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1 Introduction
In RAN#94e meeting, the study item on Rel-18 NR positioning was approved, where one of the potential enhancements is for sidelink positioning. As shown in the SID, some bullets for sidelink positioning are to define evaluation methodology and evaluate performance.
	· 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.


Previous Agreements
Agreements made in RAN1#109e meeting are shown as follows:
	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
· 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
1. 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: C:\Users\10207298.ZTE\AppData\Local\Temp\ksohtml5704\wps1.jpg] 
1. 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. 
 
R1-2205228	Summary #2 of [109-e-R18-Pos-03] Email discussion on evaluation of SL positioning	Moderator (ZTE)
 
Agreement
1. 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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1. 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
1. For SL positioning evaluation, simulation bandwidths of 10, 20, 40 and 100 MHz in FR1 can be used. 
1. For SL positioning evaluation, simulation bandwidths of 100, 200 and 400MHz in FR2 can be used.
 
Agreement
1. 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.
1. 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
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Discussion information
This contribution provides the moderator’s summary of SL positioning evaluation. In this RAN1#110 meeting, there are three main issues being discussed. 
· Remaining issues for simulation assumption
· Templates to collect evaluation results. 
· Some simple and high level observations for performance evaluation
It is expected that all simulation assumptions will be completed at the end of this meeting. Companies can further update their simulation and further inputs their results/observations based on the agreed Templates next meeting. 
For evaluation observations, some obvious ones can be discussed in this meeting, and further detailed ones will be discussed in next meeting.  

2 Remaining issues for simulation assumption
Based on the submitted contributions, the following statements/proposals are identified to be related to the SL simulation assumptions. 
	Company
	Proposals

	QC 
	Proposal 1: For evaluation of sidelink positioning, sidelink PRS and other sidelink communications are not FDMed with each other, i.e. they can only be TDMed

	Nokia
	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

	Huawei
		Parameter
	V2X
	Public safety
	Commercial
	IIOT

	RSU deployment
	Highway:
Option 1, 200m spacing on both sides of highway symmetrically;
Option 2, staggered on both sides of the highway with distance of 200m
Urban grid: in the middle of the crossroads
	Distributed on a square lattice with spacing 200m (4×4, 16 in total)

	Indoor-office(120m×50m×3m):
[bookmark: OLE_LINK44]Distributed on a square lattice with spacing 20m (6×2, 12 in total)

	[bookmark: OLE_LINK43]Distributed on a square lattice with spacing D near the wall (4×7, 28 in total)
InF-SH: D=50m
InF-DH: D=20m

	Maximum UE-UE distance for relative positioning
	Highway: 50m
Urban: 10m
	20m
	10m
	10m




	vivo
	[bookmark: _Ref102154175][bookmark: _Ref111062098]Proposal 1: Considering the timeline and overload of simulation for positioning, evaluating positioning performance for V2X and IIOT can be set as baseline.
Proposal 2: The value of X should be defined based on the scenario as follows:
· [bookmark: _Hlk111062131]Highway in V2X use case: 50m and 100m
· Urban in V2X use case: 25m and 50m
· IIOT use case: 25m and 50m
· Public safety use case: 25m and 50m
· Commercial use case: 25m and 50m
[bookmark: _Ref111062184]Proposal 3: Evaluation scenarios below 6 GHz can be seen as baseline for SL positioning evaluation.

	CATT
	Proposal 1: The distance between two vehicles involving into the SL positioning should be limited (e.g., 25m), in order to obtain better relative positioning accuracy
Proposal 2: More antennas (e.g., 8Tx) for SL-PRS transmission is necessary to obtain precise SL-AoA measurements and sidelink positioning performance.

	OPPO
	Proposal 1: Agree the following proposal for performance metrics of highway and urban scenarios:
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy 

	Samsung
	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.

	ZTE
	Proposal 1: Prioritizing SL positioning evaluation in FR1.
Proposal 3: For relative positioning in highway scenario, support X m is set to be 100m.
Proposal 5: For relative positioning in urban grid scenario, X m is set to 30m.
Proposal 6: For absolute positioning in InF-SH scenario, two options of anchor UE selection are suggested as following:
· Alt1: M anchor UEs are uniformly distributed in the simulation area.
· Alt2: M anchor UEs are randomly distributed in the simulation area.
Proposal 7: In InF-SH scenario, consider X is set to be 10m.

	Sony
	[bookmark: _Toc111123967]Proposal 1: For V2X positioning in urban grid and highway scenario, consider vehicle UE and pedestrian UE density, by reusing the assumption given in TR 36.855 A.1.2:
i. For vehicle density, the average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed. Baseline: The same density/speed in all the lanes in one simulation.
ii. For pedestrian density, a total number of 500 pedestrian UEs is equally spaced along the sidewalk.

	CEWiT
	Proposal 1: For the selection of assisting UE, 150 m radius should be defined at least for FR1 for evaluation purposes in V2X usecase for both highway and urban grid.

	InterDigital
	Observation 5: Randomly dropped anchor UEs negatively impact target UEs’ sidelink positioning accuracy. (compared case 5 against case 1)
Proposal 1 : Evaluate the performance of static anchor UEs first for IIoT scenarios
Proposal 2: Study the impact of inaccuracy in anchor UE’s locations
Proposal 3: Study solutions to mitigate inaccuracies in scenarios where dilution of precision exists (e.g., anchor UEs are located too close to each other)

	Fraunhofer
	Proposal 1: 	For the selection of the required bandwidth the level of difficulty of the channel shall be taken into account. As a metric for the level of difficulty we propose to extract the  from CIRs generated by TR38.901 models with 
- Option 1: 
 	- Option 2: 
Proposal 2: 	TR38.901 includes a model for ground reflection. Using this feature, the evaluations match measurements from real-world scenarios to identify solutions for the high accuracy and high availability requirements.
Proposal 3: 	For the evaluation of the accuracy of the SL ranging ToA performance and the resulting required bandwidth select the ToA error CDFs for CIRs with following level of difficulty:
· Use case targeting high accuracy:  = 0 .. 20dB 
· Use case with high NLOS probability:  = -20 .. 0dB

	Robert Bosch GmbH
	Proposal 1: Consider evaluation of an urban scenario with different VRU types, e.g., pedestrian UE and VRU devices (of type Micro-Mobility) as mentioned in TR 38.845 [3].
Proposal 2: Consider a pedestrian UE as mentioned in TR 37.885 [2] in the study to enable pedestrian protection use cases with pedestrian UE dropping as defined in TR 36.885 [4].
Proposal 3: Consider the pedestrian UE from TR 36.885 [4] and an additional VRU user, e.g., a bike, scooter, etc. 
	Option 1: Consider dedicated VRU lanes with VRU devices driving at a speed of 15km/h. 
Option 2: Use existing pedestrian UE dropping on sidewalk for VRU devices moving with 15km/h.



