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Introduction
RAN4 agreed to simulation assumptions for evaluating the accuracy of L1-SINR during a previous meeting [1]. We present the simulation results in this contribution and propose L1-SINR accuracy values.
L1-SINR Simulation Results
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Figure 1: CDF of estimated SINR for SCS = 15 kHz



[image: ]
Figure 2: CDF of estimated SINR for SCS = 30 kHz
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Figure 3: CDF of estimated SINR for SCS = 30 kHz

Observation 1: Table 1 summarizes the statistics of L1-SINR simulation results in different scenarios. *
* Note that, the results of CMR only scenarios have been updated slightly based on our recent simulations that were not reflected in figure 1, 2 and 3.
Table 1: Statistics of L1-SINR simulation results in different scenarios
	SCS
	# samples
	Mean [dB]
	CMR only
	SSB/NZP IMR
	SSB/ZP IMR
	CSI-RS/NZP IMR
	CSI-RS/ZP IMR

	
	
	CMR only
	SSB/
NZP
	SSB/
ZP
	CSI-RS/
NZP
	CSI-RS/
ZP
	5-perc.
	95-perc.
	5-perc.
	95-perc.
	5-perc.
	95-perc.
	5-perc.
	95-perc.
	5-perc.
	95-perc.

	15
	1
	-2.12
	-3.3
	-3.35
	-2.9
	-3
	-3.72
	-0.23
	-4.1
	-2.6
	-4.34
	-2.45
	-3.62
	-2.19
	-3.87
	-2.17

	
	3
	-2.04
	-3.31
	-3.35
	-2.9
	-3
	-3
	-0.88
	-3.77
	-2.83
	-3.95
	-2.79
	-3.31
	-2.47
	-3.48
	-2.53

	
	5
	-2.03
	-3.31
	-3.36
	-2.91
	-3.01
	-2.84
	-1.05
	-3.64
	-3
	-3.79
	-2.97
	-3.24
	-2.6
	-3.37
	-2.66

	30
	1
	-2.17
	-2.76
	-3.17
	-2.82
	-3.18
	-3.72
	-0.34
	-3.77
	-1.89
	-4.15
	-2.29
	-3.48
	-2.15
	-4.01
	-2.36

	
	3
	-2.1
	-2.76
	-3.18
	-2.82
	-3.18
	-2.97
	-1.01
	-3.32
	-2.26
	-3.73
	-2.58
	-3.22
	-2.43
	-3.66
	-2.71

	
	5
	-2.1
	-2.76
	-3.18
	-2.83
	-3.19
	-2.8
	-1.17
	-3.18
	-2.38
	-3.65
	-2.76
	-3.12
	-2.51
	-3.55
	-2.83

	120
	1
	-2.14
	-2.89
	-3.48
	-2.55
	-3.23
	-3.74
	-0.31
	-3.94
	-1.91
	-5.03
	-2.16
	-3.22
	-1.84
	-4.17
	-2.41

	
	3
	-2.08
	-2.89
	-3.48
	-2.55
	-3.24
	-3.03
	-0.95
	-3.49
	-2.34
	-4.43
	-2.72
	-3.33
	-2.09
	-4.04
	-2.71

	
	5
	-2.09
	-2.9
	-3.48
	-2.55
	-3.24
	-2.91
	-1.21
	-3.37
	-2.45
	-4.15
	-2.84
	-3.08
	-2.18
	-3.79
	-2.82



Observation 2: Simulation results show +- 1.5 dB accuracy for all CMR + IMR scenarios and roughly +- 3 dB accuracy for CMR only scenarios.
Based on above results, we find the achievable accuracy for each scenario. We add 2 dB and 3.5 dB margins for FR1 and FR2 respectively. Thereafter, we convert the required accuracy into the nearest ceiling that is an integer multiple of 0.5 dB.
Note that, the L1-RSRP accuracy in FR1 and FR2 are +- 5 dB and +- 6.5 dB. The margin for FR2 is 1.5 dB higher than that of FR1. 
Observation 3: The implementation margin for L1-RSRP measurement accuracy in FR2 is 1.5 dB higher than that in FR1.
Proposal 1: RAN4 uses following table to define the estimation accuracy requirements of L1-SINR.
	
	FR1
	FR2

	CMR only
	+- 5 dB
	+- 6.5 dB

	CMR + IMR
	+- 3.5 dB
	+- 5 dB



Conclusion
Observation 1: Table 1 shows the statistics of L1-SINR simulation results in different scenarios.
Observation 2: Simulation results show +- 1.5 dB accuracy for all CMR + IMR scenarios and roughly +- 3 dB accuracy for CMR only scenarios.
Observation 3: The implementation margin for L1-RSRP measurement accuracy in FR2 is 1.5 dB higher than that in FR1.
Proposal 1: RAN4 uses following table to define the estimation accuracy requirements of L1-SINR.
	
	FR1
	FR2

	CMR only
	+- 5 dB
	+- 6.5 dB

	CMR + IMR
	+- 3.5 dB
	+- 5 dB



Reference
1. R4-1915850, “Way forward on NR eMIMO RRM”, 3GPP TSG RAN WG4 #93.

Appendix – Simulation Assumptions For L1-SINR Accuracy

	Agreements

· 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, 5

	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, 5

	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, 5

	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, 5

	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, 5

	Number of PRBs for CMR/IMR
	48

	Propagation condition
	AWGN
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Figure 1: CDF of estimated SINR for SCS = 15 kHz
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