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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. 
During last RAN4 meeting (RAN4#93 at Reno), the following agreement is achieved for L1-SINR measurement and reporting related RRM requirement R4-1915850 [6]:
	<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)



Issue-2(b): RRM requirement structure (separate requirement subsection for different scenarios): 
	Agreement from RRM Session (Wednesday)
RRM Core requirement structure
· Separate requirement for CSI-RS-based and SSB-based L1-SINR 
· Separate requirement for CMR-only and CMR+IMR
· Same requirement for ZP-IMR and NZP-IMR
Define L1-SINR requirement based on following three generalized scenarios: 
· L1-SINR reporting with CSI-RS based CMR and no dedicated IMR configured
· L1-SINR reporting with SSB based CMR and dedicated IMR configured
· L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured



Issue-3(b): Measurement period: For L1-SINR measurement report for CMR only scenario
	Agreement from RRM Session (Wednesday)
Measurement period: For L1-SINR measurement report for CMR only scenario
· follow below two tables, similar to L1-RSRP
	· Table x: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR1
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (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.


· Table y: Measurement period TL1-SINR_Measurement_Period_CSI-RS_CMR_Only for FR2
	Configuration
	TL1-SINR_Measurement_Period_CSI-RS_CMR_Only (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.


· Where the variable M, P, N are the same as Section 9.5.4.2 for L1-RSRP reporting. 






Issue-4: Measurement restriction/scheduling availability
	Agreement from RRM Session (Wednesday)
· For CSI-RS configured as CMR: 
· In FR2 it is that possible to configure CSI-RS with “repetition = on”
· Measurement restriction is applied if this CSI-RS with “repetition = on” is in the same OFDM symbol as another CSI-RS for RLM, BFD, CBD, L1-RSRP or L1-SINR measurement. 



Issue-5: Side condition
	Agreement from RRM Session (Wednesday)
· 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”).




<Way Forward for L1-SINR Measurement from R4-1915850 [6]> 
3.1  L1-SINR Measurement
3.1.1 Measurement period for L1-SINR measurement: 
· Applicable condition for one-shot L1-SINR measurement report without averaging (for both CMR only and CMR+IMR)
· Option-1: L1-SINR is configured with aperiodic CSI-RS and/or measurement restriction (timeRestrictionForChannelMeasurement or timeRestrictionForInterferenceMeasurements if applicable).
· Other options are not excluded.
· For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· CMR+IMR scenario (SSB-based CMR + IMR, and CSI-RS-based CMR+IMR): 
· In RAN4 requirement, only CMR periodicity = IMR periodicity is assumed;
· Measurement period: For L1-SINR measurement report with averaging over multiple shot for CMR+IMR scenario
· only using CMR periodicity to define measurement period
3.1.2 Measurement restriction/scheduling availability
· CSI-RS configured as NZP-IMR: 
· For CSI-RS configured as NZP-IMR in FR2, FFS whether or not CSI-RS with “repetition = on” can be configured, i.e., beam refinement based on NZP-IMR. 
· Option-1: NZP-IMR only with “repetition = off”. 
· Option-2: NZP-IMR can be configured with “repetition = off” or “repetition = on”. 
· CSI-RS configured as ZP-IMR: 
· For CSI-RS configured as ZP-IMR in FR2, FFS whether or not CSI-RS with “repetition = on” can be configured, i.e., beam refinement based on ZP-IMR.
· Option-1: ZP-IMR only with “repetition = off”. 
· Option-2: ZP-IMR can be configured with “repetition = off” or “repetition = on”. 
3.1.3 Side condition
· CMR+IMR scenario:
· Side condition for CMR:
· FFS the range of CMR Es/Iot by considering CMR condition and resultant L1-SINR range.  
· Side condition for IMR: 
· FFS the range of Iot on IMR
3.1.4 For CMR+IMR (dedicated IMR configured), how to calculate L1-SINR:
· For CMR+IMR (dedicated IMR configured), how to calculate L1-SINR:
· the numerator is the signal power measured on CMR and the denominator (interference and noise) is the total received power on associated IMR.
· Measurement accuracy for L1-SINR
· Only resultant L1-SINR shall be considered.


Hence, in this discussion paper, we would like to further provide our analysis and view for outstanding issues for L1-SINR measurement and reporting related RRM core requirement.

