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In previous meetings, majority of issues on multi-beam operation were resolved. There are some remaining details which need to be refined or updated in the specification. We provide our TPs on multi-beam operation related issues in this contribution. 
2. TPs for specifications
2.1  TPs for 38.214
In Rel-15, for L1-RSRP computation, the CSI-RS resource sets configured for a UE is up to 16, where each set has a maximum of 64 resources, and the total number of CSI-RS resources over all resources set per resource setting is no more than 128[1]. For L1-SINR computation, it is only specified that the maximum number of CMRs that can be configured is up to 64. The maximum number of resource sets and number of resources per set have not been clearly defined. 
	Agreement in RAN1#99
The maximum number of CMRs that can be configured for a L1-SINR is 64.



In comparison with one resource setting configuration for L1-RSRP computation, two resource settings can be configured for L1-SINR computation: CMR resource setting and IMR resource setting. The maximum number of CMRs that can be configured is 64. For IMR resource setting, it has been agreed in RAN1#98 and RAN1#98bis that the CMRs and IMRs are 1:1 mapping when NZP-IMRs or ZP-IMRs are configured.  
	Agreement in RAN1#98
For L1-SINR based beam report, in a CSI-reportConfig, if IMR is configured to be based on ZP-IMR only:
CMR and IMR are 1-to-1 mapped from signaling perspective





	Agreement in RAN1#98bis
For NZP-IMR based interference measurement, option 1a is supported
· In a CSI-reportConfig, gNB configures a list of N CMR(s) and another list of N IMR(s), and they are 1:1 mapped




Considering this, the total number of resources over all resource settings should be no more than 128(64CMRs + 64 IMRs). Meanwhile, the maximum number of resource sets per resource setting depends on the UE capability, it is suggested to keep the value 16 as those in L1-RSRP. 

Proposal 1: Clarify that the maximum number of CSI-RS resource sets configured for a UE is 16, and the maximum number of resources over all resource settings for L1-SINR computation is 128 when CMR and IMR are both configured.

	TS38.214: 5.2.1.4.4 L1-SINR Reporting 
-----Start TP-----

For L1-SINR computation, for channel measurement the UE may be configured with NZP CSI-RS resources and/or SS/PBCH Block resources, for interference measurement the UE may be configured with NZP CSI-RS or CSI-IM resources.
-	for channel measurement, the UE may be configured with CSI-RS resource setting with up to 16 resource sets, with a total of up to 64 CSI-RS resources or up to 64 SS/PBCH Block resources.
-  for interference measurement, the number of CSI-IM resources or the number of NZP CSI-RS resources equals to the number of SSB(s) or CSI-RS resources for channel measurement.

-----End TP-----



For Rel-15, period, semi-persistent, and aperiodic beam reporting are supported for L1-RSRP. For L1-SINR, we haven’t found any previous agreement on the type of reporting (e.g. P/SP/A). Unless a specific reason can be found, our understanding is that all reporting types are supported for L1-SINR based beam reporting. 
Proposal 2: L1-SINR should also support periodic, semi-persistent, and aperiodic report.

	TS38.214: 5.2.1.4.1 Resource Setting configuration
-----Start TP-----

For aperiodic CSI, each trigger state configured using the higher layer parameter CSI-AperiodicTriggerState is associated with one or multiple CSI-ReportConfig where each CSI-ReportConfig is linked to periodic, or semi-persistent, or aperiodic resource setting(s): 

-	When one Resource Setting is configured, the Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement for L1-RSRP or for channel and interference measurement for L1-SINR computation.  
· When two Resource Settings are configured, the first one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement 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 NZP CSI-RS. 
· When three Resource Settings are configured, the first Resource Setting (higher layer parameter resourcesForChannelMeasurement) is for channel measurement, the second one (given by higher layer parameter csi-IM-ResourcesForInterference) is for CSI-IM based interference measurement and the third one (given by higher layer parameter nzp-CSI-RS-ResourcesForInterference) is for NZP CSI-RS based interference measurement.

For semi-persistent or periodic CSI, each CSI-ReportConfig is linked to periodic or semi-persistent Resource Setting(s):
-	When one Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is configured, the Resource Setting is for channel measurement for L1-RSRP or for channel and interference measurement for L1-SINR computation.
· When two Resource Settings are configured, the first Resource Setting (given by higher layer parameter resourcesForChannelMeasurement) is for channel measurement and the second Resource Setting (given by higher layer parameter csi-IM-ResourcesForInterference or higher layer parameter nzp-CSI-RS-ResourceForInterference) is used for interference measurement performed on CSI-IM or on NZP CSI-RS.
-----End TP------


Wideband beam reporting is usually used for analog beams. In Rel-15, wideband L1-RSRP is used due to its lower reporting overhead. The same principle can be used for L1-SINR based beam reporting, i.e. use wideband L1-SINR based beam reporting. 
Proposal 3: L1-SINR based beam reporting is only wideband.

	
TS38.214: 5.2.1.4 Reporting configurations

----start TP-----

-  A CSI Reporting Setting is said to have a wideband frequency-granularity if 
-	reportQuantity is set to 'cri-RI-PMI-CQI', or 'cri-RI-LI-PMI-CQI', cqi-FormatIndicator is set to 'widebandCQI' and pmi-FormatIndicator is set to 'widebandPMI', or
-	reportQuantity is set to 'cri-RI-i1' or
-	reportQuantity is set to 'cri-RI-CQI' or 'cri-RI-i1-CQI' and cqi-FormatIndicator is set to 'widebandCQI', or
-	reportQuantity is set to 'cri-RSRP' or 'ssb-Index-RSRP'
-  reportQuantity is set to ‘cri-SINR’ or ‘ssb-Index-SINR’
--- end TP---



3. Conclusion
In this contribution, the following proposals are given:
Proposal 1: Clarify that the maximum number of CSI-RS resource sets configured for a UE is 16, and the maximum number of resources over all resource settings for L1-SINR computation is 128 when CMR and IMR are both configured. 
Proposal 2: L1-SINR should also support periodic, semi-persistent, and aperiodic report.
Proposal 3: L1-SINR based beam reporting is only wideband.
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