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1 	Introduction
In last meeting, the discussion of RRM core part for eMIMO has been closed and the RRM performance part will be discussed in this meeting. Thus, our view on accuracy requirement for L1-SINR is provided in this paper.
2 Discussion
In the RAN4 #93 meeting, L1-SINR simulation assumption is provided and companies can discuss the L1-SINR accuracy requirement based on the simulation assumption. To be clear, our view on the L1-SINR accuracy requirement is summarized in Section 4 (Appendix) in this paper.
2.1 CMR only scenario
For CMR only scenario, in order to calculate L1-SINR measurement, the signal power and noise power are estimated based on the same resources. Thus, the L1-SINR measurement will become less accurate, compared to the cases with IMR configured, when either signal power or noise power is too low.
[bookmark: _Ref53660543][bookmark: _Ref53660892]Observation 1: For CMR only scenario, the L1-SINR measurement will become less inaccurate if either signal power is low (i.e. high SNR) or noise power is low (i.e. low SNR).

Based on Observation 1, RAN4 need to consider the worst case for the L1-SINR accuracy requirement among low and high SNR side condition. Thus, according to RAN4 agreement in RAN4 #92bis and #93 meeting shown as follows, RAN4 need to consider the L1-SINR accuracy requirement with side condition on Es/Iot = 25 dB and Es/Iot = -3 dB for CMR only scenario.

RAN4 # 92 bis meeting
	Side condition for L1-SINR measurement
· CMR only scenarios: reuse side condition for L1-RSRP measurement



RAN4 #93 meeting
	Agreement
Side condition for CMR only scenario
In addition to lower bound, the accuracy requirements for L1-SINR in CMR only scenarios is applicable for CSI-RS Es/Iot <= 25 dB as upper bound (Same note 3 applied as L1-RSRP: “NOTE 3: The requirements apply for SSB Ês/Iot ≤ 25 dB”).



[bookmark: _Ref53660897]
Proposal 1: For CMR only scenario, RAN4 need to evaluate L1-SINR accuracy requirement with side condition on Es/Iot = 25 dB, in addition to Es/Iot = -3 dB.

The simulation assumption is provided as below for reference:

	· 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






The corresponding simulation result is provided in Table 1 (at SNR of -3dB) and Table 2 (at SNR of -25dB)

[bookmark: _Ref53660351]Table 1. CSI-RS based CMR L1-SINR absolute accuracy (dB) @ SNR=-3dB, 1, 3, 5 sample(s)
	SCS
	# of samples
	5%-ile
	50%-ile
	95%-ile

	15 kHz
	1
	-1.01
	0.70
	2.24

	
	3
	-0.19
	0.75
	1.67

	
	5
	0.04
	0.74
	1.53

	30 kHz
	1
	-1.15
	0.60
	2.22

	
	3
	-0.30
	0.67
	1.65

	
	5
	-0.05
	0.66
	1.46

	120 kHz
	1
	-0.89
	0.72
	2.27

	
	3
	-0.13
	0.79
	1.71

	
	5
	0.09
	0.80
	1.50


[bookmark: _Ref53660352]
Table 2. CSI-RS based CMR L1-SINR absolute accuracy (dB) @ SNR=25dB, 1, 3, 5 sample(s)
	SCS
	# of samples
	5%-ile
	50%-ile
	95%-ile

	15 kHz
	1
	-1.35
	-0.25
	1.11

	
	3
	-0.82
	-0.20
	0.59

	
	5
	-0.69
	-0.18
	0.38

	30 kHz
	1
	-1.23
	-0.27
	1.03

	
	3
	-0.83
	-0.18
	0.59

	
	5
	-0.64
	-0.17
	0.38

	120 kHz
	1
	-0.94
	0.20
	1.49

	
	3
	-0.43
	0.25
	1.16

	
	5
	-0.31
	0.28
	0.97



From Table 1 and Table 2, for 1 sample SSB measurement at SNR of -3dB, the measurement accuracy about 3 dB can be achieved. Considering implementation margin, accuracy of 4.5 dB is proposed in FR1. In FR2, no extra margin is assumed, by following the same logic in R15 SS-SINR accuracy measurement.  
[bookmark: _Ref53660901]Proposal 2: For CMR only scenario L1- SINR for reporting, the absolute measurement accuracy is +/- 4.5 dB for FR1; +/- 4.5 dB for FR2 with side condition on CMR=-3dB.