2 Discussion 
2.1 Measurement Period
2.1.1 Applicable condition for one-shot L1-SINR measurement report 
In last meeting, the applicable condition for one-shot L1-SINR measurement report without averaging (for both CMR only and CMR+IMR scenarios) had been discussed, and some companies proposed that one-shot measurement without averaging should be applied if either timeRestrictionForChannelMeasurements (for both CMR only and CMR+IMR scenarios) or timeRestrictionForInterferenceMeasurements (for CMR+IMR scenario) is configured, while the conclusion was not reached considering there was related discussions in RAN1. 
Based on the conclusion achieved in RAN1#99 in November, i.e.,
	<RAN1 agreement>
Agreement made in RAN1#99

Conclusion
For one L1-SINR report, the RRC parameters timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.


We can understand that in CMR only scenario, the RRC parameters timeRestrictionForChannelMeasurements can be configured, while in CMR+IMR scenario both timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured. 
Observation-1: Based on RAN1 conclusion, 
- In CMR only scenario, the RRC parameters timeRestrictionForChannelMeasurements can be configured. 
- In CMR+IMR scenario, timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.
For CMR only scenario, the applicability rule for one-shot L1-SINR measurement should be comparable to the counterpart L1-RSRP measurement, i.e., M=1 (single-shot measurement) should be applied if aperiodic CSI-RS resource is configured for measurement, or if periodic and semi-persistent CSI-RS resource is configured and higher layer parameter timeRestrictionForChannelMeasurements is configured.   
Proposal-1: In CMR only scenario, M=1 (single-shot measurement) 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.    

For CMR+IMR scenario, the situation is a bit more complex since both timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured. However, based on our understanding, we have not seen the needs for having different measurement restriction on CMR and IMR, thus we propose that in one CSI-reportConfig with L1-SINR CMR+IMR measurement, the same measurement time restriction should be applied for CMR and IMR. 
Proposal-2: In a single CSI-reportConfig with L1-SINR CMR+IMR measurement, the same measurement time restriction should be applied for CMR and IMR, i.e., both RRC signalling IE timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements should be configured or notConifgured.    
Accordingly, the applicability rule for one-shot L1-SINR measurement for CMR+IMR scenario can be expressed as: 
Proposal-3: In CMR+IMR scenario, M=1 (single-shot measurement) 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.
· Note: by following Proposal-2, timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements shall both be configured in this case.   


2.2.2 Measurement period for SSB-based CMR + IMR
In last RAN4 meeting, it is agreed that only using CMR periodicity to define measurement period and only CMR periodicity = IMR periodicity is assumed in RAN4 requirement. Based on these agreements, we expect the measurement period (namely, TL1-SINR_Measurement_Period_SSB_CMR_IMR) shall be similar as measurement period for SSB based L1-RSRP defined in Section 9.5.4.1, while additionally a note is needed to specify the one-to-one mapping relationship which should be provided in CSI report configuration. 
Proposal-4: For L1-SINR reporting with SSB based CMR and dedicated IMR configured, the measurement period requirements for FR1 and FR2 shall be defined as the below tables: 
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 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 CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity.  


Where the variable M, P, N are the same as Section 9.5.4.1 for L1-RSRP reporting. 

2.2.3 Measurement period for CSI-RS-based CMR + IMR
Similar to SSB-based CMR+IMR scenario, CSI-RS based L1-RSRP requirement (namely, TL1-SINR_Measurement_Period_CSI-RS_CMR_IMR) shall be the same as measurement period for CSI-RS based L1-RSRP defined in Section 9.5.4.2.
Proposal-5: For L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured, the measurement period requirements for FR1 and FR2 shall be defined as the below tables: 
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 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 CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


Where the variable M, P, N are the same as Section 9.5.4.2 for L1-RSRP reporting. 

2.2.4 Number of Samples for L1-SINR Measurement
Aside from single shot measurement which is required in certain scenarios as mentioned above, the number of samples required for L1-SINR measurement is still not decided yet. We propose to reuse the conclusion from L1-SRRP measurement based on our measurement accuracy evaluation with initial results captured in our accompanying paper R4-2000286. 