2.1 X value for ranging/relative positioning
FL comment: In the following agreement, relative positioning or ranging is performed between two UEs within X m, where X is FFS. 
	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
· 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. 


[Huawei][vivo][CATT][ZTE][CEWiT] suggest X values for different scenarios. Based on companies’ inputs, FL suggests to list all candidate values and further down-select. 

2.1.1 Round 1
Proposal 2.1.1: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are down-selected from the following candidates for each scenario
· Highway in V2X use case: 50m, 100m, 150m
· Urban grid in V2X use case: 10m, 25m, 30m, 50m, 150m
· IIOT use case: 10m, 25m, 50m
· Public safety use case: 20m, 25m, 50m
· Commercial use case: 10m, 25m, 50m

	Company
	Comments if any

	CATT
	Support in principle. And we propose to add more values for some use cases.
For highway use case, we understand that the distance among vehicles with high-speed should be larger than that for urban grid use case. But we prefer to add 25m into the candidate values for the highway use case, in order to obtain more accurate positioning results for some scenes in highway, such as overtaking.
For commercial use case, we think 5m may be useful for some scenes, such as ranging of UE’s in front of vending machine.

Our preferred updated version as follows,
Updated Proposal 2.1.1: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are down-selected from the following candidates for each scenario
· Highway in V2X use case: 25m, 50m, 100m, 150m
· Urban grid in V2X use case: 10m, 25m, 30m, 50m, 150m
· IIOT use case: 10m, 25m, 50m
· Public safety use case: 20m, 25m, 50m
· Commercial use case: 5m, 10m, 25m, 50m


	Huawei, HiSilicon
	We do not think we should further down-select any of this; it could be up to each company to report in their evaluation results based on the cases that they are interested.

	OPPO
	In V2X scenario, X should be sufficient to give the drive ample response time, e.g., 4 second, in highway (considering only max absolute velocity of 140km/s) and urban (considering max relative velocity of 140km/s), this corresponds to 140/3.6*4=155m. Therefore, for highway and urban, the X should be 150m.

	InterDigital
	We are ok with listing values as candidates. We also agree with Huawei, HiSilicon that we can leave this up to companies to decide.

	Samsung
	If it is difficult to down-select one value with further discussion, we think it is not meaningful. So, we prefer that companies are provide the value X used for their evaluation based on preferred use cases and scenario.

	Qualcomm
	We share the view that many proposed values in general are too small.

Proposal 2.1.1: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are down-selected from the following candidates for each scenario
· Highway in V2X use case: 50m, 100m, 150m, 200m, 300m
· Urban grid in V2X use case: 10m, 25m, 30m, 50m, 100m, 150m
· IIOT use case: 10m, 25m, 50m
· Public safety use case: 20m, 25m, 50m
· Commercial use case: 10m, 25m, 50m


	Bosch
	In our understanding, it is not fully clear if the down-selection is needed. In addition, we observe that the values are to small especially in high-speed scenarios. Considering the use case requirements TR38.845 ranges at least up to 300m should be considered in highway scenarios.

	CEWiT
	We have observed that the X value and accuracy of positioning are counteracting objectives. So, we agree with OPPO’s comment. At least for V2X usecases X taking less that 100m may not be feasible.

	vivo
	We have no strong view about the value of X. But we wonder how to determine whether the target is achieved or not if multiple X are supported (e.g. the target can be achieved with X1 and can not be achieved with X2). Or are we ready to evaluate it per X value?

	FL
	Based on the comments, we can consider the update as follows
Proposal 2.1.1a: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies considering the following candidates for each scenario
· Highway in V2X use case: 25m, 50m, 100m, 150m, 200m, 300m
· Urban grid in V2X use case: 10m, 25m, 30m, 50m, 100m, 150m
· IIOT use case: 10m, 25m, 50m
· Public safety use case: 20m, 25m, 50m
· Commercial use case: 5m, 10m, 25m, 50m


	Nokia, NSB
	OK with the FL’s updated proposal.

	Apple
	Fine with updated proposal



2.1.2 Round 2
FL comments: It seems hard to get consensus on the values, let’s try to only recommend the maximum values.

Proposal 2.1.2: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies. 
The following values can be considered for each scenario
· Highway in V2X use case: up to 300m
· Urban grid in V2X use case: up to 150m
· IIOT use case: up to 50m
· Public safety use case: up to 50m
· Commercial use case: up to 50m
Note: It is up to companies to select the specific X values in the simulation. 
	Company
	Comments if any

	Sony
	Fine with the proposal

	CATT
	We prefer to only keep the main bullet, and remove the list of scenarios.
Our preferred proposal as follows,

Updated Proposal 2.1.2: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies. 
The following values can be considered for each scenario
· Highway in V2X use case: up to 300m
· Urban grid in V2X use case: up to 150m
· IIOT use case: up to 50m
· Public safety use case: up to 50m
· Commercial use case: up to 50m
Note: It is up to companies to select the specific X values in the simulation. 


	Qualcomm
	We’d like to clarify the proposal.

If the proposal is such that for V2X X is always 300m for example, then we support it though it would be clearer with updated wording.

If the interpretation is that X can be any value less than 300m, then we do not support the proposal. It is important in our view to have a minimum possible X value. Otherwise, small X values would show very high accuracy if though they might not be meaningful for the target scenario.

In case of the second interpretation, we propose the following:

Proposal 2.1.2: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies. 
The following values can be considered for each scenario
· Highway in V2X use case: up to 300m >= 150m
· Urban grid in V2X use case: up to 150m >= 50m
· IIOT use case: up to >= 50m
· Public safety use case: up to >= 50m
· Commercial use case: up to >= 50m


	OPPO
	In our view, for performance comparison, at least one reasonable X value should be agreed such that evaluation results under a common X value can be provided next meeting.

