meet the requirement of set B (0.5 m for 90% of UEs)

	Case #3-1: BW#100MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway unstaggered
	0.7
	0.99
	1.382
	1.797
	
No, 80%

	No, 33%

	Case #3-2: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway unstaggered
	1.36
	2.07
	2.84
	3.67
	No, 50%

	No, 20%

	Case #3-3: BW#20 MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway unstaggered
	1.68
	2.59
	3.5
	4.57
	No, 44%

	No, 15%


	Case #3-4: BW#100MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway staggered
	0.49
	0.649
	1.059
	1.413
	Yes
	No, 50%

	Case #3-5: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway staggered
	1.224
	1.92
	2.611
	3.45
	No, 50%
	No, 18%

	Case #3-6: BW#20 MHz, FR#1, Baseline Ant. Config., positioning method #SL-TDoA, No. of Anchors#4, highway staggered
	1.566
	2.42
	3.31
	4.301
	No, 46%
	No, 15%



Observation 14: Using the SL-TDOA method, for the highway unstaggered scenario, the SL Positioning V2X requirements can be met for 0 out of the 3 simulated cases.
[bookmark: _Hlk114681273]Observation 15: Using the SL-TDOA method, for the highway staggered scenario, the SL Positioning V2X requirements can be met for 1 out of the 3 simulated cases.
Table 14: Simulation results for urban grid for absolute positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A (1.5 m for 90% of UEs)
	Whether meet the requirement of set B (0.5 m for 90% of UEs)

	Case #3-7: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TDOA, No. of Anchors#4
	1.83
	2.83
	3.85
	5.10
	No, 20%
	No, 12%

	Case #3-8: BW#40 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TDOA, No. of Anchors#4
	2.66
	4.04
	5.57
	7.34
	No, 15%
	No, 10%

	Case #3-9: BW#20 MHz, FR#1, Baseline Ant. Config., positioning method # SL-TDOA, No. of Anchors#4
	3.01
	4.71
	6.23
	8.15
	No, 14%
	No, 10%


Observation 16: Using the SL-TDOA method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 3 simulated cases.
Case 4: SL-RTT (Single anchor)
For the scenario of SL relative positioning evaluation, we provide an initial set of simulation results for the scenario as per the simulation assumptions laid out in Table 2. All UEs are assumed to be in-coverage. One way SL-RTT and two-way SL-RTT (please refer to Figure 3) are the positioning techniques used for this scenario. The relative positioning or ranging is performed between two UEs within X = 100 m and X = 50 m, for the highway unstaggered and urban grid scenario, respectively.  Both highway unstaggered and urban grid deployments are evaluated in this section.  
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	Figure 10:  One-way and two-way SL-RTT performance in highway unstaggered 
scenario


	Figure 11: One-way and two-way SL-RTT performance in urban grid 
scenario




Table 15: Simulation results for highway for ranging - distance accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A (1.5 m for 90% of UEs)
	Whether meet the requirement of set B (0.5 m for 90% of UEs)

	Case #4-1: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (One-way), No. of Anchors#1
	0.49
	0.74
	0.963
	1.23
	Yes

	No, 50%

	Case #4-2: BW#20MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (One-way), No. of Anchors#1
	1.566
	2.38
	3.27
	4.3
	No, 43%
	No, 15%

	Case #4-3: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (Two-way), No. of Anchors#1
	0.35
	0.5
	0.67
	0.83
	Yes
	No, 67%



Observation 17: Using the One-way SL-RTT method, for the baseline highway (unstaggered) scenario, the SL Positioning V2X requirements can be met for 1 out of the 2 simulated cases.
Observation 18: Using the Two-way SL-RTT method, for the baseline highway (unstaggered) scenario, the SL Positioning V2X requirements can be met for 1 out of the 1 simulated cases.
Table 16: Simulation results for urban grid for ranging - distance accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A (1.5 m for 90% of UEs)
	Whether meet the requirement of set B (0.5 m for 90% of UEs)

