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1	Introduction
RAN4#97-e agreed with the way forward on the L1-SINR accuracy requirements [1].
	· Follow RAN1 assumption that UE uses same Rx beam for channel and interference measurements for both CMR only and CMR+IMR cases
· Margins for L1-SINR accuracy requirements
· CMR only measurements: same implementation margin is applied for FR1 and FR2. No FR2 specific margin is applied.
· CMR+IMR measurements: additional FR2 margin is FFS
· Accuracy requirements of L1-SINR under extreme condition is
· Option 1: 1dB higher than for normal condition (Samsung, Ericsson)
· Option 2: 2dB higher than for normal condition
· Other options are not precluded
· L1-SINR accuracy requirements is defined based on the single shot L1-SINR measurement performance, i.e. M = 1.
· -3dB for Scenario 1A, 2A and 2B; 0dB for Scenario 2C and 2D
· Define accuracy requirement for “Max Io -50 dBm” only.
· The summary of L1-SINR accuracy derived from the simulation results is as follows
· Scenario 1A: [±4.5dB] dB
· Scenario 2A: [±3.5dB] dB
· Scenario 2B: [±3.5dB] dB
· Scenario 2C: [±3.0dB] dB
· Scenario 2D: [±3.0dB] dB
· Note 1: the results do not include implementation margin
· Note 2: the results are derived for the 99.9% L1-SINR accuracy error interval.
· Companies can bring additional results in the next meeting and further discuss the methodology to derive the final accuracy values.



We provide our L1-SINR simulation results to discuss L1-SINR the measurement accuracy requirements.
2	Discussion
2.1	Simulation results
Table 1 summarizes our simulation results of L1-SINR accuracy (error from the ideal L1-SINR) where we show the 5%-ile and 95%-ile of L1-SINR measurements with the target SINR of -3dB. Note the number of samples for CMR and IMR are same and it is M=1 according to the way forward. If we consider a reliability of 99.9% according to TS38.133 A.2.1.2, the L1-SINR accuracy limit is estimated according to Table 2 with the assumption the L1-SINR measurement error is normal distribution. It is observed from Table 2 the estimated L1-SINR error limits are same or within the limits agreed in RAN4#97-e. 
Proposal 1: Derive the L1-SINR accuracy requirements based on the L1-SINR accuracy set in RAN4#97-e, i.e., +/-4.5dB for Scenario 1A, +/-3.5dB for Scenarios 2A/2B, and +/-3.0dB for Scenarios 2C/2D. 

[bookmark: _Ref29393137]Table 1	Simulation results of L1-SINR accuracy
	
	
	
	SCS=15kHz
	SCS=30kHz
	SCS=120kHz

	Scenario
	CMR
	IMR
	5% (dB)
	95% (dB)
	MAX(5%, 95%)
	5% (dB)
	95% (dB)
	MAX(5%, 95%)
	5% (dB)
	95% (dB)
	MAX(5%, 95%)

	1A
	CSI-RS
	N/A
	-1.9
	1.0
	1.9
	-1.5
	1.4
	1.5
	-1.5
	1.2
	1.5

	2A
	SSB 
	ZP-IMR
	-2.1
	1.1
	2.1
	-1.7
	1.3
	1.7
	-1.7
	1.3
	1.7

	2B
	CSI-RS
	ZP-IMR
	-2.0
	1.0
	2.0
	-1.7
	1.3
	1.7
	-1.6
	1.2
	1.6

	2C
	SSB
	NZP-IMR
	-1.5
	0.6
	1.5
	-1.1
	0.9
	1.1
	-1.1
	0.9
	1.1

	2D
	CSM-RS
	NZP-IMR
	-1.8
	1.0
	1.8
	-1.5
	1.2
	1.5
	-1.5
	1.2
	1.5



[bookmark: _Ref60920211]Table 2	Estimated L1-SINR accuracy limit with a reliability of 99.9%.   
	Scenario
	1.96σ (95%)
(Copy from Table 1)
	σ
(based on 1.96σ)
	+/-3.29σ (99.9%)
	Tentative agreement in RAN4#97-e