	FL
	We may still need to spend some online/offline time to discuss this proposal. I suggest we use QC’s update.
Proposal 2.1.2a: In the evaluation, relative positioning or ranging is performed between two UEs within X m, where X value(s) are reported by companies. 
The following values can be considered for each scenario
· Highway in V2X use case: >= 150m
· Urban grid in V2X use case: >= 50m
· IIOT use case: >= 50m
· Public safety use case: >= 50m
· Commercial use case: >= 50m





2.2 Anchor UE dropping [Closed]
FL comment: It was agreed that anchor UEs are used to locate target UEs in the evaluation of absolute positioning.  In V2X scenarios, RSUs are assumed as anchor UEs and the RSU deployment/dropping has been defined in previous agreements. However, for IIOT use case, it is still open on how to drop anchor UEs. For public safety and commercial use case, the assumption will be up to companies based on the previous agreement. 
	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


[Nokia][Huawei][Samsung][ZTE][InterDigital] mentioned the anchor UE dropping issues. Basically, there are two ways suggested to drop the anchor UEs for IIOT use case.  
Some companies also mention how to select anchor UEs from the dropped ones for positioning calculation, e.g. 20 anchor UEs are dropped, but only 5 are selected based on RSRP measurement results. However, it is more like implementation issue. It is up to companies to report the details with the corresponding results as we did in Rel-16/17. 
2.2.1 Round 1
Proposal 2.2.1-1: For SL positioning evaluation in IIOT use case, M = 28 anchor UEs are dropped as
· Alt1: M anchor UEs are randomly distributed in the simulation area.
· Alt2: M anchor UEs are uniformly distributed in the simulation area, i.e. distributed on a square lattice with spacing D near the wall (4×7, 28 in total)
· InF-SH: D=50m
· InF-DH: D=20m

	Company
	Comments if any

	CATT
	We prefer to add Alt3 which is align with the R17 IIoT simulation  assumptions as follows,
[image: ]
Updated Proposal 2.2.1-1: For SL positioning evaluation in IIOT use case, M = 18 or 28 anchor UEs are dropped as
· Alt1: M anchor UEs are randomly distributed in the simulation area.
· Alt2: M(=28) anchor UEs are uniformly distributed in the simulation area, i.e. distributed on a square lattice with spacing D near the wall (4×7, 28 in total)
· InF-SH: D=50m
· InF-DH: D=20m
· Alt3: M(=18) anchor UEs are uniformly distributed in the simulation area, i.e. distributed on a square lattice with spacing D, located D/2 from the walls (3×6, 18 in total)
· InF-SH: D=50m
· InF-DH: D=20m


	Huawei, HiSilicon
	We do not think further agreeing to the anchor UE deployment is necessary. It can be up to each company to report the deployment based on their interested cases.

	InterDigital
	We are supportive of listing options for anchor UE dropping. We support the version from CATT, but changing “Alt” to “Option”.

	Qualcomm
	We share Huawei’s view to leave the dropping up to companies.

	CEWiT
	We are fine with Alt 1 and Alt 2 may be optional. Though Alt 2 will make sense in some cases, it simplifies the problem in hand may not give true representation for general scenario in SL based positioning. 

	vivo
	Same view as Huawei and Qualcomm

	FL
	Update the proposal as follows to give companies more flexibility:

Proposal 2.2.1-1: For SL positioning evaluation in IIOT use case, companies should report how to drop anchor UEs, e.g.
· Option 1: M anchor UEs are randomly distributed in the simulation area.
· Option 2: M anchor UEs are uniformly distributed in the simulation area, i.e. distributed on a square lattice with spacing D near the wall (4×7, 28 in total)
· InF-SH: D=50m




2.3 Others
FL comment: Some other proposals are suggested by only one or a few of companies. Probably, we can have a try, but not much discussion time is expected. 
· [QC] suggests only TDM between SL-PRS and other sidelink signals for evaluation. FL thinks it is straightforward. 
· [Nokia] suggests adopting system level simulations as the baseline tool. FL think it is common understanding and fine to clarify it. 
· [vivo][ZTE][Samsung] suggest to make FR1 evaluation as baseline. This issue had been discussed in last meeting, we can try again.  
· [CATT] proposes 8Tx as optional UE antenna configuration to obtain precise SL-AOA measurements. 
· [OPPO] prefers to confirm the positioning metrics for V2X use cases. 
· [Sony][Robert Bosch GmbH] suggests other UE types for V2X scenarios, e.g. pedestrian UE and VRU devices. Considering workload, it may be fine to let companies optional provide simulation results with the new type UEs. 

2.3.1 Round 1
Proposal 2.3.1-1: For SL positioning evaluation purpose, the following assumptions are further adopted
· SL-PRS and other SL signals are not FDMed
· Adopting system level simulations (rather than the link level simulations) as the baseline tool 
· Evaluation scenarios in FR1 can be seen as baseline for SL positioning evaluation
· 8 UE Tx is optionally supported for angle based positioning 
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices. 


	Company
	Comments including some proposals not included here

	CATT
	More antennas (e.g., 16Tx) for SL-PRS transmission is necessary to obtain precise SL-AoA measurements and sidelink positioning performance.

	Huawei, HiSilicon
	We do not see the need to agree to the following bullets.
· SL-PRS and other SL signals are not FDMed
· 8 UE Tx is optionally supported for angle based positioning 
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices. 


	OPPO
	OK

	InterDigital
	Regarding the first bullet. “SL-PRS and other SL signals are not FDMed”, it has not been agreed in 9.5.1.3 and it should not be part of the simulation assumption. Companies can describe, in their simulation assumptions, how SL-PRS and other SL signals are multiplexed We support bullets other than the first bullet. 

	Samsung
	We think that companies can provide their assumptions without further agreement.

	Qualcomm
	RAN1 has agreed on having FR2 simulations being optional and we do not see the need to reiterate here.
It is also not clear to us which UEs will have 8 Tx antennas. We’d like to ask for clarification here.

For SL positioning evaluation purpose, the following assumptions are further adopted
· SL-PRS and other SL signals are not FDMed
· Adopting system level simulations (rather than the link level simulations) as the baseline tool 
· Evaluation scenarios in FR1 can be seen as baseline for SL positioning evaluation
· 8 UE Tx is optionally supported for angle based positioning 
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices. 


	Bosch 
	We see the need to agree at least on the last bullet covering pedestrian UEs and VRU devices. We think, it is sufficient to consider urban scenarios for VRU and pedestrian dropping.
Regarding the dropping of pedestrian and VRU, we propose to refer to the procedure of dropping pedestrian UEs as described in TR 37.885. 

I.e.:
· In urban grid scenarios, companies are asked to further consider at least pedestrian UEs according to TR 37.885.

	FL
	
Updated Proposal 2.3.1-1: For SL positioning evaluation purpose, the following assumptions are further adopted
· SL-PRS and other SL signals are not FDMed
· Adopting system level simulations (rather than the link level simulations) as the baseline tool 
· Evaluation scenarios in FR1 can be seen as baseline for SL positioning evaluation
· 8 UE Tx is optionally supported for angle based positioning 
· For SL positioning evaluation in highway scenario or urban grid scenario, the performance metrics can include absolute horizontal accuracy, relative horizontal accuracy, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices.

	Nokia, NSB
	OK with update

	Apple
	Fine with updated proposal



2.3.2 Round 2
FL comments: Lets continue discussing based on the latest FL update. 

Updated Proposal 2.3.2-1: For SL positioning evaluation purpose, the following assumptions are further adopted
· SL-PRS and other SL signals are not FDMed
· 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, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices.

	Company
	Comments including some proposals not included here

	Sony
	Fine with the above updates. But, we suggest to add the density aspect.