	Case #4-4: BW#100 MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (One-way), No. of Anchors#1
	1.38
	2.1
	2.9
	3.7
	No, 51%
	No, 20%

	Case #4-5: BW#20MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (One-way), No. of Anchors#1
	2.45
	3.55
	5.3
	7.03
	No, 30%
	No, 11%

	Case #4-6: BW#100MHz, FR#1, Baseline Ant. Config., positioning method # SL-RTT (Two-way), No. of Anchors#1
	1.167
	1.797
	2.427
	3.164
	No, 58%
	No, 20%



Observation 19: Using the One-way SL-RTT method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 2 simulated cases.
Observation 20: Using the Two-way SL-RTT method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 1 simulated cases.
Performance analysis 
Angle-based Methods
In the following Figure 12 we show deterministic simple examples for AOA-based positioning methods. From the figure, it can be clearly seen that with a relatively small AOA estimation error of 2 degrees, the positioning error varies significantly, depending on the scenario, and none of the results satisfies the accuracy requirements of Set A and Set B. More importantly, it can be easily seen that the AOA estimation accuracy should increase with the increasing distance between the anchor RSU node and the target-UE.    
[image: ]
Figure 12: Deterministic simple examples for AOA-based positioning methods
Timing-based Methods
For timing-based positioning method, stringent positioning target requirements for the V2X use cases cannot be met for bandwidths below 100Mhz, when only four RSU anchors are used in the highway scenarios. Besides, for both SL-TDoA and single SL RTT, multipath in the urban grid scenario hugely impacts the positioning accuracy which could explain that even at high bandwidths, target requirements cannot be met for the urban grid scenario. However, the two-way SL-RTT shows its promise as enhanced RTT-type solution by outperforming single-way RTT for similar simulation scenarios.
Observation 21: Using the SL-TDoA method, the highway unstaggered deployment scenario achieves better horizontal absolute positioning accuracy compared to the urban grid deployment scenario. 
Observation 22: Staggered highway deployment configuration based on a MUSIC algorithm, enables slightly better performance over unstaggered highway deployment. 
Observation 23: Using 100 MHz bandwidth we can achieve target requirements defined by Set A at 90% for highway staggered deployment.
Observation 24: Using the SL-RTT method, the highway unstaggered deployment scenario achieves better ranging- distance accuracy compared to the urban grid deployment scenario.
Observation 25: For the SL ranging-distance scenario including one-way and two-way RTT, with 100 MHz bandwidth, we can achieve target requirements defined by Set A at 90% for highway unstaggered deployment.
Observation 26: For the SL ranging scenario, two-way SL-RTT achieves better ranging accuracy compared to the one-way SL-RTT positioning technique.
Conclusion
The following observations in relation to the above performance evaluations are observed:
Observation 1: Using the Two Anchors SL-AOA method for absolute horizontal positioning of the baseline highway scenario (unstaggered), the SL Positioning V2X requirements cannot be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations.
Observation 2: Using the Two Anchors SL-AOA method for ranging positioning – mean angle accuracy of the baseline highway scenario (unstaggered), the SL Positioning V2X requirements can be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations, and, (Xmin, Xmax)= (50, 100).
Observation 3: Using the Two Anchors SL-AOA method for absolute horizontal positioning of the urban grid scenario, the SL Positioning V2X requirements cannot be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations.
Observation 4: Using the Two Anchors SL-AOA method for ranging positioning – mean angle accuracy of the urban grid scenario, the SL Positioning V2X requirements can be met with all the simulated scenarios comprising of BW: 20MHz, Baseline and Optional Antenna Configurations and (Xmin, Xmax)= (50, 100).
Observation 5: For two anchors SL-AOA, the AOA estimation accuracy should be increased with the increasing distance between the anchor RSU and the Target-UE to maintain a certain positioning estimation accuracy requirement.
