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1 Introduction
In RAN#95-e meeting, a new WID on expanded and improved NR positioning has been approved [1], including the following objectives:

[image: image1]
In this contribution, the initial evaluation results of sidelink positioning are discussed.
2 Evaluation for V2X use cases
2.1 Evaluation assumption
The road configuration for urban grid is considered in the evaluation. UE dropping option-A defined in TR 37.885 is used. The antenna model follows vehicle UE option 1 in TR 37. 885.  The channel model also follows TR 37.885. 
PC5 only based positioning is considered in the evaluation. Ranging is performed between any two UEs the geographical locations of which are within X meters. In the evaluation, the value of X is set to be 100m. Single side RTT [2] is used to estimate the distance between two UEs. 

The existing pattern and sequence of DL-PRS are considered in the evaluation. In the evaluation, perfect synchronization among two UEs performing ranging is assumed. Other evaluation assumptions are listed in Table 5 in the Appendix.

Table 1 Evaluation assumptions for V2X urban Grid

	Parameters
	Urban grid for eV2X

	Carrier frequency 
	SL: 6 GHz

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

	UE receiver noise figure
	9 dB

	Bandwidth
	10, 20, 40, 100MHz

	Super-resolution algorithm
	MUSIC


2.2 Evaluation Results
The evaluation results including ranging distance accuracy at 50%, 67%, 80% and 90% percentile of CDF are shown in Table 2. It can be observed that larger bandwidth can increase both ranging distance accuracy and ranging direction accuracy. When the bandwidth is 40MHz, Set A requirement (1.5m accuracy for 90% UEs) on SL ranging distance accuracy can be satisfied; when the bandwidth is 100MHz, Set B requirement (0.5m accuracy for 90% UEs) on SL ranging distance accuracy can be satisfied.
Table 2 Distance accuracy with different SL PRS bandwidth
	Bandwidth
	Distance Accuracy (meter)

	
	50% percentile
	67% percentile
	80% percentile
	90% percentile

	10MHz
	1.7664
	2.9667
	4.434
	7.2549

	20MHz
	0.671
	1.156
	2.0028
	3.6828

	40MHz
	0.2171
	0.3714
	0.6208
	1.2082

	100MHz
	0.0471
	0.0842
	0.1479
	0.3291


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 
3 Evaluation for commercial use cases

3.1 Evaluation assumption

For commercial use case, the indoor office scenario defined in TR 38. 855 is used. UEs are uniformly distributed in the 120m * 50m area, and ranging is performed between any two UEs the geographical locations of which are within X meters. The value of X is set to be 100m. “Channel models” specified in Section A.2.1.2 of TR 36.843 is reused with parameters modified by what is specified in TR 38.901, as shown in Table 3. 
Table 3 Indoor UE-to-UE channel model used for commercial use case
	
	TR 36.843 section A.2.1.2
	With parameters modified by specified in TR 38.901

	Pathloss
	PLLOS(R)= 89.5 + 16.9log10(R) 

PLNLOS(R)= 147.4+43.3log10(R)

For 2GHz, R in km
	LOS:
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	Shadowing STD
	LOS: 3dB, NLOS: 4dB
	LOS: 3dB, NLOS 8.03dB

	Fast fading
	ITU-R IMT InH 
	Section 7.5 in TR 38.901


For commercial use case, it is assumed that UEs can use licensed spectrum to perform SL positioning or ranging. Therefore, 4GHz spectrum is assumed in the evaluation. 10, 20, 40, 100MHz bandwidth in FR1 are assumed. 
3.2 Evaluation results
The evaluation results including the ranging distance accuracy at 50%, 67%, 80% and 90% percentile of CDF are shown in Table 4. Similar as that in V2X scenario, it can be observed that larger bandwidth can increase both ranging distance accuracy. When the bandwidth is 100MHz, the service requirements (1m accuracy for 90% UEs) on distance accuracy can be satisfied. 
Table 4 Distance accuracy with different SL PRS bandwidth
	Bandwidth
	Distance Accuracy (meter)

	
	50% percentile
	67% percentile
	80% percentile
	90% percentile

	10MHz
	1.4449
	2.3814
	4.8327
	8.2423

	20MHz
	0.4453
	1.0028
	1.8972
	3.8413

	40MHz
	0.1577
	0.3235
	0.8093
	2.1085

	100MHz
	0.0453
	0.1020
	0.3819
	0.7996


Observation 3: For ranging distance in commercial scenario, the service requirement can be met when the bandwidth is 100MHz.

4 Conclusion

In this contribution, the initial evaluation results of SL positioning are discussed, and following observations are given:
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.
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Appendix
Table 5. Evaluation assumptions
	
	For V2X
	For commercial

	Frequency
	6GHz
	4GHz

	Bandwidth
	10,20.40,00MHz
	10,20,40,00MHz

	SCS
	30KHz
	30KHz

	UE transmit power
	23dBm
	23dBm

	UE Antenna height
	1.6m, on top of the vehicle
	1m

	UE Antenna
	Omnidirectional 
	Omnidirectional 

	Vehicle parameters
	Length:5m，width:2m，height:1.6m, Speed:：60km/h
	

	scene
	V2X urban
	Indoor office

	Ranging UE determination
	Random select a UE pair within 100m distance
	Random select a UE pair within 100m distance

	UE noise figure
	9dB
	9dB

	Ranging solution
	One-way RTT
	One-way RTT

	Synchronization
	Perfect
	Perfect


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.








_1719151360.unknown

_1719151377.unknown