In our proposal, we actually propose to include the vehicle density and pedestrian density into the assumption. There is nothing new here. It is basically reusing TR 36.855 A.1.2

For V2X positioning in urban grid and highway scenario, consider vehicle and pedestrian density, by reusing the assumption given in TR 36.855 A.1.2:
i. For vehicle density, the average inter-vehicle distance in the same lane is 2.5 sec * absolute vehicle speed. Baseline: The same density/speed in all the lanes in one simulation.
ii. For pedestrian density, a total number of 500 pedestrian UEs is equally spaced along the sidewalk.


	CATT
	For the first bullet (i.e., SL-PRS and other SL signals are not FDMed), we can understand such assumption is to extend the bandwidth of S-PRS, and in fact there will be the AGC issue when the resource pool for sidelink communication was configured with PSFCH. However, considering the following proposal is still discussing in AI9.5.1.2, we prefer to remove the first bullet (i.e., SL-PRS and other SL signals are not FDMed) at current time and wait for the conclusion in AI9.5.1.2.
[MEDIUM] Feature Lead Proposal 5.1.C-v1
For the case of a dedicated resource pool for SL-PRS, with regards to the multiplexing of the SL-PRS and a SL communication resource pool, downselect between the following 2 alternatives:
· Alt. 1: can only be multiplexed in a TDM manner with the resource pool for sidelink communication
· Alt. 2: up to configuration, it can be TDM or FDM with the resource pool for sidelink communication
Our preferred proposal as follows,
2nd Updated Proposal 2.3.1-1: For SL positioning evaluation purpose, the following assumptions are further adopted
· SL-PRS and other SL signals are not FDMed
· 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, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices.


	Qualcomm
	We support the proposal

	OPPO
	OK

	FL
	Let’s try CATT’s update.
@Sony vehicle density does not impact relative positioning accuracy if we consider X m between two UEs. Further, absolute positioning accuracy depends on RSU/anchor UE density rather than target UE density. 

Updated Proposal 2.3.2-1a: For SL positioning evaluation purpose, the following assumptions are further adopted
· 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, and ranging with distance accuracy. 
· Companies can optionally provide the results for ranging with direction accuracy
· In highway and urban grid scenarios, companies can further consider other UE types, e.g. pedestrian UE or VRU devices.





3 Templates to collect evaluation results
FL comments: Based on previous agreements and the input results so far, the following Tables are suggested as templates to easily collect evaluation assumptions and results from each company.  

Round 2
[bookmark: _GoBack]Proposal 3-1: Adopt the tables in section 3 of R1-2207606 as templates to collect SL positioning simulation results from each company.

Common assumption 
Table 1 Common assumption for all scenarios if they are different from or not specified in Agreements
	Parameter
	

	Carrier frequency
	

	Subcarrier spacing
	

	Reference Signal Transmission Bandwidth
	

	Reference Signal Physical Structure and Resource Allocation (RE pattern)
	

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

	Number of symbols used per occasion
	

	number of occasions used per positioning estimate
	

	Power-boosting level
	

	Uplink power control (applied/not applied)
	

	interference modelling (ideal muting, or other)
	

	Description of Measurement Algorithm (e.g. super resolution, interference cancellation, ….)
	

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

	Synchronization assumptions
	

	UE/gNB RX and TX timing error assumption
	

	Precoding assumptions (codebook, nrof antenna elements used, etc)
	

	Additional notes, if any
	



High way scenario for V2X use case
Table h-1 Assumptions for highway if they are different from or not specified in Agreements 
	Parameters
	Case 1
	Case 2
	Case 3

	UE Antenna model
	
	
	

	TRP antenna model
	
	
	

	BS/RSU deployment for absolute positioning
	
	
	

	BS/RSU deployment for relative positioning/ranging 
	
	
	

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	
	
	

	Positioning method
	
	
	



Table h-2 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
	Whether meet the requirement of set B

	e.g. Case #1, BW#100M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	e.g. Case #2, BW#40M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table h-3 Simulation results for highway for absolute positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table h-4 Simulation results for highway for relative positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table h-5 Simulation results for highway for relative positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	


Table h-6 Simulation results for highway for ranging - distance accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table h-7 Simulation results for highway for ranging positioning - angle accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,   
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	




Urban grid scenario for V2X use case
Table u-1 Assumptions for urban grid if they are different from or not specified in the agreements
	Parameters
	Case 1
	Case 2
	Case 3

	UE Antenna model
	
	
	

	TRP antenna model
	
	
	

	BS/RSU deployment for absolute positioning
	
	
	

	BS/RSU deployment for relative positioning/ranging 
	
	
	

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	
	
	

	Positioning method
	
	
	



Table u-2 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
	Whether meet the requirement of set B

	e.g. Case #1, BW#100M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	e.g. Case #2, BW#40M, FR#1, positioning method#TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table u-3 Simulation results for urban grid for absolute positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table u-4 Simulation results for urban grid for relative positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table u-5 Simulation results for urban grid for relative positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table u-6 Simulation results for urban grid for ranging - distance accuracy
	
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table u-7 Simulation results for urban grid for ranging positioning - angle accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,   
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	




IIOT use case
Table i-1 Assumptions for IIOT if they are different from or not specified in the agreements
	Parameters
	Case 1
	Case 2
	Case 3

	UE Antenna model
	
	
	

	TRP antenna model
	
	
	

	BS/RSU deployment for absolute positioning
	
	
	

	BS/RSU deployment for relative positioning/ranging 
	
	
	

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	
	
	

	Positioning method
	
	
	



Table i-2 Simulation results for IIOT for absolute positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #1, BW#100M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	e.g. Case #2, BW#40M, FR#1, positioning method#TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	




Table i-3 Simulation results for IIOT for absolute positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	




Table i-4 Simulation results for IIOT for relative positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table i-5 Simulation results for IIOT for relative positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	


Table i-6 Simulation results for IIOT for ranging - distance accuracy
	
	50%
	67%
	80%
	90%
	Whether meet the requirement of set A
	Whether meet the requirement of set B

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy requirement

	
	
	
	
	
	
	



Table i-7 Simulation results for IIOT for ranging positioning - angle accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,   
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Public safety use case
Table p-1 Assumptions for public safety if they are different from or not specified in the agreements
	Parameters
	Case 1
	Case 2
	Case 3

	Scenario
	
	
	

	UE Antenna model
	
	
	

	TRP antenna model
	
	
	

	BS/RSU deployment for absolute positioning
	
	
	

	BS/RSU deployment for relative positioning/ranging 
	
	
	

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	
	
	

	Positioning method
	
	
	



