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Introduction
RAN4 continued discussing performance requirements for SL positioning in RAN4#110bis. New agreements and open issues were captured in a WF [1].
In this paper, we provide our views and proposals on performance requirements for SL positioning.
Discussion
 Measurement accuracy
RAN4 reached further agreements on measurement accuracy requirements for SL positioning in RAN4#110bis [1]. 
Issue 3-1-3: Assumptions to define SL PRS measurement accuracy requirements
Agreements:
· Define measurement accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP:
· independent of SL-PRS comb size,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW
Issue 3-1-4: Measurement accuracy requirements
Agreements:
· RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y[+Z]) Tc and ±(X[+]) Tc, respectively. 
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· FFS: Z and  are the RF calibration margins.



There are still open issues regarding the SL PRS bandwidths used to define accuracy requirements, RF calibration margins, and the SINR side conditions. We address these issues below.
Some proposals on the structure of the accuracy requirements were captured in the topic summary from RAN#110bis [2]. Our preference would be align the RB values to the values agreed in the simulation assumptions [3]. Options 4, 6 and 7 are closely aligned in this respect. 

Issue 3-1-4: Measurement accuracy requirements
Proposals
· Option 1: (CATT)
· Take table 1 as the structure for SL PRS based measurement accuracy requirements. 
Table 1: SL RSTD/RSRP/RSRPP/UE Rx-Tx accuracy in FR1
Accuracy
SL PRS Ês/Iot
SL PRS SCS
SL PRS bandwidth
Nsample





Tc 
dB
kHz
RB

[TBD]
For RSTD: 
(Ês/Iot)ref ≥-3dB
 (Ês/Iot)i ≥-6dB
For other measurements: 
(Ês/Iot)i ≥-6dB
15
≤ 48
4



> 48
1
[TBD]

30
≤ 48
4



> 48
1
[TBD]

60
≤ 48
4



> 48
1
· The accuracy requirements can be defined based on the simulation results and a small implementation margin (clock drift). 
· Option 2: (OPPO)
· Define one set of accuracy requirements depending on configuration of {SCS, Bandwidth, min SL resource repetition}, where SL PRS resource repetition is defined as  . 
· Option 3: (vivo, Qualcomm)
· RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y+Z) Tc and ±(X+) Tc, respectively. 
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z and  are the RF calibration margins.
· Option 4: (vivo)
· Define measurement accuracy requirements based on the following RB number configuration
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48,
· 60kHz SCS: 24 
· RAN4 to use lower number of samples for 48 PRBs SL-PRS BW, and at least 3 samples can be considered. 
· Option 5: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample, and
· 4 samples
(continued)

· Option 6: (Huawei)
· Accuracy requirements for SL PRS measurements are defined based on BW of 
· 15kHz SCS: 48 RB≤BW< 96 RBs, 96 RB≤BW
· 30kHz SCS: 24 RB≤BW< 48 RBs, 48 RB≤BW<96 RBs 
· 60kHz SCS: 24 RB≤BW
· Use Nsample = 1 for SL-PRS BW = 48 PRB. 
· Option 7: (Qualcomm)
· Define SL position measurement accuracy using the following structure, aligned with the simulation assumptions.
Accuracy (Tc)
SL PRS Ês/Iot (dB)
SL PRS SCS (kHz)
SL PRS bandwidth (num RB)
Nsample





[TBD]
(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
15
≥ 48
[1]



≥ 96
1
[TBD]

30
≥ 24
4



≥ 48
[1]



≥ 96
1
[TBD]

60
≥ 24
4


Defining requirements for ≤48 PRBs as in Option1 is problematic since it doesn’t specify the minimum bandwidth to which the requirement would be applied. It is unclear how RAN4 would derive the requirement from simulations so that it could be met with lower SL PRS bandwidth values.
Proposal 1: Define SL position measurement accuracy using the following structure, aligned with the simulation assumptions.
	Accuracy (Tc)
	SL PRS Ês/Iot (dB)
	SL PRS SCS (kHz)
	SL PRS bandwidth (num RB)
	Nsample

	
	
	
	
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	60
	≥ 24
	4



RAN4 previously agreed to define accuracy requirements for both fully staggered and partially staggered SL PRS patterns. At least for AWGN, our view is that RAN4 can define one set of requirements applicable to both cases.
Proposal 2: At least for AWGN, define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
Proposal 3: For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
For SL RSTD and SL Rx-Tx, we proposed in our previous paper to follow the approach developed in Rel-16/17 NR positioning whereby the measurement accuracy is expressed as the sum of multiple components comprising simulated measurement performance and various margins. In RAN4#110bis it was partially agreed to follow the same approach, but the RF calibration margins were left in square brackets. In our view, RAN4 should account for group delay calibration errors for the timing measurements as was done in Uu positioning. There is nothing fundamentally different in SL positioning.
Issue 3-1-5: RF calibration margins
Proposals
· Option 1: 
· Same RF margins are considered for SL PRS accuracy requirements as in Uu, exact values for the margins are FFS. 
· Option 2: 
· Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
PRS BW (RB number)
Margin (Tc)
SCS=15kHz
SCS=30kHz
SCS=60kHz

≥ 48
≥ 24
N/A
Z1
≥ 96
≥ 48
≥ 24
Z2
N/A
≥ 96
N/A
Z3
· Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
Margin (Tc)
SCS = 15 kHz
SCS = 30 kHz
SCS = 60 kHz

≥ 48
≥ 24
N/A
1
≥ 96
≥ 48
≥ 24
2
N/A
≥ 96
N/A
3



Proposal 4: RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y+Z) Tc and ±(X+) Tc, respectively. 
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z and  are the RF calibration margins.
Proposal 5: Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
Similarly, we propose to leverage the approach used in Uu positioning for defining the RF calibration margins. The margin values are FFS.
Proposal 6:  Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

