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Introduction
During the last meeting [1], RAN4 made several agreements regarding L1-SINR:
	Agreements
Issue 1-1-1: Applicable condition(s) for one-shot L1-SINR measurement report for CMR only scenario:
Agreement: Applicable condition(s) for one-shot L1-SINR measurement report for CMR only scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for channel measurement, or 
· periodic or semi-persistent CSI-RS resource is configured for channel measurement and higher layer parameter timeRestrictionForChannelMeasurements is configured.
Issue 1-3-1: L1-SINR measurement side condition for Es/Iot for CMR+ZP-IMR 
Agreement: Es/Iot on CMR:
· Option 1: SSB or CSI-RS Es/Iot >= -3dB and <=25dB
CRs/TPs
	CR/TP number
	Decision

	R4-2000997
	Endorsed

	
	



· Applicable condition(s) for one-shot L1-SINR measurement report for CMR+IMR scenario:
· M=1 shall be applied if 
· aperiodic CSI-RS resource is configured for interference measurement (for SSB-based CMR or aperiodic CSI-RS based CMR), or 
· periodic or semi-persistent CSI-RS resource is configured for channel and/or interference measurement and higher layer parameter timeRestrictionForChannelMeasurements or timeRestrictionForInterferenceMeasurements is configured.

· Side condition for measurement accuracy:
· Following previous meeting’s simulation assumption, i.e., -3dB for ideal SINR
· For NZP-IMR: 	Side condition (SNR) on CMR and Side condition (INR) on IMR are both 0dB
· For ZP-IMR: 	Side condition (SNR) on CMR are -3dB. 
· Number of Samples for L1-SINR Measurement:
· M = [3] if single shot measurement is not applicable for CMR-only, SSB+NZP-IMR, SSB+ZP-IMR, CSI-RS+NZP-IMR and CSI-RS+ZP-IMR.
· NZP-IMR: QCL indication
· For L1-SINR reporting with CMR + NZP-IMR configured in one CSI report, L1-SINR measurement requirements apply only if the NZP-IMR is not configured in another CSI report whose CMR is not Type-D QCLed; otherwise, longer measurement requirement is expected.

· Measurement restriction between L1-SINR and L1-RSRP
· For CMR+IMR scenario, FFS when the measurement restrictions need to be applied between L1-SINR measurement and L1-RSRP measurements.




Apart from these, RAN1 also kept several other issues as FFS. We discuss those issues within the contribution.
RAN4 also agreed to simulation assumptions for evaluating the accuracy of L1-SINR during a previous meeting [3]. The simulation assumptions are shown in the appendix section. We also discuss the simulation results of L1-SINR and propose L1-SINR measurement accuracy.  
Sharing Factor and Beam Sweeping Factor in L1-SINR evaluation period

	Agreement:
· Measurement period for SSB-based CMR+IMR scenario:
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR channel measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity  


Table y: Measurement period TL1-SINR_Measurement_Period_SSB_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_SSB_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TSSB)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TSSB))

	DRX cycle > 320ms
	ceil(1.5*M*P*N)*TDRX

	Note 1:	TSSB = ssb-periodicityServingCell is the periodicity of the SSB-Index configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity 


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of IMR. 
· Measurement period for CSI-RS-based CMR+IMR scenario:
· By following L1-RSRP measurement requirement and restricting CMR and IMR’s 1-to-1 mapping, measurement period requirements for FR1 and FR2 shall be defined as:
Table x: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


Table y: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR (ms) 

	non-DRX
	max(TReport, ceil(M*P*N)*TCSI-RS)

	DRX cycle ≤ 320ms
	max(TReport, ceil(1.5*M*P*N)*max(TDRX,TCSI-RS))

	DRX cycle > 320ms
	ceil(M*P*N)*TDRX

	Note 1:	TCSI-RS is the periodicity of CSI-RS configured for L1-SINR measurement. TDRX is the DRX cycle length. TReport is configured periodicity for reporting.
Note 2:	the requirements are applicable provided that the CSI-RS resource configured for L1-SINR measurement is transmitted with Density = 3.
Note 3:   The requirements are applicable provided that the CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


· FFS how to define the value of P, and whether or not a single P value for both CMR and IMR.
· FFS the scaling factor N under different conditions of “repetition” field of CMR and IMR. 




