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In this contribution, we provide our views on impacts to sidelink (SL) positioning RRM performance requirements for expanded and improved NR positioning [1]. Regarding the WF for SL positioning [2], in RAN4#110, following respective agreements were made and open issues left for further study:
	Sub-topic 1-2 Accuracy requirements  
Issue 1-2-1: Measurement types to be defined accuracy requirements
Agreements:
· Define accuracy requirements for SL-PRS based RSTD, SL-PRS based UE Rx-Tx time difference, SL-PRS based RSRP and SL-PRS based RSRPP. 
· Do not define accuracy requirements for SL PRS based RTOA and AOA/ZOA measurement in Rel-18. 

Issue 1-2-2: Assumptions to define SL PRS measurement accuracy requirements
Agreements:
· SL measurement accuracy requirements are defined for all supported SL PRS comb configurations (comb sizes and fully/partially staggered comb configurations). 
Proposals:
· Proposal 1: (Qualcomm)
· Define measurement accuracy requirements independent of SL PRS comb size.
· Define one set of measurement accuracy requirements applicable to fully staggered and partially staggered (half comb) SL PRS.
· For measurement accuracy requirements with multiple samples (Nsample = 4), do not assume coherent combining between samples.
· Define SL positioning measurement accuracy requirements for measurements derived from SL PRS transmissions/receptions on a single carrier and single numerology.
· Proposal 2: (Huawei)
· Accuracy requirements for SL PRS measurements are defined based on 
· Channel: as their Uu counterparts
· Es/Iot: -6dB for target UE
· Nsample as defined in core requirements




	Issue 1-2-3: SINR side condition
Proposals: 
· For SL RSTD, 
· Option 1: (CATT)
· [-3, -6]dB for reference UE and target UE. 
· Option 2: (Qualcomm)
· [0, -3]dB for reference UE and target UE. 
· Option 3: (vivo, Ericsson)
· [0, -6]dB for reference UE and target UE. 
· Option 4: (Huawei)
· -6dB for target UE
· For SL Rx-Tx/SL PRS RSRP/RSRRPP, 
· Option 1: (CATT, Huawei, Ericsson) 
·  [-6]dB. 
· Option 2: (Qualcomm)
· Two sets of side conditions 0 dB and -3 dB.
· Option 3: (vivo)
· Two sets of side conditions 0 dB and -6 dB.
· For SL AoA/ SL RTOA, 
· Option 1: (Ericsson)
· The requirements apply down to -6 dB, regardless of whether accuracy requirements are specified or not.

Issue 1-2-4: SL RSTD measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 1 as the structure for SL RSTD accuracy requirements. 
· Table 1: SL RSTD accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)ref ≥TBD
 (Ês/Iot)i ≥TBD
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Qualcomm)
· Define the SL RSTD absolute measurement accuracy requirement as ±(X+Y+Z) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· Y is the frequency/clock drift margin,
· Z is the RF calibration margin.
· 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
	

	≥ 24
	N/A
	N/A
	Z1

	≥ 48
	≥ 24
	N/A
	Z2

	≥ 96
	≥ 48
	≥ 24
	Z3


· Proposal 3: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· [bookmark: OLE_LINK39]Proposal 4: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.

Issue 1-2-5: SL Rx-Tx measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 2 as the structure for SL UE Rx-Tx measurement accuracy requirements. 
· Table 2: SL UE Rx-Tx accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	Tc 
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)i ≥-6dB
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Qualcomm)
· Define the SL Rx-Tx absolute measurement accuracy requirement as ±(X+d) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
· d is the RF calibration margin.
· 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
	

	≥ 24
	N/A
	N/A
	d1

	≥ 48
	≥ 24
	N/A
	d2

	≥ 96
	≥ 48
	≥ 24
	d3


· Proposal 3: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· Proposal 4: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.

Issue 1-2-6: SL PRS RSRP/RSRPP measurement accuracy requirements
Proposals:
· Proposal 1: (CATT)
· Take table 3 as the structure for SL PRS RSRP/RSRPP measurement accuracy requirements. 
· Table 3: SL PRS RSRP/RSRPP accuracy in FR1
	Accuracy
	SL PRS Ês/Iot
	SL PRS SCS
	SL PRS bandwidth
	Nsample

	
	
	
	
	

	dB
	dB
	kHz
	RB
	

	[TBD]
	(Ês/Iot)i ≥-6dB
	15
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	30
	≥ 24
	4

	
	
	
	≥ 48
	1

	[TBD]
	
	60
	≥ 24
	4

	
	
	
	≥ 48
	1


· Proposal 2: (Huawei)
· Accuracy requirements for SL PRS measurements are defined for following RB numbers
· 15kHz SCS: 48, 96
· 30kHz SCS: 24, 48, 96
· 60kHz SCS: 24, 48
· Proposal 3: (Ericsson)
· Two sets of accuracy requirements are to be defined for: 
· 1 sample for SL-PRS BW>48 PRBs,
· 4 samples for 24 PRBs ≤SL-PRS BW≤48 PRBs.