	1A
	1.9
	0.97
	+/-3.19
	+/-4.5

	2A
	2.1
	1.07
	+/-3.52
	+/-3.5

	2B
	2.0
	1.02
	+/-3.36
	+/-3.5

	2C
	1.5
	0.77
	+/-2.53
	+/-3.0

	2D
	1.8
	0.92
	+/-3.03
	+/-3.0




2.2	L1-SINR accuracy
Since the simulation results for L1-SINR accuracy limit are based on static condition we propose to add 1dB as the margin considering the fading condition. For the extreme condition, we propose to add 1dB by following the existing SS-SINR accuracy requirements. 
Proposal 2: For L1-SINR measurement accuracy in FR1/FR2, add a margin of 1dB considering the fading condition.
Proposal 3: For L1-SINR measurement accuracy with extreme condition in FR1/FR2, add a margin of 1dB.
[bookmark: _GoBack]RAN4#97-e discussed the additional margin for FR2 in CMR+IMR scenarios considering the case UE may receive IMR from the different antenna direction and/or Rx antenna gain of CMR. If we consider the scenarios 2A/2B with CMR=0dB and NZP-NZP=0dB, the L1-SINR becomes -3dB (=). If we assume UE receive CMR with peak beam but NZP-IMR with 3dB lower than the peak, the result L1-SINR = -1.7dB (=), where the measurement error is +1.3dB. We therefore think the additional margin for FR2 in scenarios 2A/2B could be 1.0dB. For scenario 2C/2D, on the other hand, it is ZP-IMR and thus we think the error should be smaller than NZP-IMR cases. Therefore we propose to consider the additional margin for FR2 in scenarios 2C/2D is smaller than 2A/2B such as 0.5dB. 
Proposal 4: For L1-SINR measurement accuracy FR2, additional margin is 1.0dB for scenarios 2A/2B and 0.5dB for scenarios 2C/2D. 
With the observations above, we propose to define L1-SINR measurement accuracy requirements as follows:
Proposal 5: Define L1-SINR measurement accuracy in FR1 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2B
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm

	2D
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm



Proposal 6: Define L1-SINR measurement accuracy in FR2 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2B
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm

	2D
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm




3	Summary
Proposal 1: Derive the L1-SINR accuracy requirements based on the L1-SINR accuracy set in RAN4#97-e, i.e., +/-4.5dB for Scenario 1A, +/-3.5dB for Scenarios 2A/2B, and +/-3.0dB for Scenarios 2C/2D. 
Proposal 2: For L1-SINR measurement accuracy in FR1/FR2, add a margin of 1dB considering the fading condition.
Proposal 3: For L1-SINR measurement accuracy with extreme condition in FR1/FR2, add a margin of 1dB.
Proposal 4: For L1-SINR measurement accuracy FR2, additional margin is 1.0dB for scenarios 2A/2B and 0.5dB for scenarios 2C/2D. 
Proposal 5: Define L1-SINR measurement accuracy in FR1 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2B
	+/-4.5dB
	+/-5.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm

	2D
	+/-4.0dB
	+/-5.0dB
	≥ 0dB
	-50dBm



Proposal 6: Define L1-SINR measurement accuracy in FR2 as follows:
	
	Accuracy
	
	

	Scenario
	Normal condition
	Extreme condition
	SINR condition
	Maximum Io 

	1A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2A
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2B
	+/-5.5dB
	+/-6.5dB
	≥ -3dB
	-50dBm

	2C
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm

	2D
	+/-4.5dB
	+/-5.5dB
	≥ 0dB
	-50dBm
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Appendix	
Simulation assumption
General assumption:
· Number of CSI-RS port for CMR (if applicable), and NZP-IMR:
· N=1
L1-SINR accuracy evaluation simulation assumption for CMR only:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	N/A

	Side condition (SNR) on CMR
	-3dB

	Density (D)
	3

	Number of samples (M)
	1, 3

	Number of PRBs
	48

	Propagation condition
	AWGN



L1-SINR accuracy evaluation simulation assumption for SSB-based CMR + NZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	option-1: 0dB, other options not excluded

	Side condition (SNR) on IMR
	option-1: 0dB, other options not excluded

	Density (D) for IMR
	3

	Number of samples (M) for IMR/CMR
	1, 3

	Number of PRBs for IMR
	48

	Propagation condition
	AWGN



L1-SINR accuracy evaluation simulation assumption for SSB-based CMR + ZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	SSB

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	-3dB

	Side condition (SNR) on IMR
	N/A (only AWGN noise)

	Density (D) for IMR
	3

	Number of samples (M) for IMR/CMR
	1, 3

	Number of PRBs for IMR
	48

	Propagation condition
	AWGN



L1-SINR accuracy evaluation simulation assumption for CSI-RS-based CMR + NZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	option-1: 0dB, other options not excluded

	Side condition (SNR) on IMR
	option-1: 0dB, other options not excluded

	Density (D) for CMR/IMR
	3

	Number of samples (M) for CMR/IMR
	1, 3

	Number of PRBs for CMR/IMR
	48

	Propagation condition
	AWGN



L1-SINR accuracy evaluation simulation assumption for CSI-RS-based CMR + ZP-IMR:
	Parameters
	Values

	SCS
	15kHz (FR1), 30kHz (FR1), 120kHz (FR2) 

	Channel measurement resource (CMR)
	CSI-RS

	Interference measurement resource (IMR) configuration
	CSI-RS

	Periodicity
	CMR Periodicity = IMR Periodicity

	Ideal SINR
	-3dB

	Side condition (SNR) on CMR
	-3dB

	Side condition (SNR) on IMR
	N/A (only AWGN noise)

	Density (D) for CMR/IMR
	3

	Number of samples (M) for CMR/IMR
	1, 3

	Number of PRBs for CMR/IMR
	48

	Propagation condition
	AWGN
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