2.2 SSB based CMR + NZP-IMR scenario
For SSB based CMR + NZP-IMR scenario, the simulation assumption is provided as below for reference:

	· 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







[bookmark: _Ref53660588]The corresponding simulation result is provided in Table 3.

Table 3. SSB based CMR + NZP IMR L1-SINR absolute accuracy (dB), CMR and IMR at SNR of 0dB with 1, 3, 5 sample(s)
	SCS
	# of samples
	5%-ile
	50%-ile
	95%-ile

	15 kHz
	1
	-1.15
	0.03
	1.15

	
	3
	-0.64
	0.03
	0.66

	
	5
	-0.49
	0.01
	0.54

	30 kHz
	1
	-1.11
	0.03
	1.19

	
	3
	-0.63
	0.03
	0.65

	
	5
	-0.47
	0.05
	0.53

	120 kHz
	1
	-1.15
	0.01
	1.13

	
	3
	-0.63
	0.02
	0.63

	
	5
	-0.48
	0.00
	0.52



From The corresponding simulation result is provided in Table 3.

Table 3, for 1 sample SSB based CMR + NZP IMR measurement at SNR of -3 dB, the measurement accuracy about 2 dB can be achieved. Considering implementation margin, accuracy of 4 dB is proposed in FR1. In FR2, no extra margin is assumed, by following the same logic in R15 SS-SINR accuracy measurement.  
[bookmark: _Ref53660906]Proposal 3: For SSB based CMR + NZP IMR L1-SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.

2.3 SSB based CMR + ZP-IMR scenario
For SSB based CMR + ZP-IMR scenario, the simulation assumption is provided as below for reference: 

	· 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






The corresponding simulation result is provided in Table 4.

[bookmark: _Ref53660607]Table 4. SSB based CMR and ZP-IMR L1-SINR absolute accuracy (dB) @ SNR=-3 dB, 1, 3, 5 sample(s)
	SCS
	# of samples
	5%-tile
	50%-tile
	95%-tile

	15 kHz
	1
	-1.00
	0.40
	1.69

	
	3
	-0.40
	0.38
	1.14

	
	5
	-0.22
	0.41
	0.99

	30 kHz
	1
	-0.97
	0.39
	1.69

	
	3
	-0.40
	0.42
	1.18

	
	5
	-0.14
	0.41
	0.98

	120 kHz
	1
	-1.02
	0.40
	1.65

	
	3
	-0.43
	0.39
	1.13

	
	5
	-0.22
	0.39
	0.99


From Table 4, for 1 sample SSB based CMR + ZP-IMR measurement at SNR of -3dB, the measurement accuracy about 2 dB can be achieved. Considering implementation margin, accuracy of 4dB is proposed in FR1. In FR2, no extra margin is assumed, by following the same logic in R15 SS-SINR accuracy measurement.  
[bookmark: _Ref53660910]Proposal 4: For SSB based CMR + ZP-IMR L1-SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.

2.4 CSI-RS-based CMR + NZP-IMR scenario
For CSI-RS based CMR + NZP-IMR scenario, the simulation assumption is provided as below for reference: 

	· 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






The corresponding simulation result is provided in Table 5.

[bookmark: _Ref53660624]Table 5. CSI-RS based CMR + NZP-IMR L1-SINR absolute accuracy (dB) @ SNR=0 dB, 1, 3, 5 sample(s) 
	SCS
	# of samples
	5%-ile
	50%-ile
	95%-ile

	15 kHz
	1
	-0.77
	0.21
	1.03

	
	3
	-0.33
	0.23
	0.75

	
	5
	-0.19
	0.22
	0.66

	30 kHz
	1
	-0.71
	0.15
	1.04

	
	3
	-0.35
	0.16
	0.71

	
	5
	-0.21
	0.17
	0.61

	120 kHz
	1
	-0.65
	0.23
	1.06

	
	3
	-0.24
	0.25
	0.74

	
	5
	-0.14
	0.25
	0.61



From Table 5, for 1 sample CSI-RS based CMR + NZP IMR measurement at SNR of -3 dB, the measurement accuracy about 2 dB can be achieved. Considering implementation margin, accuracy of 4 dB is proposed in FR1. In FR2, no extra margin is assumed, by following the same logic in R15 SS-SINR accuracy measurement.  
[bookmark: _Ref53660914]Proposal 5: For CSI-RS based CMR + NZP IMR L1- SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.