Issue 1-2-7: Test case list
Agreements:
· Define measurement delay test cases for SL RSTD, SL RTOA, SL Rx-Tx and SL-AoA/ZoA. 
· Define measurement accuracy test cases for SL RSTD, SL Rx-Tx. 
· Further discuss whether and how to define delay test cases for SL RSRP and SL RSRPP. 
· Further discuss whether and how to define accuracy test cases for SL RSRP and SL RSRPP. 

Issue 1-2-8: Test configurations
Proposals:
· Proposal 1: (Qualcomm)
· Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.
· Proposal 2: (Qualcomm)
· Define SL positioning test cases for a single carrier and single resource pool.
· Proposal 3: (Qualcomm)
· 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
· Proposal 4: (Huawei)
· RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
· Proposal 5: (Huawei)
· RAN4 to consider the following SL PRS related parameters for the test.
· (symbol num, comb size): (4, 4) and (2, 4)
· BW: 48 RB for delay test
· Es/Iot: 3dB (to ensure 100% PSCCH decoding)
· Proposal 6: (Huawei)
· RAN4 to consider the following SL PRS transmission pattern for the delay test.
· TX UE1: slot n
· TX UE2: slot n + 1 and slot n + 100ms
· Proposal 7: (Qualcomm)
· Do not define SL positioning test cases with additional path reporting.
· Do not define SL positioning test cases with LoS/NLoS reporting.
· Do not define SL positioning test cases with Tx/Rx ARP-ID reporting.
· Proposal 8: (vivo)
· Define test cases for one SL UE and dual SL UEs.
· Proposal 9: (Ericsson)
· For each SL positioning measurement type (for which accuracy requirements are defined), test cases for measurement accuracy requirements cover both:
· SL-PRS BW>48 PRBs, and
· 24 PRBs ≤SL-PRS BW≤48 PRBs.

Issue 1-2-9: Specification structure
Agreements:
· A new separate section is created for SL positioning measurement performance in clause 10, e.g.:
· 10.4A NR Sidelink Measurements for Positioning.
· The draft CR is endorsed in R4-2403292. 


Further details are available in the RAN4 #110 topic summary [3]. 
[bookmark: _Toc116995842]Discussion
In this section we discuss some of the open issues on RRM performance requirements due to introduction of SL positioning, as depicted above and as contained in WF [2].
Measurement accuracy requirements
Assumptions to define SL-PRS measurement accuracy requirements
In RAN4 #110 discussed assumptions are under issue 1-2-2, see above. 
In our view both proposal 1 and proposal 2 are suitable, if we exclude the SINR side condition issue. In particular, only single numerology and single carrier should be investigated. No mixed numerology for SL-PRS has been considered by RAN1 and also the use case scenario is unclear. No coherent combining between measurement samples should be assumed. The radio channels applied for Uu also apply for SL-PRS based measurement types. No significant dependency of performance on comb size was evaluated for Uu, hence the same is expected for SL-PRS. Regarding fully / partially staggered SL-PRS, the impact may need to be further investigated. The number of measurement samples can be 1 or 4 and depends on the PRS BW. 
	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 measurements derived from SL-PRS transmissions/receptions on a single carrier and single numerology,
· without coherent combining between samples,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW (lower/equal or higher than 48 RB) 

SINR side condition
In RAN4 #110 discussed assumptions are under issue 1-2-3, see above. 
For SL positioning the dynamic range for SL-PRS from different anchor UEs is much lesser than for Uu interface, hence a reduced SINR ratios are appropriate. A difference of 6 dB should be accounted for SL RSTD performance and SL Rx-Tx and SL-PRS RSRP / RSRPP should be verified with at least at -6 dB and also at 0 dB versus noise and interference power. 
Thus, following proposal is made. 
	Define SINR condition for SL RSTD: [0, -6] dB for reference / target UE. Define SINR condition for SL Rx-Tx, SL-PRS RSRP and SL-PRS RSRPP: - 6 dB and 0 dB.
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In this paper, we provided our views on the impacts to RRM performance requirements due to SL positioning in Rel-18. 
The following proposals are made:
1. 	Proposal 1: 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 measurements derived from SL-PRS transmissions/receptions on a single carrier and single numerology,
· without coherent combining between samples,
· for same channel profiles as defined for Uu
· for measurement samples 1 or 4 depending on the RB number of PRS BW (lower/equal or higher than 48 RB) 
	Define SINR condition for SL RSTD: [0, -6] dB for reference / target UE. Define SINR condition for SL Rx-Tx, SL-PRS RSRP and SL-PRS RSRPP: - 6 dB and 0 dB.
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