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Introduction
RRM performance requirements for SL are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for the following issues.
· Measurement accuracy
· RRM test case
In this paper, we will provide our views on RRM performance requirements for SL.
Discussion
Measurement accuracy
	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


For option 1, the first 2 bullets are already included in the agreement. The 3rd bullet is implementation issue. The last bullet is straightforward as in core part we have agreed to assume single carrier and single BWP.
For option 2, it is nature that the sample number for accuracy should follow core part. Es/Iot is discussed next, and the only issue here is the channel model, and we suggest to use same as their Uu counterparts.
Proposal 1: Accuracy requirements for SL PRS measurements are defined based on	same channel as their Uu counterparts.
	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.


In last meeting we proposed to use -6dB Es/Iot as side condition for SL accuracy requirements, which was based on the link level performance observed from our simulation results and aimed to maximize the coverage of the requirements. However, some companies raised up the issue of SCI decoding performance, and we see a valid issue. 
SL PRS measurement is performed only when UE decodes the associated SCI. In cl. 10.4.4, the accuracy for L1 SL-RSRP, which is also measured based on SCI decoding, is defined at 0dB. In cl. 11.1.3 of 38.101-5, the SNR point for PSCCH demodulation requirements is 4.7dB.  Besides, based on our system level simulation, the experienced Es/Iot is better in SL than in Uu due to smaller distance between Tx and Rx UEs in SL positioning. For trade-off, we suggest to use -3dB as the side condition for target UE. For RSTD the Es/Iot for reference UE is also needed and we suggest 0dB. 
For SL Rx-Tx/SL PRS RSRP/RSRPP, some companies proposed to define two sets of accuracy for different Es/Iot conditions as in Uu. We do not see strong need – in Uu two sets of Es/Iot are considered because there could be different scenarios, e.g. outdoor macro and indoor micro, which leads to quite different Es/Io (-13dB and -3dB). For SL, we do not see different scenarios leading to such big difference in Es/Iot, and a single Es/Iot would be sufficient.  
Proposal 2: Accuracy requirements for SL PRS measurements are defined based on Es/Iot of 
· SL RSTD: (0, -3)dB for reference and target UE
· SL Rx-Tx/SL PRS RSRP/RSRPP: -3dB for the target UE
	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+) Tc, where
· X is the simulated measurement accuracy for a given propagation condition and number of measurement samples,
·  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
	1

	≥ 48
	≥ 24
	N/A
	2

	≥ 96
	≥ 48
	≥ 24
	3


· 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.


On BW for the accuracy, based on the simulated BW (as copied below) and agreement on the maximum BW of 40MHz, we suggest the following BW grouping as in proposal 3. 
	SCS, RB num
	SCS (kHz)
	RB num
	Sample rate (Tc) 

	
	15
	48
	128

	
	
	96
	64

	
	30
	24
	128

	
	
	48
	64

	
	
	96
	32

	
	60
	24
	64


In last meeting, we proposed to define accuracy also for 30kHz SCS + 96 RB. After further checking, the requirements would be only for limited cases (96 RB and 100 RB) since the maximum BW is 40MHz. following same principle in BW grouping for Uu, we can drop the combination. 
Proposal 3: 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 
Another issue raised up by companies is the RF calibration margin. It is a valid issue, and same reasons for adding the margin for Uu accuracy should also apply for SL. 
Proposal 4: Same RF margins are considered for SL PRS accuracy requirements as in Uu, exact values for the margins are FFS.
RRM test case
	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. 


As SL PRS-RSRP(P) is not a stand-alone measurement and is always reported together with some other measurement, RAN4 needs to discuss whether and how to test its delay and accuracy.
In our view, there is no need to verify the delay because SL PRS-RSRP(P) is always measured over same measurement period as other measurements. Note that the case is different from CPP in Uu because CP measurement is performed in the time window and there is a change to the measurement period for other measurements. For SL, we see no reason why UE could fail reporting SL PRS-RSRP(P) at same time with other measurement, and what needs to be verified is the accuracy.
SL PRS-RSRP(P) accuracy also needs to be verified together with other measurement, but not in the same accuracy TC. SL PRS-RSRP(P) should have its dedicated accuracy TC. In the TC, UE is requested to report SL PRS-RSRP(P) together with other measurement, but only SL PRS-RSRP(P) accuracy is verified to verdict pass or fail. If accuracy for SL PRS-RSRP(P) and other measurement are verified together, it would impose higher requirements to the UE (UE needs to meet both accuracy with 90% rate). 
Proposal 5: RAN4 to define accuracy TCs for SL PRS-RSRP(P) jointly with other measurement, and only accuracy of SL PRS-RSRP(P) is verified (accuracy of other measurement is not verified). 
	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.


