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1 Introduction
In last meeting, there is WF [1] about L1-SINR in eMIMO feature:
	· 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
· 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”. 
· 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



In this contribution, we will provide our views regarding these issues. 
2 Measurement period for L1-SINR measurement: 
In last meeting, there is WF about measurement period for CMR only case, which is the same as that of L1-RSRP. However, there is still some open issues for CMR+IMR scenario.
We simulate the CSI-RS based CMR only and CSI-RS based CMR+ZP-IMR case respectively for AWGN and fading channel. The simulation assumptions are as follows:
Table 1: 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, ETU-30, EPA-5



Table 2: simulation assumption for 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,  ETU-30, EPA-5



The simulations results for 15KHz are in Fig.1-3 where no any RF margin is considered. The simulation results show that the accuracy of CMR+ZP-IMR is similar with CMR only scenarios. 
[image: ]
Fig.1 CSI-RS based CMR only and CMR+ZP-IMR for AWGN
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Fig.2 CSI-RS based CMR only and CMR+ZP-IMR for EPA-5
[image: ]
Fig.3 CSI-RS based CMR only and CMR+ZP-IMR for ETU-30

Therefore, the measurement period for CMR only scenario can be re-used for CSI-RS based CMR+ZP-IMR scenario. Since the periodicity of CMR and IMR is the same, CMR periodicity can be used to define measurement period.
Proposal 1: The measurement period for CMR only scenario can be re-used for CSI-RS based CMR+ZP-IMR scenario and CMR periodicity is used to define measurement period.
3 Measurement restriction/scheduling availability
In RAN1 Spec, there are some description regarding L1-SINR:
	For L1-SINR measurement:
-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel and interference measurement for L1-SINR computation. UE may assume that same 1 port NZP CSI-RS resource(s) with density 3 REs/RB is used for both channel and interference measurements. 
-	When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement on SSB or 1 port NZP CSI-RS with density 3 REs/RB and the second one (given by either higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for interference measurement performed on CSI-IM or on 1 port NZP CSI-RS with density 3 REs/RB, where each SSB or NZP CSI-RS resource for channel measurement is associated with one CSI-IM resource or one NZP CSI-RS resource for interference measurement by the ordering of the SSB or NZP CSI-RS resource for channel measurement and CSI-IM resource or NZP CSI-RS resource for interference measurement in the corresponding resource sets. The number of SSB(s) or CSI-RS resources for channel measurement equals to the number of CSI-IM resources or the number of NZP CSI-RS resource for interference measurement.
-	UE may apply 'QCL-TypeD' assumption of the SSB or 'QCL-TypeD' configured to the NZP CSI-RS resource for channel measurement to measure the associated CSI- IM resource or associated NZP CSI-RS resource for interference measurement configured for one CSI reporting
-	UE may expect that the NZP CSI-RS resource set for channel measurement and the NZP-CSI-RS resource set for interference measurement, if any, are configured with the higher layer parameter repetition.
	



From the above description, it’s shown that ZP-IMR and NZP-IMR are configured with CSI-RS IM and NZP-CSI-RS resource respectively. Besides, the yellow lines indicate that both CMR and NZP-IMR can be configured with “repetition”. It also indicates that UE may assume the same Rx beam for channel measurement and interference measurement.
Observation 1: both CMR and NZP-IM can be configured with “repetition”.
However, if both CMR and NZP-IM are configured as” repetition=ON”, Rx beam for the two resources will be searched.  if different Rx beam applies for the two resources, it’s hard to calculate the corresponding SINR. The Rx beam for the two resources should be same to calculate the SINR. We can only apply Rx beam searching for CMR when it’s configured as “repetition=ON”. The Rx beam of  NZP-IM can be re-used from that of the CMR. we suggest not to define requirement for L1-SINR estimation if NZP-IM is configured as” repetition=ON”.
Proposal 2: Not to define requirement for L1-SINR estimation if NZP-IM is configured as “repetition=ON”.
For ZP-IMR, it is zero-power CSI-RS resource, therefore, there is no “repetition” configuration for ZP-IMR, which can also be verified by the configuration of CSI-IM-ResourceSet in 38.311.
	CSI-IM-ResourceSet ::=              SEQUENCE {
    csi-IM-ResourceSetId                CSI-IM-ResourceSetId,
    csi-IM-Resources                    SEQUENCE (SIZE(1..maxNrofCSI-IM-ResourcesPerSet)) OF CSI-IM-ResourceId,
    ...
}



Observation 1: there is no “repetition” configuration for ZP-IMR.
4 Measurement accuracy for L1-SINR
The L1-SINR estimation accuracy can be dependent on two parts. The first part is useful signal power estimation. For CMR+ZP-IMR and CMR only case, the SNR is -3dB for CMR. The performance that UE estimate the useful signal power is similar. The second part is interference plus noise estimation in IMR, it is also shown that the noise estimation performance is similar as well, as shown in Fig.1-3 in Section 2.
Observation 2: The L1-SINR accuracy of CSI-RS based CMR only and CMR+ZP-IMR scenarios are similar.
5 Conclusion
In this contribution, we provide our views regarding L1-SINR:
Proposal 1: The measurement period for CMR only scenario can be re-used for CSI-RS based CMR+ZP-IMR scenario and CMR periodicity is used to define measurement period.
Proposal 2: Not to define requirement for L1-SINR estimation if NZP-IM is configured as” repetition=ON”.
Observation 1: there is no “repetition” configuration for ZP-IMR.
Observation 2: The L1-SINR accuracy of CSI-RS based CMR only and CMR+ZP-IMR scenarios are similar.
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