	SCS=15kHz
	SCS=30kHz
	SCS=60kHz
	

	≥ 48
	≥ 24
	N/A
	Z1

	≥ 96
	≥ 48
	≥ 24
	Z2

	N/A
	≥ 96
	N/A
	Z3





Proposal 7:  Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 48
	≥ 24
	N/A
	1

	≥ 96
	≥ 48
	≥ 24
	2

	N/A
	≥ 96
	N/A
	3



Regarding the side-conditions for measurement accuracy, our view is that higher side conditions should be defined for SL positioning compared to NR Uu positioning. In SL positioning, PSCCH decoding is necessary to receive SL PRS resources transmitted by each UE. The side conditions for SL PRS should be selected to ensure high reliability of SCI decoding so that missed CCH detections do not become a significant factor in SL positioning measurement performance. Proposals from RAN4#110bis are shown below.
Issue 3-1-1: SINR side conditions
Agreements:
· SL RSTD: 
· Option 1: (0, -6) dB for reference and another anchor UE
· Option 2: (-3, -6) dB for reference and another anchor UE
· SL UE Rx-Tx and SL RSRP(P): 
· FFS -6 dB, 
· FFS -3 dB 
· SL AoA and SL RTOA (for core requirements only):
· -6 dB


Proposal 8: Define the side conditions for SL RSTD as 0 dB for reference cell and -3 dB for target cell.
Proposal 9: Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB. 


 Test cases
RAN4 reached additional agreements regarding the test cases for SL positioning, as shown below [1].
Issue 3-1-6: Test case list
Agreements:
· No test cases are defined to specifically verify measurement delay requirements for SL PRS-RSRP/RSRPP, regardless of whether the measurement delay requirements are specified for SL PRS-RSRP/RSRPP.
· Accuracy requirements for SL PRS-RSRP/RSRPP are verified when configured together with RSTD/RX-TX, respectively.
· Option 1a: separate section for testing SL PRS-RSRP/PRS-RSRPP, without verifying the accuracy of the other (SL RSTD/Rx-Tx) measurement, respectively
· Option 1b: separate section for testing SL PRS-RSRP/PRS-RSRPP, with verifying also the accuracy of the other (SL RSTD/Rx-Tx) measurement, respectively
· Option 2: same section for SL PRS-RSRP/RSRPP and SL RSTD/Rx-Tx, but different test cases - with and without SL PRS-RSRP/RSRPP.
Issue 3-1-7: Test configurations
Agreements:
· Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions. 
· RAN4 to define the test cases for dedicated resource pool and shared resource pool as test configurations, and the SL PRS configurations could apply to both types of resource pool. 



We have the following proposals on the test cases for SL positioning.
[bookmark: _Hlk159192140]Proposal 10: Define SL positioning test cases for a single carrier and single resource pool.
Proposal 11: Do not define SL positioning test cases with additional path reporting.
Proposal 12: Do not define SL positioning test cases with LoS/NLoS reporting.
Proposal 13: Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
Note that SL PRS transmission and reception on shared and dedicated resource pools are both optional capabilities [3]. Test cases should be defined to support both types of resource pools. RAN4 can reduce workload and number of configurations by defining SL PRS configurations that are applicable to both.
Proposal 14: Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot


Conclusions
Proposal 1: Define SL position measurement accuracy using the following structure, aligned with the simulation assumptions.
	Accuracy (Tc)
	SL PRS Ês/Iot (dB)
	SL PRS SCS (kHz)
	SL PRS bandwidth (num RB)
	Nsample

	
	
	
	
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	[1]

	
	
	
	≥ 96
	1

	[TBD]
	
	60
	≥ 24
	4


Proposal 2: At least for AWGN, define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
Proposal 3: For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
Proposal 4: RAN4 to define accuracy requirement for SL RSTD and SL Rx-Tx by considering the framework of ±(X+Y+Z) Tc and ±(X+) Tc, respectively. 
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z and  are the RF calibration margins.
Proposal 5: Measurement requirements for SL RSTD apply provided the time separation between the target and reference SL PRS resources is no larger than [160 ms].
Proposal 6:  Define the RF calibration margin for SL RSTD measurements in FR1 using the following structure:
	PRS BW (RB number)
	Margin (Tc)

	SCS=15kHz
	SCS=30kHz
	SCS=60kHz
	

	≥ 48
	≥ 24
	N/A
	Z1

	≥ 96
	≥ 48
	≥ 24
	Z2

	N/A
	≥ 96
	N/A
	Z3


Proposal 7:  Define the RF calibration margin for SL Rx-Tx measurements in FR1 using the following structure:
	Min(SL PRS Rx BW, SL SRS Tx BW) (RB)
	Margin (Tc)

	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	

	≥ 48
	≥ 24
	N/A
	1

	≥ 96
	≥ 48
	≥ 24
	2

	N/A
	≥ 96
	N/A
	3


Proposal 8: Define the side conditions for SL RSTD as 0 dB for reference cell and -3 dB for target cell.
Proposal 9: Define two side conditions for SL Rx-Tx, SL PRS-RSRP and SL PRS-RSRPP:  0 dB and -3 dB. 
Proposal 10: Define SL positioning test cases for a single carrier and single resource pool.
Proposal 11: Do not define SL positioning test cases with additional path reporting.
Proposal 12: Do not define SL positioning test cases with LoS/NLoS reporting.
Proposal 13: Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
Proposal 14: Define SL PRS configurations for SL positioning test cases that apply to both shared and dedicated resource pools
· No TDM of SL PRS from different UEs in the same slot
· No comb-based multiplexing of SL PRS from different UEs in the same slot
· No FDM of SL PRS from different UEs in the same slot
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