For RRM test, RAN4 needs to discuss the basic setup. The existing setup for V2X communication can be reused to some extent, but there are also some aspects specific for SL positioning.
One issue is the resource pool type. RAN1 has supported 2 types: shared and dedicated. In shared pool, the SL PRS is multiplexed with PSCCH/PSSCH and scheduled by 2nd stage SCI. In dedicated pool, the SL PRS is multiplexed with PSCCH and scheduled by SCI. The placement of AGC symbols is also different. We suggest to test both types. To reduce the number of TCs, the pool type can be randomly distributed among different TCs.
Another issue is the coverage status and sync reference. Since the RX UE needs to get sync with the TX UE for decoding SCI, it is reasonable that the two UEs are sync to the same reference. We also do not see the coverage status has any impact on the SL PRS measurement, so we suggest to adopt the simple setup where all the UEs are in coverage and sync to the same gNB. This can avoid the need to setup GNSS in the test.
Proposal 6: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
For SL PRS, RAN4 has simulated the performance for (symbol num, comb size) = (4, 4) and (2, 4). The partial staggering pattern is new for SL PRS and it is meaningful to test it together with full staggering. 
For the BW, we suggest to choose one at least for the delay test. We believe 48 RB, which corresponds to 10/20/40MHz for 15/30/60kHz SCS, is a typical configuration. Also, it is associated with one sample, which is more stringent requirement for the delay test. 
For the Es/Iot, we suggest to use 3dB for the test although we suggest -3dB for the accuracy requirements. The reason is that based on demodulation requirements in 38.101, the PSCCH performance is defined at Es/Iot of 4.7dB. If we define the SL PRS test at -6dB, UE may miss the SCI thus not measure SL PRS. Since the test is to verify SL PRS performance, a better Es/Iot should be used to ensure 100% PSCCH decoding.
Proposal 7: 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)
To verify the performance in multiple TX UE scenario (which is typical in real deployment), we suggest o model 2 TX UEs in the delay test. Since the UE may process multiple active resources in multiple slots, it is suggested to have two TX UEs transmitted in consecutive slots, and the UE that can process multiple active resources in multiple slots should take both SL PRS TX. To account for UE that cannot process multiple active resources in multiple slots, one TX UE should TX after the UE processing time which can be up to 100ms, and in that case the UE should take the second SL PRS TX. 
Proposal 8: 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 
In last meeting, some companies proposed to define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions. We support the proposal which is same as what we used for TCs for Uu positioning. 
Proposal 9: Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.
Conclusions
In this paper we provided our views on RRM performance requirements for SL.
Proposal 1: Accuracy requirements for SL PRS measurements are defined based on	same channel as their Uu counterparts.
Proposal 2: Accuracy requirements for SL PRS measurements are defined based on Es/Iot of 
· SL RSTD: (0, -3)dB for reference and target UE
· SL Rx-Tx/SL PRS RSRP/RSRPP: -3dB for the target UE
Proposal 3: 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 
Proposal 4: Same RF margins are considered for SL PRS accuracy requirements as in Uu, exact values for the margins are FFS.
Proposal 5: RAN4 to define accuracy TCs for SL PRS-RSRP(P) jointly with other measurement, and only accuracy of SL PRS-RSRP(P) is verified (accuracy of other measurement is not verified). 
Proposal 6: RAN4 to consider the following scope for the test.
· Resource pool: shared and dedicated
· Coverage: in coverage and gNB as sync reference  
Proposal 7: 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 8: 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 9: Define SL positioning test cases using only AWGN and 2-tap channel (for SL PRS RSRPP) propagation conditions.
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