Observation 6: Using the single anchor SL-TOA-AOA method, for the absolute horizontal positioning accuracy of the highway scenario, the SL Positioning V2X requirements Set A can be met for 3 out of the 6 simulated cases, while Set B can be met for zero out of the 6 simulated cases.
Observation 7: The minimum configured 20MHz and optional antenna configuration can meet the requirement of Set A.
Observation 8: Using the single anchor SL-TOA-AOA method, for the ranging positioning - angle accuracy of the highway scenario, the SL Positioning V2X requirements Set A and Set B can be met for 6 out of the 6 simulated cases.
Observation 9: Using the single anchor SL-TOA-AOA method, for the absolute horizontal positioning accuracy of the urban grid scenario, the SL Positioning V2X requirements Set A can be met for 3 out of the 6 simulated cases, while Set B can be met for zero out of the 6 simulated cases.
Observation 10: Using the single anchor SL-TOA-AOA method, for the ranging positioning -angle accuracy of the urban grid scenario, the SL Positioning V2X requirements Set A and Set B can be met for 6 out of the 6 simulated cases.
Observation 11: Increasing the number of antenna elements provides better AOA estimation accuracy than increasing the system bandwidth.  
Observation 12: For single anchor SL-TOA-AOA method, the AOA estimation accuracy should be increased with the increasing distance between the anchor RSU and the Target-UE to maintain a certain positioning estimation accuracy requirement.
Observation 13: For the single anchor SL-TOA-AOA method, the absolute position estimation error is mainly due to the angle estimation error as opposed to the TOA error.
Observation 14: Using the SL-TDOA method, for the highway unstaggered scenario, the SL Positioning V2X requirements can be met for 0 out of the 3 simulated cases.
Observation 15: Using the SL-TDOA method, for the highway staggered scenario, the SL Positioning V2X requirements can be met for 1 out of the 3 simulated cases.
Observation 16: Using the SL-TDOA method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 3 simulated cases.
Observation 17: Using the One-way SL-RTT method, for the baseline highway (unstaggered) scenario, the SL Positioning V2X requirements can be met for 1 out of the 2 simulated cases.
Observation 18: Using the Two-way SL-RTT method, for the baseline highway (unstaggered) scenario, the SL Positioning V2X requirements can be met for 1 out of the 1 simulated case.
Observation 19: Using the One-way SL-RTT method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 2 simulated cases.
Observation 20: Using the Two-way SL-RTT method, for the urban grid scenario, the SL Positioning V2X requirements can be met for 0 out of the 1 simulated case.
Observation 21: Using the SL-TDoA method, the highway unstaggered deployment scenario achieves better horizontal absolute positioning accuracy compared to the urban grid deployment scenario. 
Observation 22: Staggered highway deployment configuration based on a MUSIC algorithm, enables slightly better performance over unstaggered highway deployment. 
Observation 23: Using 100 MHz bandwidth we can achieve target requirements defined by Set A at 90% for highway staggered deployment.
Observation 24: Using the SL-RTT method, the highway unstaggered deployment scenario achieves better ranging- distance accuracy compared to the urban grid deployment scenario.
Observation 25: For the SL ranging-distance scenario including one-way and two-way RTT, with 100 MHz bandwidth, we can achieve target requirements defined by Set A at 90% for highway unstaggered deployment.
Observation 26: For the SL ranging scenario, two-way SL-RTT achieves better ranging accuracy compared to the one-way SL-RTT positioning technique.
In addition, the following proposals have been summarized:
Proposal 1: RAN1 to adopt the above Table 1 as the consolidated SL Positioning requirements in TR 38.859.
Proposal 2: RAN1 to set the Latency requirement of X < 1s, and if needed, a further note clarifying that RAN1 and other WGs strive to design the SL positioning procedures and signalling with the lowest latency, e.g., in the order of ms.
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