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1. Introduction
During RAN4#94ebis meeting, RRM requirement scope is discussed and a WF was agreed [1]. In this contribution, we present measurement accuracy simulation results and propose accuracy requirement accordingly.
2. Discussion
2.1 SL-RSRP measurement requirement

Simulation assumptions for SL-RSRP measurement accuracy was proposed in previous meeting [2]. We simulate measurement on PSCCH DMRS and PSSCH DMRS, results are presented below in the tables. 
From the simulation results, we can observe that:

1. To add sufficient margin and ensure PSCCH decodibility, it is recommended to determine the accuracy requirement based on SNR=0dB results

2. When SNR=0dB is considered, the magnitudes of delta RSRP are all within 2.5dB.
3. PSCCH has larger delta RSRP than PSCCH, we therefore propose to set requirement on PSCCH RSRP.

	Channel
	SCS
	SNR (dB)
	Delta RSRP 
= Measured RSRP – Ideal RSRP
	Measurement success rate 
(1-PSCCH BLER) x 100%

	
	
	
	5% [dB]
	95% [dB]
	

	AWGN
	15kHz
	-6
	0.8077
	3.7263
	43.2%

	
	
	-3
	0.0518
	2.5747
	99.4%

	
	
	0
	-0.1262
	1.7897
	100%

	
	
	3
	-0.1821
	1.2025
	100%

	
	30kHz
	-6
	1.2806
	4.0136
	34.8%

	
	
	-3
	0.409
	2.727
	98.5%

	
	
	0
	0.0777
	1.9347
	100%

	
	
	3
	-0.0629
	1.3225
	100%

	
	60kHz
	-6
	2.8733
	5.0652
	14.7%

	
	
	-3
	1.3942
	3.5104
	96.6%

	
	
	0
	0.669
	2.3722
	100%

	
	
	3
	0.261
	1.5224
	100%


Table 2‑1 PSCCH-RSRP absolute measurement accuracy
	Channel
	SCS
	SNR (dB)
	Delta RSRP 
= Measured RSRP – Ideal RSRP
	Measurement success rate 
(1-PSSCH BLER) x 100%

	
	
	
	5% [dB]
	95% [dB]
	

	AWGN
	15kHz
	-6
	0.3481
	2.7916
	87.4%

	
	
	-3
	0.0719
	1.8853
	100%

	
	
	0
	-0.0812
	1.3296
	100%

	
	
	3
	-0.1308
	0.8922
	100%

	
	30kHz
	-6
	1.3721
	3.5457
	56.2%

	
	
	-3
	0.6604
	2.3377
	99.9%

	
	
	0
	0.2674
	1.5861
	100%

	
	
	3
	0.0586
	1.0393
	100%

	
	60kHz
	-6
	2.7757
	4.5217
	18.1%

	
	
	-3
	1.5103
	3.0405
	99.6%

	
	
	0
	0.7542
	1.9813
	100%

	
	
	3
	0.3105
	1.2655
	100%


Table 2‑2 PSSCH-RSRP absolute measurement accuracy
Note that the results are based on the RSRP calculated from baseband simulations. Additional margin to account for RF and other implementation issues need to be taken into consideration. Based on the discussion in LTE V2X [3-6] and margin used in NR Uu SSB measurement accuracy (in TS 38.133 clause 10.1.2), we propose to add 3dB margin to the simulation results. RSRP measurement accuracy requirement proposal is captured in the following table: 
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	E-UTRA V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(5
	(9.5
	(0
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	-70

	
	
	
	
	
	
	

	(8.5
	(11.5
	(0
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections [B.4.2] and [B.4.3].
NOTE 3:
NR V2X operating band groups are as defined in Section 3.5 for the corresponding NR operating bands.

NOTE 4:
The parameter Ês/Iot is the Ês/Iot of PSCCH-DMRS or PSSCH-DMRS, depending on which DMRS the requirement applies to.


Table 2‑3 SL-RSRP measurement absolute accuracy requirement

Compared to LTE SL-RSRP measurement which is solely based on DMRS on PSSCH, NR SL-RSRP is based on fewer Res of DRMS since we consider PSCCH DMRS in NR for SL-RSRP measurement. Therefore, accuracy requirement can’t be tighter than LTE.
Proposal 1: NR SL-RSRP measurement accuracy requirement is not tighter than LTE SL-RSRP measurement accuracy requirement.

