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Introduction
In RAN4#93 meeting, the RRM requirements for L1-SINR measurements were discussed. For L1-SINR measurement requirement structure, the following agreements has been achieved. 
	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


In this contribution, we will provide the discussion on L1-SINR measurement requirements for above three generalized scenarios.
Discussion
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK665][bookmark: OLE_LINK666][bookmark: OLE_LINK667]In last RAN4 meeting, the requirements on L1-SINR measurement period for CMR+IMR scenario have been agreed. The value of L1-SINR measurement period is defined by scaling CMR periodicity, where the scaling factors include the variables M, P and N. However, the scaling factors P and N need to be further studied.
The value of P used for defining L1-SINR measurement period is determined by the ratio of L1-SINR measurement occasions overlapped with measurement gap or SMTC window. A L1-SINR measurement occasion is considered as available only when CMR and the associated IMR are both non-overlapped with measurement gap or SMTC window. The principles of defining variable P for L1-RSRP measurement can be reused to calculate the scaling factor for CMR (PCMR) and the scaling factor for IMR (PIMR) respectively. The scaling factor P for L1-SINR measurement can be defined as the maximum value between PCMR and PIMR.
Proposal 1: For CMR+IMR scenario, the variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
The variable N used for L1-SINR measurement in FR2 depends on whether UE to perform beam refinement. In TS38.214, the resource setting for L1-SINR measurement in CMR+IMR scenario have been defines as follow:
	-	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.


It can be observed that the QCL information of channel measurement on CMR can be applied for the associated interference measurement on IMR. Then, UE could determine whether and how to perform beam refinement based on the configuration of CMR. The definition of N for L1-RSRP measurements can be utilized for L1-SINR measurements.
Proposal 2: For CMR+IMR scenario, the definition of N for L1-RSRP measurements could be reused for L1-SINR measurements, i.e.
· N=8, if SSB is configured as CMR
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
Since it is assumed that UE applies the QCL-TypeD assumption of channel measurement for the associated interference measurement, the Rx beam sweeping pattern for IMR shall be same as that for CMR.
When SSB is configured as CMR, UE is assumed to perform Rx beam sweeping on one SSB resource for channel measurement. UE completes one cycle of Rx beam sweeping within 8 SSB periodicities. For example, SSB resources #1/#2/#3/#4 are configured as CMR, and IMR resources #1/#2/#3/#4 in same resource set are configured as IMR. The UE Rx beam sweeping pattern can be shown in Figure 1.
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Figure 1: Example of UE Rx beam sweeping pattern for SSB configured as CMR
When CSI-RS resources in a resource set configured with repetition=on is configured as CMR, UE is assumed to perform Rx beam sweeping on this resource set for channel measurement. UE completes one cycle of Rx beam sweeping within ceil(maxNumberRxBeam / Nres_per_set) CSI-RS periodicities. For example, CSI-RS resources #1/#2/#3/#4 in a resource set configured with repetition=on (i.e. Nres_per_set=4) are configured as CMR, and IMR resources #1/#2/#3/#4 in same resource set are configured as IMR. When the maximum number of UE Rx beam for beam management is reported as 8, then UE needs to complete one cycle of Rx beam sweeping within 2 CSI-RS periodicities. The UE Rx beam sweeping pattern can be shown in Figure 2.
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Figure 2: Example of UE Rx beam sweeping pattern for CSI-RS with “repetition=on” configured as CMR
When CSI-RS resources in a resource set configured with repetition=off is configured as CMR, UE is assumed not to perform Rx beam sweeping on this resource set for channel measurement. UE is assumed to derive the best Rx beam from the channel measurements on a SSB or to derive the best Rx beam from the channel measurements on another CSI-RS in resource set configured with repetition=on. For example, CSI-RS resources #1/#2/#3/#4 in resource set configured with repetition=off are configured as CMR, and IMR resources #1/#2/#3/#4 in same resource set are configured as IMR. The UE Rx beam sweeping pattern can be shown in Figure 3.
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Figure 3: Example of UE Rx beam sweeping pattern for CSI-RS with “repetition=off” configured as CMR
From Figures 1-3, it can be observed that the UE Rx beam sweeping patterns for different types of CMR are different.
For CMR+IMR scenarios, the configuration restrictions between CMR and IMR were discussed in last RAN4 meeting. For a CSI-RS resource set, the CSI-RS resources in this resource set are assumed to be transmitted from same gNB Tx beam if configured with repetition=on, and the CSI-RS resources in this resource set could be transmitted from different gNB Tx beams if configured with repetition=off. For a SSB resource set or a CSI-IM resource set, there is no repetition configuration. The SSB resources could be transmitted from different gNB Tx beams. The CSI-IM resources can be configured as IMR for evaluating interference from neighbour cells. The interference between two CSI-IM resources could be different.
For L1-RSRP reporting, the L1-RSRP measurements based on SSB and based on CSI-RS resource in resource set configured with repetition=on are used as reference to derive the best Rx beam for other L1-RSRP measurements based CSI-RS resource in resource set configured with repetition=off.
When a SSB is used as CMR, UE is expected to perform UE Rx beam sweeping for a gNB Tx beam. One L1-SINR result is measure on one SSB and one IMR resource. So, the associated IMR can be configured as CSI-IM resource, CSI-RS resource either in resource set configured with repetition=off or CSI-RS resource in resource set configured with repetition=on. However, if the associated IMR is configured as CMR or IMR in another CSI report, the L1-SINR measurements between two CSI reports would be conflicted due to different Rx beam sweeping pattern.
Proposal 3: When SSB is used as CMR, the associated IMR could be configured as:
· CSI-IM resource, or
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
Proposal 4: When SSB is used as CMR, the associated IMR is not expected to be configured as CMR or IMR in another CSI-RS report.
When CSI-RS resources in resource set configured with repetition=on are used as CMR, the channel signals in CMR set are transmitted from the same gNB Tx beam. UE is expected to perform UE Rx beam sweeping based on the CMR set. Then, the interference signals in IMR set are also expected to be transmitted from the same gNB Tx beam. Hence, the associated IMR is expected to be configured as CSI-RS resource in resource set configured with repetition=on. 
Proposal 5: When CSI-RS resource in resource set configured with repetition=on is used as CMR, the associated IMR could be configured as:
· CSI-RS resource in resource set configured with repetition=on
When CSI-RS resources in resource set configured with repetition=off are used as CMR, UE is expected not to perform UE Rx beam sweeping on this CMR set. Then, the interference signals in IMR set could be transmitted from same or different gNB Tx beams. So, the associated IMR can be configured as CSI-IM resource, CSI-RS resource either in resource set configured with repetition=off or CSI-RS resource in resource set configured with repetition=on. However, when the CSI-RS resources in resource set configured with repetition=on used as IMR are also configured as CMR in another CSI report, the L1-SINR measurements between two CSI reports would be conflicted due to different assumptions on whether to perform Rx beam sweeping.
Proposal 6: When CSI-RS resource in resource set configured with repetition=off is used as CMR, the associated IMR could be configured as:
· CSI-IM resource, or
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
Proposal 7: When CSI-RS resource in resource set configured with repetition=off is used as CMR and the associated IMR is configured as CSI-RS resource in resource set configured with repetition=on, then the associated IMR is not expected to be configured as CMR in another CSI-RS report.