In Rel-15, for FR1, sharing factor P for L1-RSRP evaluation got scaled when measurement gaps configured for intra-frequency, inter-frequency and inter-RAT measurement, overlapped with some but not all locations of the SSB or CSI-RS that got configured for L1-RSRP measurement.
We can scale sharing factor similarly for FR1 L1-SINR measurement.
Observation 1: In Rel-15, For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
Proposal 1: Sharing factor P for FR1 L1-RSRP evaluation period should be decided in the following way,
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CMR but not overlapping with any occasion of the IMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the IMR but not overlapping with any occasion of the CMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of both CMR and IMR;
·  and

· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CMR and IMR.

In rel-15, N = 8 and N = 1 were assumed for SSB based L1-RSRP evaluation and CSI-RS based L1-RSRP evaluation with repetition = OFF. N = ceil(maxNumberRxBeam / Nres_per_set) was assumed for CSI-RS based L1-RSRP evaluation repetition = ON. We can define the beam sweeping factor N for L1-SINR accordingly.
Observation 2: 
· In rel-15, N = 8 and N = 1 were assumed for SSB based L1-RSRP evaluation and CSI-RS based L1-RSRP evaluation with repetition = OFF. 
· N = ceil(maxNumberRxBeam / Nres_per_set) was assumed for CSI-RS based L1-RSRP evaluation repetition = ON.
Proposal 2: Beam sweeping factor N for FR2 L1-RSRP evaluation period is decided in the following way:
· N = 8 in following scenarios:
· SSB based CMR + ZP-IMR
· SSB based CMR + NZP-IMR

· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = OFF.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR

· N=ceil(maxNumberRxBeam / Nres_per_set) in following scenarios, if one/both of CSI-RS resources get configured with repetition = ON and are P/SP resources where Nres_per_set  is the # of CSI-RS resources per resource set
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = ON and are aperiodic resources.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· for both CMR and NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· No requirement is defined if number of CSI-RS resources in the resource set is smaller than maxNumberRxbeam

Measurement Restriction and Scheduling Availability

	· NZP-IMR: “repetition = on”: 
· For CSI-RS configured as NZP-IMR in FR2, whether “repetition = on” is configurable: 
· Option-1: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· The configuration of “repetition = on/off” is present only if its CSI-RS resource set is used for the other purpose than this L1-SINR measurement report;
· RX beam for NZP-IMR for L1-SINR measurement shall always follow CMR, i.e., same RX filter shall be used. 
· Option-2: NZP-IMR can be configured with “repetition = off” or “repetition = on”:
· CMR and NZP-IMR should be configured with the same repetition pattern.
· CMR and NZP-IMR should not overlap in time domain if they are configured with “repetition = on”.
· Option-3: Depending on scenarios (i.e., configuration restriction): 
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 
· ZP-IMR: “repetition = on”: 
· For CSI-RS configured as ZP-IMR in FR2, whether “repetition = on” is configurable:
· Option-1: “Repetition” field should not be present for ZP-IMR’s CSI-RS resource set configuration.
· Option-2: ZP-IMR CSI-RS shall only be configured with “repetition = off” in FR2.  



We evaluate different proposals under option 3 of the previous meeting. We agree with most of these proposals. But, CSI-RS based CMR and NZP-IMR should not be configured with different repetition patterns. UE should use the same set of RX beams to measure these two different CSI-RS resources. Hence, NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is error configuration.
Observation 3: CSI-RS based CMR and NZP-IMR should not be configured with different repetition patterns. UE should use the same set of RX beams to measure these two different CSI-RS resources.
Proposal 3 (proposed change from last meeting’s WF is shown in red color): 
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct error configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 



Side conditions for CMR + NZP-IMR

	· Es/Iot on CMR and NZP-IMR:
· Option-1: Es/Iot >= -3dB and <=25dB
· Option-2: Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should also lie between -3 dB and 25 dB. 