Proposal 2: SL-RSRP measurement requirement is defined as Table 2‑3, requirement is set based on PSCCH simulation results and proposal 1. This requirement applies to both PSCCH and PSSCH DMRS measurement.
2.2 PSBCH-RSRP measurement requirement

Simulation assumptions for PSBCH-RSRP measurement accuracy was proposed in previous meeting [7]. We simulate measurement on PSBCH DMRS, results are presented below in the tables. 

From the simulation results, we can observe that:

1. To add sufficient margin and ensure PSBCH decodibility, it is recommended to determine the accuracy requirement based on SNR = -3dB results

2. When SNR = -3 dB is considered, the magnitudes of delta RSRP are all within 2.75dB.

	Channel
	SCS
	SNR (dB)
	Delta RSRP 
= Measured RSRP – Ideal RSRP
	Measurement success rate 
(1-PSBCH BLER) x 100%

	
	
	
	5% [dB]
	95% [dB]
	

	AWGN
	15kHz
	-6
	1.1886
	2.6242
	100%

	
	
	-3
	0.4845
	1.7056
	100%

	
	
	0
	0.1706
	1.0961
	100%

	
	
	3
	0.0356
	0.7086
	100%

	
	30kHz
	-6
	1.6436
	3.0023
	99.94%

	
	
	-3
	0.743
	1.9526
	100%

	
	
	0
	0.3393
	1.2405
	100%

	
	
	3
	0.1263
	0.7913
	100%

	
	60kHz
	-6
	3.0292
	4.1574
	99.72%

	
	
	-3
	1.6563
	2.7109
	100%

	
	
	0
	0.8514
	1.6997
	100%

	
	
	3
	0.4016
	1.0504
	100%


Table 2‑4 PSBCH-RSRP absolute measurement accuracy
Similar to the discussion in previous section, after adding necessary margin, we propose the following accuracy requirement, same as LTE accuracy margin. The margin for PSBCH-RSRP measurement is slightly thinner than SL-RSRP, since PSBCH-RSRP is measured across 8 symbols, but SL-RSRP is measured over 2 symbols while PSCCH is considered. Longer measurement duration can reduce the temporal variation in RF front end, hence PSBCH-RSRP margin is smaller than SL-RSRP.
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	E-UTRA V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-3 dB
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	

	(8
	(11
	(-3 dB
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA V2X operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 4: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS


Table 2‑5 PSBCH-RSRP measurement absolute accuracy requirement
Proposal 3: PSBCH-RSRP measurement requirement is defined as Table 2‑5.
3. Conclusions
Proposal 1: NR SL-RSRP measurement accuracy requirement is not tighter than LTE SL-RSRP measurement accuracy requirement.

Proposal 2: SL-RSRP measurement requirement is defined as Table 2‑3, requirement is set based on PSCCH simulation results and proposal 1. This requirement applies to both PSCCH and PSSCH DMRS measurement.
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	NR V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(5
	(9.5
	(0
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	-70

	
	
	
	
	
	
	

	(8.5
	(11.5
	(0
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections [B.4.2] and [B.4.3].
NOTE 3:
NR V2X operating band groups are as defined in Section 3.5 for the corresponding NR operating bands.

NOTE 4:
The parameter Ês/Iot is the Ês/Iot of PSCCH-DMRS or PSSCH-DMRS, depending on which DMRS the requirement applies to.


Proposal 3: PSBCH-RSRP measurement requirement is defined as Table 2‑5.
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 4
	Io Note 1 range

	
	
	
	NR V2X operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-3 dB
	[TDD_A]
	[-121]
	N/A
	-70

	
	
	
	[TDD_G]
	[-118]
	N/A
	

	(8
	(11
	(-3 dB
	[TDD_A ,TDD_G]
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
NR V2X operating band groups are as defined in Section 3.5 for the corresponding E-UTRA operating bands.

NOTE 4: 
Ês/Iot for a SyncRef UE is the minimum of the Ês/Iot of PSSS/PSBCH and the Ês/Iot of SSSS


References
[1] R4-2005310 WF on NR V2X RRM requirements
[2]    R4-2002232 Simulation assumption of PSSCH-RSRP and PSCCH-RSRP measurement
[3] R4-1609888
[4] R4-1610095
[5] R4-1610638
[6] R4-1610675
[7] R4-2005311 Simulation assumptions of PSBCH-RSRP measurement evaluation
PAGE  
3/7