Table p-2 Simulation results for public safety for absolute positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#100M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement

	e.g. Case #2, BW#40M, FR#1, positioning method#TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table p-3 Simulation results for public safety for absolute positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table p-4 Simulation results for public safety for relative positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table p-5 Simulation results for public safety for relative positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	


Table p-6 Simulation results for public safety for ranging - distance accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table p-7 Simulation results for public safety for ranging positioning - angle accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Commercial use case
Table c-1 Assumptions for commercial use case if they are different from or not specified in the agreements
	Parameters
	Case 1
	Case 2
	Case 3

	Scenario
	
	
	

	UE Antenna model
	
	
	

	TRP antenna model
	
	
	

	BS/RSU deployment for absolute positioning
	
	
	

	BS/RSU deployment for relative positioning/ranging 
	
	
	

	Selected values of X (relative positioning or ranging is performed between two UEs within X m)
	
	
	

	Positioning method
	
	
	



Table c-2 Simulation results for commercial for absolute positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#100M, FR#1, positioning method #TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	e.g. Case #2, BW#40M, FR#1, positioning method#TDOA,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table c-3 Simulation results for commercial for absolute positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table c-4 Simulation results for commercial for relative positioning - horizontal accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table c-5 Simulation results for commercial for relative positioning - vertical accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	


Table c-6 Simulation results for commercial for ranging - distance accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #1, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Table c-7 Simulation results for commercial for ranging positioning - angle accuracy
	Case ID and brief description
	50%
	67%
	80%
	90%
	Whether meet the requirement

	e.g. Case #, BW#, FR#, positioning method#,
	
	
	
	
	Yes?
If not, %-ile of UEs satisfying the target positioning accuracy for a requirement set

	
	
	
	
	
	



Comments
	Company
	Comments if any

	CATT
	Support the templates in principle.
As the values of X has significant impact on the relative positioning accuracy, we prefer to add the selected values of X (relative positioning or ranging is performed between two UEs within X m) for the evaluation into the tables.
UE and gNB antenna array configuration (M, N, P, Mg, Ng) should also be added into the tables.

	Huawei
	We prefer to add description of anchor UEs/RSU deployment into the table in IIOT, Public safety and commercial use cases.


	OPPO
	Support the templates.

	Qualcomm
	We are generally ok with the template.

	FL
	Add some examples in the above tables marked in red to reflect CATT and Huawei’s comments. 

	FL in the second round discussion
	Based on the comments from Ericsson, the table for common assumption and the first table for assumption of each scenarios is updated with more details. Companies can continue providing comments if any. 

	Qualcomm
	We are ok with the update template

	
	



4 Summary of performance evaluations
Based on the submitted contributions, the following observations are identified to be related to the simulation results based on the previous agreement. 
	Company
	Proposals

	LG
	Observation 1: For V2X use cases in highway scenario, SLS results show that the relative positioning based on SL single RTT with BW≥40MHz in FR1 satisfies Set A positioning accuracy requirement. 
Conclusion 1: At least for V2X use cases, Set A positioning accuracy requirements for relative SL positioning are satisfied with SL single RTT in FR1.
Observation 2: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL multi-RTT with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 3: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL multi-RTT.
Conclusion 2: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL multi-RTT in FR1.
Observation 4: For V2X use cases in highway scenario, SLS results show that the absolute positioning based on SL TODA with BW=100MHz in FR1 satisfies Set A positioning accuracy requirement. 
Observation 5: For V2X use cases in highway scenario, the staggered RSU deployment shows slightly better performance than the symmetric RSU deployment for the absolute positioning based on SL TDOA.
Conclusion 3: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL TDOA in FR1.

	Huawei
	Observation 1: For V2X Highway absolute positioning, the accuracy of less than 1.5m@90% (requirement Set A) can be achieved with 40MHz bandwidth, and the accuracy of less than 0.5m@90% (requirement Set BS) can be achieved with 100MHz bandwidth.
Observation 2: For V2X Highway relative positioning between two UEs within 50m, the accuracy of less than 3m@90% can be achieved with 40MHz bandwidth for SL UE-UE only positioning.
Observation 3: For V2X Highway relative positioning between two UEs within 50m, RSU assisted positioning could help to increase the accuracy, the accuracy of less than 1.5m@90% (requirement Set A) can be achieved with 40MHz bandwidth for joint UE-UE and RSU-UE positioning.
Observation 4: For V2X Highway relative positioning between two UEs within 50m, 100MHz bandwidth cannot always met the requirement Set B.
Observation 5: For V2X Highway ranging, the distance accuracy of less than 1.5m@90% (requirement Set A) can be achieved with 20MHz bandwidth, and the distance accuracy of less than 0.5m@90% (requirement Set B) can be achieved with 40MHz bandwidth.
Observation 6: For V2X Highway ranging, the angle accuracy of less than 5°@90% can be achieved with 20MHz bandwidth for joint UE-UE and RSU-UE positioning.
Observation 7: For V2X Urban grid absolute positioning, the accuracy of less than 3m@90% can be achieved with 40MHz bandwidth for joint Uu/SL positioning, but the requirements cannot be met.
Observation 8: For V2X Urban grid relative positioning between two UEs within 10m, the accuracy of less than 3m@90% can be achieved with 40MHz bandwidth for SL UE-UE only positioning.
Observation 9: For V2X Urban grid relative positioning between two UEs within 10m, BS and RSU assisted positioning could help to increase the performance, the accuracy is better than the LOS-only UE-UE positioning.
 Observation 10: For V2X Urban grid ranging, the distance accuracy of less than 0.5m@90% (requirement Set B) can be achieved with 100MHz bandwidth.
Observation 11: For V2X Urban grid ranging, the angle accuracy of less than 6°@90% can be achieved with 100MHz bandwidth for joint Uu and SL positioning.
Observation 12: For public safety absolute positioning, the accuracy requirement 1m@90% cannot be achieved.
Observation 13: For public safety relative positioning and ranging, the accuracy requirement 1m@90% cannot be achieved with 10MHz bandwidth.
Observation 14: For public safety relative positioning, the accuracy requirement 1m@90% can be achieved with 100MHz bandwidth.
Observation 15: For public safety ranging, the angle accuracy of less than 5°@90% can be achieved with 40MHz bandwidth for joint UE-UE and RSU-UE positioning.
Observation 16: For commercial use case absolute positioning, the accuracy of less than 1m@90% can be achieved with 100MHz bandwidth.
Observation 17: For commercial use case relative positioning between two UEs within 10m, the accuracy of less than 1m@90% can be achieved with 40MHz bandwidth for joint UE-UE and RSU-UE positioning.
Observation 18: For commercial use case ranging, the distance accuracy of less than 1m@90% can be achieved with 40MHz bandwidth.
Observation 19: For commercial use case ranging, the angle accuracy of less than 5°@90% can be achieved with 100MHz bandwidth.
Observation 20: For IIOT InF-SH absolute positioning with joint Uu/SL, the accuracy of less than 0.2m@90% (requirement Set A) can be achieved with 40MHz bandwidth.
Observation 21: For IIOT InF-DH absolute positioning, the accuracy of less than 1m@90% (requirement Set A) can be achieved with 40MHz bandwidth, and the accuracy of less than 0.2m@90% (requirement Set B) can be achieved with 100MHz bandwidth.
Observation 22: For IIOT InF-SH or InF-DH relative positioning with joint Uu/SL, the accuracy of less than 1m@90% (requirement Set A) can be approximately achieved with 40MHz bandwidth.
Observation 23: For IIOT InF-SH or InF-DH relative positioning with joint Uu/SL, the accuracy requirement 0.2m@90% (requirement Set B) cannot be met with 100MHz bandwidth.