2.2 Measurement restriction and scheduling availability
2.2.1 QCL indication for NZP-IMR 
In previous RAN4 meeting, the possibility of configuring repetition=on for IMR (which is also related to QCL Type-D indication for IMR) was discussed, while the conclusion has not been reached due to different understanding from companies, i.e., whether or not beam refinement shall be conducted based on NZP-IMR or ZP-IMR.    
Related to this discussion, in last RAN1 meeting (RAN1#99), it was confirmed that one CSI-RS resource ID for NZP-IMR can be configured as CMR for another CSI report, and for L1-SINR report, UE should apply QCL-TypeD configured to the CMR on the associated NZP-IMR when measuring interference, i.e.,
	Agreement made in RAN1#99

Conclusion
One NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report

Agreement
· For L1-SINR report, the UE applies the QCL-TypeD configured to the CMR on the associated NZP IMR when measuring interference 
· Note: UE is not expected to measure one NZP CSI-RS transmission instance with multiple different QCL-TypeD.
· There is no spec impact for the note above

Conclusion
No additional spec impact regarding the value of repetition associated with CSI-RS for L1-SINR report



The logic behind this RAN1 agreement is that CMR and IMR should be QCLed with Type-D for L1-SINR report, thus making QCL assumption of this CSI-RS resource is known to UE and there is no need for additional QCL indication for IMR. Combining with the conclusion that one NZP CSI-RS resource ID can be configured in a CMR set for one CSI report and in a IMR set for another CSI report, we can observe the existence for the below example: 
· Example: NW configure NZP CSI-RS resource X, Y, Z and P, and two CSI reports are configured:  
· In CSI report-1: L1-SINR configured with CMR = X, and IMR = Y
· CSI-RS Y should be QCLed with Type-D to CSI-RS X;
· In CSI report-2: L1-SINR configured with CMR = Z, and IMR = Y
· CSI-RS Y should be QCLed with Type-D to CSI-RS Z;
· In CSI report-3: L1-SINR configured with CMR = Y, and IMR = P
· CSI-RS Y is configured as CMR, so its own TCI state should be followed;
In this example, we observed that NZP CSI-RS Y is used for CMR for CSI report-3, and IMR for CSI-report-1&2, and it means different RX beams shall be used for NZP CSI-RS Y, as above-mentioned. 
Observation-2: Two kinds of Type-D QCL are expected for a NZP CSI-RS resource (BM purpose), in following conditions: 
   - NZP CSI-RS resource configured as CMR in one CSI report (either L1-RSRP or L1-SINR) and IMR in another CSI report, where two corresponding CMRs are NOT Type-D QCLed;
   - NZP CSI-RS resource configured as IMR in two CSI reports, where two corresponding CMRs are NOT Type-D QCLed;
In both cases, UE is not expected to conduct two measurements (for two CSI reports) on one NZP CSI-RS transmission instance.
Accordingly, we have the following proposal for measurement period relaxation: 
Proposal-6: 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.     

2.2.2 Applicability of “Repetition=On” for NZP-IMR and ZP-IMR 
Considering IE “Repetition = On” is used to indicate that the corresponding CSI-RS resource set are transmitted with the same TX spatial filter, so that UE can use this CSI-RS resource set for RX beamforming training. However, similar to the discussion above for NZP-IMR’s QCL indication, CMR and IMR should be QCLed with Type-D for L1-SINR report, so we don’t observe the necessity to perform RX beam training for IMR. 
Proposal-7: For L1-SINR measurement with dedicated configured NZP-IMR or ZP-IMR, there is no necessity to perform RX beam training/refinement for IMR. 
On the other hand, since it is possible to configure the same NZP-IMR as CMR in another CSI report, we can’t limit NW not configure “Repetition=On” for NZP-IMR, if the same NZP CSI-RS is configured as CMR for another CSI report. While it should be noted that with any configuration of Repetition field for CSI-RS resource set (including “Repetition = On”, “Repetition = Off”, or Repetition field is not present) should not have any impact on SINR measurement where NZP-IMR is dedicated configured as any CSI-RS resource in this CSI-RS resource set.  
Proposal-8: For L1-SINR measurement with dedicated NZP-IMR, 
- “Repetition = On” may be configured if its CSI-RS resource set is used for the other BM purpose, e.g., some of CSI-RS resources within the CSI-RS resource set are used for CMR in another CSI reporting;
- UE shall use NZP-IMR’s corresponding CMR’s TCI information for reception, and neglect any configuration by Repetition IE field for NZP-IMR’s CSI-RS resource set, i.e., “Repetition=On”, “Repetition=Off”, or Repetition field is not present.    

For L1-SINR measurement with dedicated ZP-IMR, we don’t see the necessity to configure “Repetition=On” for any cases, so reaching the following proposal: 
Proposal-9: For L1-SINR measurement with dedicated ZP-IMR, 
   - “Repetition” field should not be present for ZP-IMR’s CSI-RS resource set configuration. 