Observation 4: The simulation results for CMR + NZP-IMR based L1-SINR were generated based on Es/Iot >=0dB and <=25dB. This should be used in defining side conditions for CMR + NZP-IMR.
Observation 5: If the resultant ideal L1-SINR is less than -3 dB, the corresponding combination of CMR  and NZP-IMR will not be useful for beam management. 
Proposal 4: Es/Iot on CMR and NZP-IMR:
· Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.
L1-SINR Simulation Results

We show the simulation results in the next two pages.
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Figure 1: CDF of estimated SINR for SCS = 15 kHz
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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 6: Table 1 shows the statistics of L1-SINR simulation results in different scenarios.
Note that, the results of CMR only scenarios have been updated a bit 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 7: 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 8: The implementation margin for L1-RSRP measurement accuracy in FR2 is 1.5 dB higher than that in FR1.
Proposal 5: 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: In Rel-15, For FR1,
-	P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the SSB; and
-	P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the SSB.
Observation 2: 
· In rel-15, N = 8 and N = 1 were assumed for SSB based L1-RSRP evaluation and CSI-RS based L1-RSRP evaluation with repetition = OFF. 
· N = ceil(maxNumberRxBeam / Nres_per_set) was assumed for CSI-RS based L1-RSRP evaluation repetition = ON.
Observation 3: CSI-RS based CMR and NZP-IMR should not be configured with different repetition patterns. UE should use the same set of RX beams to measure these two different CSI-RS resources.
Observation 4: The simulation results for CMR + NZP-IMR based L1-SINR were generated based on Es/Iot >=0dB and <=25dB. This should be used in defining side conditions for CMR + NZP-IMR.
Observation 5: If the resultant ideal L1-SINR is less than -3 dB, the corresponding combination of CMR  and NZP-IMR will not be useful for beam management. 
Observation 6: Table 1 shows the statistics of L1-SINR simulation results in different scenarios.
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 7: Simulation results show +- 1.5 dB accuracy for all CMR + IMR scenarios and roughly +- 3 dB accuracy for CMR only scenarios.
Observation 8: The implementation margin for L1-RSRP measurement accuracy in FR2 is 1.5 dB higher than that in FR1.

Proposal 1: Sharing factor P for FR1 L1-RSRP evaluation period should be decided in the following way,
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the CMR but not overlapping with any occasion of the IMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of the IMR but not overlapping with any occasion of the CMR;
· P=, when in the monitored cell there are measurement gaps configured for intra-frequency, inter-frequency or inter-RAT measurements, which are overlapping with some but not all occasions of oth CMR and IMR;
·  and

· P=1 when in the monitored cell there are no measurement gaps overlapping with any occasion of the CMR and IMR.


Proposal 2: Beam sweeping factor N for FR2 L1-RSRP evaluation period is decided in the following way:
· N = 8 in following scenarios:
· SSB based CMR + ZP-IMR
· SSB based CMR + NZP-IMR

· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = OFF.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR

· N=ceil(maxNumberRxBeam / Nres_per_set) in following scenarios, if one/both of CSI-RS resources get configured with repetition = ON and are P/SP resources where Nres_per_set  is the # of CSI-RS resources per resource set
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· N = 1 in following scenarios, if both CSI-RS resources get configured with repetition = ON and are aperiodic resources.
· CSI-RS based CMR + ZP-IMR
· CSI-RS based CMR + NZP-IMR
· for both CMR and NZP-IMR
· Requirements are only defined when number of CSI-RS resources per resource set is same for both CMR and NZP-IMR
· No requirement is defined if number of CSI-RS resources in the resource set is smaller than maxNumberRxbeam

Proposal 3 (proposed change from last meeting’s WF is shown in red color): 
· SSB based CMR and NZP-IMR with “repetition = ON” is error configuration;
· SSB based CMR and NZP-IMR with “repetition = OFF” is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = ON”  is correct configuration;
· NZP CSI-RS based CMR with “repetition = ON” and NZP-IMR with “repetition = OFF” is correct error configuration;
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = ON” is error configuration; 
· NZP CSI-RS based CMR with “repetition = OFF” and NZP-IMR with “repetition = OFF” is correct configuration. 




Proposal 4: Es/Iot on CMR and NZP-IMR:
· Es/Iot >=0dB and <=25dB, and the resultant L1-SINR should be greater than -3 dB.

Proposal 5: 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
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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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