	vivo
	Observation 1: For V2V absolute positioning in Highway scenario, the number of anchor UE for positioning has minor impact on the final positioning accuracy.
Observation 2: Compared to the evaluation result that based on V2R absolute positioning in Highway scenario, the positioning accuracy based on V2V outperforms in each bandwidth.
Observation 3: For V2V absolute positioning in Urban scenario, the difference of positioning accuracy in each bandwidth is small.
Observation 4: For V2V absolute positioning in Highway scenario, the positioning horizontal accuracy can meet the requirement of 1.5m in the working assumption of last meeting.
Observation 5: For V2R absolute positioning in Highway scenario, the positioning horizontal accuracy can not meet the requirement of 1.5m in the working assumption of last meeting in mostly evaluation case.
Observation 6: For V2V and V2R absolute positioning in Urban scenario, the positioning horizontal accuracy can meet the requirement of 1.5m in the working assumption of last meeting.
Observation 7: The performance of distance error for ranging distance positioning changes slightly when the value of X increases in the Highway scenario.
Observation 8: The performance of distance error for ranging distance positioning degrades obsolutely when the value of X increases in the Urban scenario.
Observation 9: The performance of distance error for ranging distance positioning between two VUEs always outperforms that of one VUE and one RSU.
Observation 10: The performance of distance error for ranging distance positioning based on VUE or RSU in Highway scenario can meet the requirement of 1.5m according to the working assumption in last meeting.
Observation 11: The performance of distance error for ranging distance positioning based on VUE in Urban scenario can meet the requirement of 1.5m according to the working assumption in last meeting only when the distance between two VUE is enough close.
Observation 12: The performance of distance error for ranging distance positioning based on RSU in Urban scenario can not meet the requirement of 1.5m according to the working assumption in last meeting.
Observation 13: For V2V angle ranging with AoA positioning, the performance decreased obviously with the number of antennas decreasing. 
Observation 14: For V2V angle ranging with AoA positioning, the performance can meet the requirement of 5 degrees mentioned in the contribution of R1-2206044 when the number of antennas is more than 4.


	Sony
	Observation 1: SL positioning performance may vary depending on the SL device density. Larger device density may lead to better positioning performance due to the increased number of communication links among SL devices within a specific communication range.
Observation 2: From the SL FR1 SL-RTT ranging simulation, the horizontal error for 90% SL UE is 8.37 m in urban grid scenario and 1.97 m in highway scenario in case all obtained links are used in the positioning estimation.
Observation 3: NLOS is one of the key issues for high accuracy SL ranging. The simulation results indicate a significant performance loss in NLOS case in both FR1 urban grid and highway scenarios.
Observation 4: The NLOS issue is particularly severe in urban grid scenario due to blockage by the building.
Observation 5: Azimuth of arrival (AoA) requires calibration by using zenith of arrival (ZoA) measurement, when two UEs have different height.
Observation 6: FR1 SL device cannot obtain zenith of arrival (ZoA) due to the lack of vertical elements in the antenna array. This may typically degrade the AoA measurement accuracy for V2I case.
Observation 7: In the FR1 SL-AoA simulation results, the azimuth of arrival measurement error for 90% SL UE is 10.37 degree in urban grid scenario and 3.95 degree in highway scenario.
Observation 8: A significant AoA measurement performance loss due to the NLOS links can be observed from the simulation results, especially in urban grid scenario.


	NEC
	Observation 1 The target requirement, i.e., 1m for 90% users cannot be met even with 100 MHz bandwidth. However, the gap is very small and if advanced positioning algorithms are implemented, the requirement is expected to be met.

	OPPO
	Observation 1:  The Set-A horizontal accuracy requirement for absolute/relative positioning can be satisfied with 100MHz/>20MHz in highway scenario.

	CATT
	Observation 1: For urban grid scenario, the relative positioning accuracy in horizontal can reach 17.09 m for 90% UEs with 4 antennas and 10.69 m for 90% UEs with 8 antennas at 50 meters distance between vehicles.
Observation 2: For urban grid scenario, the positioning errors will increase with the increase of the distance between two vehicles involving into the SL positioning.
Observation 3: For urban grid scenario, the relative positioning accuracy of 8 antennas is better than that of 4 antennas.
Observation 4: For highway scenario, the abosolute positioning accuracy in horizontal can reach 2.93m for 90% UEs with perfect muting.
Observation 5: For the SL-positioning, the resource allocation mode 2 for SL-PRS will affect the accuracy of positioning.
Observation 6: For highway scenario, the relative positioning accuracy in horizontal can reach 5.24 m for 90% UEs with 4 antennas and 2.59 m for 90% UEs with 8 antennas at 50 meters distance between vehicles. 
Observation 7: For highway scenario, the relative positioning accuracy of 8 antennas is better than that of 4 antennas.
Observation 8: The positioning accuracy of highway scenario is better than that of urban scenario, which is mainly caused by higher Ricean factor.

	Lenovo
		Method
	Case
	Scenario
	Absolute/Relative Positioning Error [m]
	Set A:
1.5 m for 90% of UEs (absolute and relative)
	Set B:
0.5 m for 90% of UEs (absolute and relative)

	Two Anchors SL-AOA
	Case A.1
	Urban Grid, BW: 20 MHz, Baseline Antenna Configuration
	71.1145
	No, 
Very hard
	No, 
Very hard

	
	Case A.2
	Highway Unstaggered, BW: 20 MHz, Baseline Antenna Configuration
	1.9987
	No,
But close
	No,
Hard 

	
	Case A.3
	Highway Unstaggered, BW: 40 MHz, Baseline Antenna Configuration
	1.8554    
	No, 
But close
	No,
Hard

	
	Case A.4
	Highway Staggered, BW: 20 MHz, Baseline Antenna Configuration
	38.7064
	No,
Very hard
	No,
Very hard

	
	Case A.5
	Highway Unstaggered, BW: 100 MHz, Baseline Antenna Configuration
	1.5563
	No,
But close
	No,
Hard