Conclusions
This contribution provides our analysis on L1-SINR measurements for NR eMIMO. The following are provided:
Proposal 1: For CMR+IMR scenario, the variable P used for defining L1-SINR measurement period could can be defined as the maximum value between PCMR and PIMR, where
· PCMR is the scaling factor for CMR according to the principles of defining variable P for L1-RSRP measurement.
· PIMR is the scaling factor for IMR according to the principles of defining variable P for L1-RSRP measurement.
Proposal 2: For CMR+IMR scenario, the definition of N for L1-RSRP measurements could be reused for L1-SINR measurements, i.e.
· N=8, if SSB is configured as CMR
· N=1, if CSI-RS resource in a resource set configured with repetition=off is configured as CMR
· N= ceil(maxNumberRxBeam / Nres_per_set), if CSI-RS resource in a resource set configured with repetition=on is configured as CMR.
Proposal 3: When SSB is used as CMR, the associated IMR could be configured as:
· CSI-IM resource, or
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
Proposal 4: When SSB is used as CMR, the associated IMR is not expected to be configured as CMR or IMR in another CSI-RS report.
[bookmark: _GoBack]Proposal 5: When CSI-RS resource in resource set configured with repetition=on is used as CMR, the associated IMR could be configured as:
· CSI-RS resource in resource set configured with repetition=on
Proposal 6: When CSI-RS resource in resource set configured with repetition=off is used as CMR, the associated IMR could be configured as:
· CSI-IM resource, or
· CSI-RS resource either in resource set configured with repetition=off, or
· CSI-RS resource in resource set configured with repetition=on
Proposal 7: When CSI-RS resource in resource set configured with repetition=off is used as CMR and the associated IMR is configured as CSI-RS resource in resource set configured with repetition=on, then the associated IMR is not expected to be configured as CMR in another CSI-RS report.
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