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1	Introduction
The Rel-16 MIMO enhancement work item was approved in RAN#80 with a list of enhancement areas including L1-SINR measurement and reporting. Back to very early discussion of Rel-16 eMIMO, RAN1 has concluded that L1-SINR is confirmed to be supported while L1-RSRQ is excluded to be measured and reported. 
From last RAN4 meeting (RAN4#93 at Reno), it is agree that the following scenarios should be considered in RRM core requirement definition (captured in Chairman Notes), i.e.,
	<Agreement from RAN4#93 RRM Session>
Issue-2(a): Scenarios down-selection for L1-SINR measurement, with below scenarios listed as reference from WF (R4-1912742):
	Agreement from RRM Session (Wednesday)
Scenarios for RRM Core requirements definition
Scenario 1: L1-SINR measured on CMR only (when dedicated IMR is not configured)
· Scenario 1A: CSI-RS based CMR (only with density 3 Res/RB)
Scenario 2: L1-SINR measured on CMR+IMR (when dedicated IMR is configured)
· Scenario 2A: SSB based CMR + ZP-IMR
· Scenario 2B: CSI-RS based CMR + ZP-IMR
· Scenario 2C: SSB based CMR + NZP-IMR (only with density 3 Res/RB)
· Scenario 2D: CSI-RS based CMR + NZP-IMR (only with density 3 Res/RB)





Furthermore, the following simulation assumptions are agreed for L1-SINR accuracy evaluation [1], i.e., 
	<Agreement from Way Forward R4-1915850 [1]>

3.1.5 Assumptions for L1-SINR accuracy evaluation 
· 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, 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





In this discussion paper, we would like to provide our simulation results for L1-SINR measurement accuracy and the analysis accordingly.

2 Simulation Results
According to the simulation assumption in the above section, since only AWGN channel propagation condition is to be evaluated, the simulation results are very similar for different SCS configurations (or different FRs), so we only provide the results with one SCS configuration (i.e. 30 kHz).
The L1-SINR measurement accuracy results are summarized in below Table for 5 scenarios (1A/2A/2B/2C/2D) which are described in the simulation assumption in the above section.



Table 1: L1-SINR measurement accuracy results (AWGN, 48 PRB)
	Scenario
	Samples
	5%
	50%
	95%
	max(5%,95%)

	1A:
CSI-RS CMR
	1
	-1.34
	0.10
	1.30
	1.34

	
	3
	-0.70
	0.08
	0.80
	0.80

	
	5
	-0.53
	0.06
	0.64
	0.64

	2C:
SSB CMR +
NZP-IMR
	1
	-0.82
	0.02
	0.79
	0.80

	
	3
	-0.48
	0.01
	0.46
	0.48

	
	5
	-0.36
	0.01
	0.36
	0.36

	2A:
SSB CMR +
ZP-IMR
	1
	-1.26
	0.05
	1.13
	1.26

	
	3
	-0.72
	0.03
	0.67
	0.72

	
	5
	-0.55
	0.02
	0.53
	0.55

	2D:
CSI-RS CMR +
NZP-IMR
	1
	-0.78
	0.02
	0.78
	0.78

	
	3
	-0.45
	0.01
	0.46
	0.46

	
	5
	-0.32
	0.01
	0.37
	0.37

	2B:
CSI-RS CMR +
ZP-IMR
	1
	-1.18
	0.05
	1.09
	1.18

	
	3
	-0.67
	0.03
	0.67
	0.67

	
	5
	-0.47
	0.02
	0.52
	0.52



3 Analysis
Compared between NZP-IMR and ZP-IMR scenarios, since the side condition (SNR) on CMR/IMR for NZP-IMR scenarios (0 dB) is higher than for ZP-IMR scenarios (-3 dB), the L1-SINR of NZP-IMR scenarios is more accurate than ZP-IMR scenarios, although the ideal SINR is -3 dB for both NZP and ZP scenarios.
Observation 1: L1-SINR measurement in NZP-IMR scenarios (0 dB CMR/IMR side condition) is more accurate than ZP-IMR scenarios (-3 dB CMR side condition).
However, from performance test perspective, the above side conditions are feasible to achieve the ideal SINR as -3dB for both NZP and ZP scenarios. 
Proposal 1: The side conditions are confirmed to achieve the ideal SINR as -3dB for both NZP and ZP scenarios, i.e., 
  - For NZP-IMR: 	Side condition (SNR) on CMR and IMR are both 0dB
  - For ZP-IMR: 	Side condition (SNR) on CMR are -3dB
From all above results, within the -3 dB side condition in ZP-IMR scenarios and 0 dB side condition in NZP-IMR scenarios, the L1-SINR accuracy in worst case is ±1.34 dB, even when using 1 measurement sample. And this L1-SINR accuracy is smaller than the legacy SS-SINR requirement ±3 dB which is defined in 38.133 section 10.1.12~15. 
Based on above-mentioned analysis, we propose to reuse the measurement period for L1-RSRP requirement, i.e., except the scenarios for single shot measurement (mentioned in our accompanying paper [2]), for other scenarios M=3 samples should be used. 
Proposal 2: It is proposed that the measurement period for L1-SINR as 
  - Single shot measurement (M=1): for single-shot scenarios (summarized in R4-2000285)
  - M=3: for other scenarios. 

4 Conclusion
In this paper, we provided our simulation results for L1-SINR measurement accuracy evaluation, with the following observations and proposals achieved:
Observation 1: L1-SINR measurement in NZP-IMR scenarios (0 dB CMR/IMR side condition) is more accurate than ZP-IMR scenarios (-3 dB CMR/IMR side condition).
Proposal 1: The side conditions are confirmed to achieve the ideal SINR as -3dB for both NZP and ZP scenarios, i.e., 
  - For NZP-IMR: 	Side condition (SNR) on CMR and IMR are both 0dB
  - For ZP-IMR: 	Side condition (SNR) on CMR are -3dB
Proposal 2: It is proposed that the measurement period for L1-SINR as 
  - Single shot measurement (M=1): for single-shot scenarios (summarized in R4-2000285)
  - M=3: for other scenarios. 
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