2.5 CSI-RS-based CMR + ZP-IMR scenario
For CSI-RS based CMR + ZP-IMR scenario, the simulation assumption is provided as below for reference: 
	· 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






[bookmark: _Ref53660644]
The corresponding simulation result is provided in Table 6.  
 
Table 6. CSI-RS based CMR + ZP-IMR L1-SINR absolute accuracy (dB) @ SNR=-3 dB, 1, 3, 5 sample(s)
	SCS
	# of samples
	5%-ile
	50%-ile
	95%-ile

	15 kHz
	1
	-0.94
	0.51
	1.63

	
	3
	-0.24
	0.51
	1.15

	
	5
	-0.04
	0.52
	1.00

	30 kHz
	1
	-1.00
	0.49
	1.66

	
	3
	-0.30
	0.49
	1.11

	
	5
	-0.12
	0.50
	0.99

	120 kHz
	1
	-0.88
	0.41
	1.62

	
	3
	-0.31
	0.42
	1.16

	
	5
	-0.14
	0.42
	0.96



From 
The corresponding simulation result is provided in Table 6.  
 
Table 6, for 1 sample CSI-RS based CMR and ZP-IMR measurement at SNR of -3dB, the measurement accuracy about 2 dB can be achieved. Considering implementation margin, accuracy of 4 dB is proposed in FR1. In FR2, no extra margin is assumed, by following the same logic in R15 SS-SINR accuracy measurement.   
[bookmark: _Ref53660918]Proposal 6: For CSI-RS based CMR + ZP-IMR L1- SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.

According to the discussion above, our view on L1-SINR measurement accuracy requirement is summarized in Table 7. 
Table 7. Proposed L1- SINR accuracy requirement
	scenario
	Side condition on CMR (dB)
	Side condition on IMR (dB)
	Accuracy requirement for FR1 and FR2 (dB)

	CMR only
	-3
	N.A.
	 4.5

	SSB-based CMR + NZP-IMR
	0
	0
	 4

	SSB-based CMR + ZP-IMR
	-3
	-3
	

	NZP CSI-RS based CMR + NZP-IMR
	0
	0
	

	NZP CSI-RS based CMR + ZP-IMR
	-3
	-3
	



· In CMR only case, the absolute L1-SINR measurement accuracy is  4.5dB for FR1 and FR2.
· In other cases, i.e., CMR + IMR case, the absolute L1-SINR measurement accuracy is  4 dB for FR1 and FR2.
3 Summary
In this paper, the discussion of L1-SINR measurement is provided. We have the following proposal:
Observation 1: For CMR only scenario, the L1-SINR measurement will become less inaccurate if either signal power is low (i.e. high SNR) or noise power is low (i.e. low SNR).

Proposal 1: For CMR only scenario, RAN4 need to evaluate L1-SINR accuracy requirement with side condition on Es/Iot = 25 dB, in addition to Es/Iot = -3 dB.
Proposal 2: For CMR only scenario L1- SINR for reporting, the absolute measurement accuracy is +/- 4.5 dB for FR1; +/- 4.5 dB for FR2 with side condition on CMR=-3dB.
Proposal 3: For SSB based CMR + NZP IMR L1-SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.
Proposal 4: For SSB based CMR + ZP-IMR L1-SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.
Proposal 5: For CSI-RS based CMR + NZP IMR L1- SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.
Proposal 6: For CSI-RS based CMR + ZP-IMR L1- SINR for reporting, the absolute measurement accuracy is +/- 4 dB for FR1; +/- 4 dB for FR2 with side condition on CMR=-3dB and IMR=-3dB.
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