	
	Case A.6
	Highway Unstaggered, BW: 20 MHz, Optional Antenna Configuration
	1.1523
	Yes
	No, 
But close

	Single Anchor SL-TOA-AOA
	Case B.1
	Urban Grid, BW: 20 MHz, Baseline Antenna Configuration
	0.8387
	Yes

	No, 
But close

	
	Case B.2
	Urban Grid, BW: 100 MHz, Baseline Antenna Configuration
	0.4280
	Yes
	Yes

	
	Case B.3
	Highway, BW: 20 MHz, Baseline Antenna Configuration
	0.5925
	Yes
	No,
But close

	
	Case B.4
	Highway, BW: 100 MHz, Baseline Antenna Configuration
	0.3046
	Yes
	Yes

	SL-TDoA
	Case C.1
	Urban Grid, BW: 100 MHz, [1 Tx, 2 Rx]
	5
	No, 
Very hard
	No, 
Very hard

	
	Case C.2
	Highway (Unstaggered), BW: 100 MHz, [1 Tx, 2 Rx]
	3.93
	No,
Very hard
	No,
Very hard

	
	Case C.3
	Highway (Staggered), BW: 20 MHz, [1 Tx, 2 Rx]
	6.77
	No,
Very hard
	No,
Very hard

	
	Case C.4
	Highway (Staggered), BW: 40 MHz, [1 Tx, 2 Rx]
	5.75
	No,
Very hard
	No,
Very hard

	
	Case C.5
	Highway (Staggered), BW: 100 MHz, [1 Tx, 2 Rx]
	2.20
	No,
Hard
	No,
Very hard 

	SL-RTT (one-way and two-way)
	Case D.1
	Highway (Unstaggered), BW: 20, [1 Tx, 2 Rx], X = 100 m, One-way (single-sided) RTT
	10.37
	No,
Very hard
	No,
Very hard

	
	Case D.2
	Urban Grid, BW: 20 MHz, [1 Tx, 2 Rx], X = 50 m, One-way (single-sided) RTT
	14.00
	No,
Very hard
	No,
Very hard

	
	Case D.3
	Highway (Unstaggered), BW: 100 MHz, [1 Tx, 2 Rx], One-way (single-sided) RTT
	4.76
	No,
Very hard
	No,
Very hard

	
	Case D.4
	Highway (Unstaggered), BW: 100 MHz, [1 Tx, 2 Rx], Two-way (double-sided) RTT
	3.2
	No,
Very hard
	No,
Very hard




	Samsung
	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). 

	CEWiT
	Observation 1: For V2X urban grid scenario absolute positioning, less than 1m horizontal accuracies can be achieved in the FR1 cases using the time-based positioning method for 90 % of UEs.
Observation 2: For V2X urban grid relative positioning less than 2 m horizontal accuracies can be achieved with RSU and V2X sidelinks for 90 % of UEs.
Observation 3: For V2X urban grid distance-based ranging, an accuracy of 0.5-1 m is possible if the nodes are less than 150 m apart for 90 % of UEs.
Observation 4: For V2X highway scenario absolute positioning, less than 1m horizontal accuracies can be achieved in the FR1 and FR2 cases using time-based positioning method for 90 % of UEs.
Observation 5: For V2X highway scenario relative positioning less than 1 m horizontal accuracies can be achieved with RSU and V2X sidelinks for 90 % of UEs.
Observation 6: For V2X highway scenario distance-based ranging, an accuracy of 0.5 m is possible if the nodes are less than 150 m apart for 90 % of UEs.
Observation 7: For IIoT InF-SH case, 0.5 m horizontal accuracy for 90 % of UEs can be achieved in FR1 and FR2 for timing based methods.
Observation 8: For IIoT InF-DH case, 1.5-3 m horizontal accuracy for 90 % UEs can be an be achieved in FR1 and FR2 for timing-based methods.

	InterDigital

	Observation 1: For sidelink based positioning, multi-RTT method achieves approximately 0.79m horizontal accuracy improvement and 0.98m vertical accuracy improvement over SL-TDOA. 
Observation 2: SL-TDOA positioning method doesn’t fulfill Set A and Set B positioning accuracy requirement for IIoT scenario. 
Observation 3: Multi-RTT sidelink positioning method doesn’t fulfill Set A and Set B positioning accuracy requirement for IIoT scneario. 
Observation 4: The target UEs’ sidelink positioning accuracy is influenced by the height of the anchor UE impacts. 
Observation 5: Randomly dropped anchor UEs negatively impact target UEs’ sidelink positioning accuracy. (compared case 5 against case 1)
Observation 6: Inaccuracy in anchor UEs’ position information negatively impact target UEs’ sidelink positioning accuracy.  (compared case 4 against case 1)


	QC
	Observation 1: Set A and Set B requirements for ranging in V2X applications cannot be met by the bandwidth available for ITS bands, i.e. 40 MHz.
Observation 2: Set A requirements for ranging in V2X is achieved when the SL-PRS bandwidth is 100 MHz.
Observation 3: Set B requirements for ranging in V2X is not met when the SL-PRS bandwidth is 100 MHz or less.
Observation 4: 0.5m ranging accuracy in V2X is achieved for 42% of the UE when the SL-PRS bandwidth is 100 MHz.
Observation 5: Set A and Set B absolute horizontal accuracy requirements for the longitudinal position are met for the highway scenario with 100 MHz SL PRS bandwidth using the parallel RSU distribution.
Observation 6: Only 11% and 55% of UEs meet the 0.5m and 1.5m absolute horizontal accuracy requirements, respectively, for the longitudinal position for the highway scenario with 40 MHz SL PRS bandwidth using the parallel RSU distribution.
Observation 7: Set A and Set B absolute horizontal accuracy requirements for the longitudinal position is met for the highway scenario with 100 MHz SL PRS bandwidth using the staggered RSU distribution.
Observation 8: Only 17% and 72% of UEs meet the 0.5m and 1.5m absolute horizontal accuracy requirements, respectively, for the longitudinal position for the highway scenario with 40 MHz SL PRS bandwidth using the staggered RSU distribution.
Observation 9: Set A and Set B absolute horizontal accuracy requirements for the lateral position are not met for the highway scenario using sidelink-only positioning.
Observation 10: The RSU drop model for highway scenarios leads to very large diluation of precision in the lateral position.
Observation 11: AoA measurements provide incemental accuracy gains over RTT-only positioning mainly for scenarios with smaller bandwidths.
Observation 12: For the simulated public safety scenario, achieving 1m accuracy at 90% requires more than 20 MHz of SL bandwidth.
Observation 13: For the simulated commercial scenario, significant gains are observed even when a small number of SL anchors are being employed  in the positioning engine.
Observation 14: For absolute positioning in the commercial scenario, having 3 or more SL anchors achieves sub-meter performance even without Uu measurements.
Observation 15: For absolute positioning in the commercial scenario, RTT+AoA shows significant gains over RTT-only Positioning, especially at the tail (e.g. 90% 95% CDF point).
Observation 16: For absolute positioning in the InF-DH scenario, having 3 or more SL anchors achieves sub-meter performance even without Uu measurements (e.g. 90% 95% CDF point).