2.3 Side Condition
In last meeting, it is agreed that the accuracy requirements for L1-SINR in CMR only scenarios is applicable for CSI-RS Es/Iot <= 25 dB as upper bound for CMR only scenario, while the conclusion has not been made for the counterpart of CMR+IMR scenario. 
For CMR+IMR scenario for L1-SINR measurement, the CMR and IMR lies in different frequency and time location, which makes the side condition discussion difficult. Firstly, the side conditions for CMR (either SSB or CSI-RS configured for BM purpose) can reuse the side conditions for SSB or CSI-RS based L1-RSRP measurement, i.e., SSB or CSI-RS Es/Iot >=3dB and <=25dB. For NZP-IMR, we assume similar side condition should also be applied, while for ZP-IMR, since no target signal is transmitted dedicatedly, which means the range of Es/Iot should not be applied. 
Proposal-10: Side condition for CMR+IMR scenario, in additional to L1-SINR lower bound (to be decided after simulation campaign), the accuracy requirement is applicable only if following conditions are satisfied:
  - Es/Iot over CMR: SSB or CSI-RS Es/Iot >=3dB and <=25dB
  - Es/Iot over NZP-IMR: CSI-RS Es/Iot >=3dB and <=25dB


3 Conclusion
In this paper, we provided our views on L1-SINR measurement and reporting, with the following observations and proposals achieved:
Observation-1: Based on RAN1 conclusion, 
- In CMR only scenario, the RRC parameters timeRestrictionForChannelMeasurements can be configured. 
- In CMR+IMR scenario, timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements can be configured.
Proposal-1: In CMR only scenario, M=1 (single-shot measurement) 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.    
Proposal-2: In a single CSI-reportConfig with L1-SINR CMR+IMR measurement, the same measurement time restriction should be applied for CMR and IMR, i.e., both RRC signalling IE timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements should be configured or notConifgured.    
Proposal-3: In CMR+IMR scenario, M=1 (single-shot measurement) 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.
· Note: by following Proposal-2, timeRestrictionForChannelMeasurements and timeRestrictionForInterferenceMeasurements shall both be configured in this case.   
Proposal-4: For L1-SINR reporting with SSB based CMR and dedicated IMR configured, the measurement period requirements for FR1 and FR2 shall be defined as the below tables: 
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 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 CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to SSB configured for channel measurement, with the same periodicity.  


Where the variable M, P, N are the same as Section 9.5.4.1 for L1-RSRP reporting. 
Proposal-5: For L1-SINR reporting with CSI-RS based CMR and dedicated IMR configured, the measurement period requirements for FR1 and FR2 shall be defined as the below tables: 
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 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 CSI-RS resource configured for interference measurement shall be 1-to-1 mapped to CSI-RS configured for channel measurement, with the same periodicity.  


Where the variable M, P, N are the same as Section 9.5.4.2 for L1-RSRP reporting. 
Observation-2: Two kinds of Type-D QCL are expected for a NZP CSI-RS resource (BM purpose), in following conditions: 
   - NZP CSI-RS resource configured as CMR in one CSI report (either L1-RSRP or L1-SINR) and IMR in another CSI report, where two corresponding CMRs are NOT Type-D QCLed;
   - NZP CSI-RS resource configured as IMR in two CSI reports, where two corresponding CMRs are NOT Type-D QCLed;
In both cases, UE is not expected to conduct two measurements (for two CSI reports) on one NZP CSI-RS transmission instance.
Proposal-6: 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.     
Proposal-7: For L1-SINR measurement with dedicated configured NZP-IMR or ZP-IMR, there is no necessity to perform RX beam training/refinement for IMR. 
Proposal-8: For L1-SINR measurement with dedicated NZP-IMR, 
- “Repetition = On” may be configured if its CSI-RS resource set is used for the other BM purpose, e.g., some of CSI-RS resources within the CSI-RS resource set are used for CMR in another CSI reporting;
- UE shall use NZP-IMR’s corresponding CMR’s TCI information for reception, and neglect any configuration by Repetition IE field for NZP-IMR’s CSI-RS resource set, i.e., “Repetition=On”, “Repetition=Off”, or Repetition field is not present.    
Proposal-9: For L1-SINR measurement with dedicated ZP-IMR, 
   - “Repetition” field should not be present for ZP-IMR’s CSI-RS resource set configuration. 
Proposal-10: Side condition for CMR+IMR scenario, in additional to L1-SINR lower bound (to be decided after simulation campaign), the accuracy requirement is applicable only if following conditions are satisfied:
  - Es/Iot over CMR: SSB or CSI-RS Es/Iot >=3dB and <=25dB
  - Es/Iot over NZP-IMR: CSI-RS Es/Iot >=3dB and <=25dB
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