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1	Introduction
In RAN4#96-e, interested companies provided the simulation results of L1-SINR measurement accuracy, but the discussion was postponed [1]. 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 where we show the 5%-ile and 95%-ile of L1-SINR measurements with the target SINR of -3dB. MAX-DIFF is given by max(abs(5%-ile – ideal SINR), (95%-ile – ideal SINR)), where the ideal SINR is -3dB. The detailed simulation parameters are shown in Appendix. Table 1 compares the measurement accuracy with different number of CMR/IMR samples. According to the core requirements, the number of samples for CMR and IMR are same and it is M=1 or 3 according to the configuration such as resource periodicity (periodic/aperiodic/semi-persistent) and/or measurement restriction configuration. 
It is observed from the simulation results, measurement accuracy with M=1 is worse (Larger MAX-DIFF) than that with M=3. Considering the minimum requirements, we propose to derive L1-SINR measurement accuracy requirements based on M=1. 
Proposal 1: Derive L1-SINR measurement accuracy requirements based on the simulation results with M=1.
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	SCS=15kHz
	SCS=30kHz
	SCS=120kHz

	CMR
	IMR
	Samples (M)
	5% (dB)
	95% (dB)
	MAX-DIFF (dB)
	5% (dB)
	95% (dB)
	MAX-DIFF (dB)
	5% (dB)
	95% (dB)
	MAX-DIFF (dB)

	CSI-RS
	N/A
	1
	-4.9
	-2.0
	1.9
	-4.5
	-1.6
	1.5
	-4.5
	-1.8
	1.5

	
	
	3
	-4.1
	-2.6
	1.1
	-3.8
	-2.3
	0.8
	-3.8
	-2.3
	0.8

	SSB
	NZP-IMR
	1
	-5.1
	-1.9
	2.1
	-4.7
	-1.7
	1.7
	-4.7
	-1.7
	1.7

	
	
	3
	-4.2
	-2.5
	1.2
	-3.9
	-2.2
	0.9
	-3.9
	-2.2
	0.9

	SSB
	ZP-IMR
	1
	-5.0
	-2.0
	2.0
	-4.7
	-1.7
	1.7
	-4.6
	-1.8
	1.6

	
	
	3
	-4.2
	-2.5
	1.2
	-3.9
	-2.2
	0.9
	-4.0
	-2.2
	1.0

	CSI-RS
	NZP-IMR
	1
	-4.5
	-2.4
	1.5
	-4.1
	-2.1
	1.1
	-4.1
	-2.1
	1.1

	
	
	3
	-3.9
	-2.8
	0.9
	-3.6
	-2.5
	0.6
	-3.7
	-2.6
	0.7

	CSI-RS
	ZP-IMR
	1
	-4.8
	-2.0
	1.8
	-4.5
	-1.8
	1.5
	-4.5
	-1.8
	1.5

	
	
	3
	-4.1
	-2.6
	1.1
	-3.8
	-2.3
	0.8
	-3.8
	-2.3
	0.8




2.1	Accuracy requirements
The existing L1-RSRP measurement accuracy requirements are set based on the following assumption [2].
	FR1 Relative accuracy requirements 
· Considering fading condition (+1.0dB) and reporting step size of 1dB for absolute reporting and 2dB for differential reporting
	
	Normal condition
	Extreme condition

	SSB based relative L1-RSRP
	[+/-3.0] dB
	[+/-4.0] dB

	CSI-RS based relative L1-RSRP
	[+/-3.0] dB
	[+/-4.0] dB



FR1 Absolute accuracy requirements
· Normal condition with Io=-70dBm/BW is derived by adding 1.0dB (fading) + 2.5dB (RF margin) to the average of alignment results (1.5dB). => 1.5+2.5+1.0 = [+/-5.0]dB
· Extreme condition with Io=-70dBm/BW is derived by adding 4.5dB to the absolute L1-RSRP accuracy in normal condition. 
· Normal condition with Io=-50dBm/BW is derived by adding 3.5dB to the absolute L1-RSRP accuracy in normal condition with Io=-70dBm/BW.
· Extreme condition with Io=-50dBm/BW is derived by adding 2dB to the absolute L1-RSRP accuracy in extreme condition with Io=-70dBm/BW.

FR2 Relative accuracy requirements 
· Considering fading condition (+1.0dB), RF margin for FR2 (+4.0dB)
	
	Normal condition
	Extreme condition

	SSB based relative L1-RSRP
	[+/-6.5] dB
	[+/-9.5] dB

	CSI-RS based relative L1-RSRP
	[+/-6.5] dB
	[+/-9.5] dB



FR2 Absolute accuracy requirements
· Normal condition with Io=-70dBm/BW is same as the relative accuracy of normal condition because FR2 cannot compensate the RF impairments, i.e., [+/-6.5]dB
· Extreme condition with Io=-70dBm/BW is derived by adding 3dB to the absolute L1-RSRP accuracy in normal condition. 
· Normal condition with Io=-50dBm/BW is derived by adding 2dB to the absolute L1-RSRP accuracy in normal condition with Io=-70dBm/BW.
· Extreme condition with Io=-50dBm/BW is derived by adding 2dB to the absolute L1-RSRP accuracy in extreme condition with Io=-70dBm/BW.



From the UE measurement functionality point of view, we don’t see any difference between L1-SINR and L1-RSRP measurements. We therefore propose to reuse the same methodology as L1-RSRP to derive L1-SINR measurement accuracy requirements. 
Proposal 2: After taking an average of companies simulation results, adopt the same methodology as L1-RSRP measurement accuracy to derive L1-SINR measurement accuracy requirements. 
3	Summary
Proposal 1: Derive L1-SINR measurement accuracy requirements based on the simulation results with M=1.
Proposal 2: After taking an average of companies simulation results, adopt the same methodology as L1-RSRP measurement accuracy to derive L1-SINR measurement accuracy requirements. 
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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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