	Xiaomi
	Observation 1: Larger bandwidth can increase the accuracy of both ranging distance and ranging direction.
Observation 2: For ranging distance requirement of V2X scenario,
- Set A requirement can be satisfied when bandwidth is beyond 40MHz
- Set B requirement can be satisfied when bandwidth is 100MHz 
Observation 3: For ranging distance in commercial scenario, the service requirement can be met when the bandwidth is 100MHz.


	Ericsson
	Observation 1	Hybrid ranging solution exploiting Uu measurements and procedures, e.g., timing advance, can provide high performing, efficient and scalable solutions.
Observation 2	Simulations show that hybrid solutions, including Uu measurements, is important for accurate vehicle positioning.




FL comment: 16 companies provide simulation results, where most results are based on the simulation assumption agreed in RAN1#109e meeting. Specifically,
· [LG][ZTE][vivo][Sony][OPPO][CATT][Lenovo][Samsung][ CEWiT][QC] provides simulation results for V2X use case with highway scenarios.
· [Huawei][ZTE][vivo][Sony][CATT][Lenovo][CEWiT][Xiaomi] provides simulation results for V2X use case with urban grid scenarios.
· [Huawei][ZTE][CEWiT][InterDigital][QC] provides simulation results for IIOT use case, while [QC] use UMi scenario. 
· [Huawei][ZTE][QC] provides simulation results for Public Safety use case, but different scenarios are used where [Huawei][QC] uses UMi, and [ZTE] uses RMa. 
· [Huawei][ZTE][NEC][QC] provides simulation results for commercial use case, but different scenarios are used where [Huawei][Xiaomi] uses InH, QC uses UMi, and [ZTE] uses RMa. 
Basically, most results are provided for V2X use case. Majority results show that Set A may be satisfied in some cases, but set B may not be easily satisfied. More/updated simulation results are expected in next meeting.   
Even though the detailed simulation performances from companies are diverse, it can be obviously observed that SL positioning can facilitate positioning accuracy improvement for absolute positioning because it increases more LOS links, and is also helpful to achieve relative positioning or ranging. 
Further detailed observations can be discussed in the next meeting. 

Round 1
Observation 4-1: Performance analysis shows that 
· Support of SL positioning facilitates relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy because of more LOS links introduced by sidelink.

	Company
	Comments if any including other suggestions for high level observations 

	CATT
	OK with the observation.

	Huawei, HiSilicon
	In general, we have one comment on the observation. Should the observation include how many source provided results that can meet the requirement?

	OPPO
	We are fine with these top-level observation statements. However, in addition to that, according to the SID, the main objective of the evaluation work is to “Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]”, given many companies have provided results towards the bandwidth requirement to this meeting, some observation/conclusion on this aspect should also be made according these evaluation results.

	Samsung
	We suggest to add the following observation as:
The uncertainty of the location coordinates degrades the performance of SL positioning accuracy.

	Qualcomm
	We are ok with the general direction of capturing the observations. We’d like to note that SL positioning not only facilitates relative positioning/ranging but also enables it. In the second bullet, we prefer to not capture the second part “because of more LOS links introduced by sidelink” since it too detailed for this level of observation. Lastly, we presented results in our contribution showing that joint SL+Uu positioning provides improved accuracy compared to Uu-only positioning.

Observation 4-1: Performance analysis shows that 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy because of more LOS links introduced by sidelink.
· Joint Uu-SL absolute positioning provides improved accuracy compared to Uu-only positioning.


	FL
	We can try QC’s revision:

Updated observation 4-1: Performance analysis shows that 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy.
· Joint Uu-SL absolute positioning provides improved accuracy compared to Uu-only positioning.


	Apple
	Do not see the difference between “facilitate and/or enable” and do not see a need for the addition. The additional bullet is fine.




Round 2
FL comment: It should be clarified that more detailed observations will be discussed in next meeting. Then a note is newly added here.
@Apple the general or high level observation was also done in Rel-17 TR, hope you are fine with the update. Basically, ‘enable’ is to make relative positioning/ranging workable in out-of-coverage, and ‘facilitate’ is to assist relative positioning/ranging accuracy, e.g. joint with Uu positioning. 


Observation 4-2: Performance analysis shows that 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy.
· Joint Uu-SL absolute positioning provides improved accuracy compared to Uu-only positioning.
Note: The detailed performance analysis will be discussed next meeting. 

	Company
	Comments if any including other suggestions for high level observations 

	CATT
	We prefer to keep only the first and second bullets at this meeting, since it looks like there is few simulation results on the joint Uu-SL absolute positioning simulation results at this meeting.

Our preferred proposal as follows,
Observation 4-2: Performance analysis shows that 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy.
· Joint Uu-SL absolute positioning provides improved accuracy compared to Uu-only positioning.
Note: The detailed performance analysis will be discussed next meeting. 

	Qualcomm
	We support the proposal.
The performance gains of joint Uu-SL positioning were observed by multiple companies, and we think it is correct to keep it in the observation.

	OPPO
	In our understanding, to justify SL pos is beneficial in this or that scenario/use case is not the target of our simulation work, per the SID, the target of the work is to evaluate whether SL pos can met the identified requirements. Although we are not intending to object the proposal, as it is nothing wrong, we do not think it is necessary. We believe the following mentioned in FL summary is more needed.
 “Basically, most results are provided for V2X use case. Majority results show that Set A may be satisfied in some cases, but set B may not be easily satisfied. More/updated simulation results are expected in next meeting.”
So our proposal is to modify the proposal as below. BTW, we share CATT’s view that comparison between joint Uu-SL and Uu only is not widely simulated.
Observation 4-2: Performance analysis shows that 
· For V2X use case, by using up to 100MHz, majority results show that Set A may be satisfied in some cases, but set B may not be easily satisfied. 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy.
· Joint Uu-SL absolute positioning provides improved accuracy compared to Uu-only positioning.
Note: The detailed performance analysis will be discussed next meeting. 


	FL
	@OPPO we cannot say majority results show Set A may be satisfied in some cases before we count. Further, some companies may still update the results in next meeting, so it is too early to get such observation. Hence, let’s try the following proposal. 
Observation 4-2a: Performance analysis shows that 
· Support of SL positioning facilitates and/or enables relative positioning/ ranging between two UEs.
· SL positioning is helpful to increase absolute positioning accuracy.
Note: The detailed performance analysis will be discussed next meeting. 
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