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Introduction
The work item on “Study on expanded and improved NR positioning solutions” for NR has been approved for Rel-18 and related agreements have been made in RAN1#109-e [1] 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
· 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: A picture containing clock, dark, gauge
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· 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

This contribution will provide some preliminary evaluation results for SL positioning.
Discussion 
We have evaluated the performance in terms of accuracy for Commercial use case and the common scenario parameters used are as follows. 
Table-1
	
	FR1 Specific Values

	Carrier frequency, GHz 
	2GHz, 4GHz – Note 1
5.9GHz

	Bandwidth, MHz
	100MHz (SL)


	Subcarrier spacing, kHz
	30kHz for 100MHz 

	gNB model parameters 
	

	gNB noise figure, dB
	5dB

	UE max. TX power, dBm
	23dBm – Note 1

	UE model parameters 
	

	UE noise figure, dB
	9dB – Note 1

	UE antenna configuration
	Panel model 1 – Note 1
Mg = 1, Ng = 1, P = 2, dH = 0.5λ,
(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1)

	UE antenna radiation pattern 
	Omni, 0dBi


 
The rest of parameters follow TR 36.843 as agreed. The preliminary evaluation results are shown as below figure and table.
Table 1: Results for downlink methods evaluations of Commercial use case
	Positioning percentage
	90%
	80%
	67%
	50%

	Positioning error
	1.1 m
	0.32 m
	0.21 m
	0.11 m
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Figure 1: Horizontal Positioning Error for Commercial use case (100MHz, re-use PRS pattern)
From the simulation results, it can be seen that 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.
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.
Conclusion 
In this contribution, we provide some preliminary evaluation results for SL positioning and the following observations and proposals are made: 
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.
References 
[1] RAN1#109-e Chairman’s note.
image1.png
RSU RSU RSU RSU
> > 3 3¢

— —
200m 200m
3 X g 3¢
RSU RSU RSU RSU

Parallel Staggered




image2.jpg
Probability

0.9

o
@

o
5

o
>

o
2

o
=

o
w

o
[N

0.1

CDF of OTDOA

0.5

1

15 2 25 3 35
Horizontal Positioning Error (

4

m)

45





