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Introduction
In RANP#85 meeting, the WID on multi-beam operation of Rel.16 was modified as below
	· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2
· Specify measurement and reporting of either L1-RSRQ or L1-SINR


During the maintenance phase, we present our view on the remaining issues of multi-beam operation for Rel.16 eNR-MIMO. 
Overhead and latency reduction
Default PL RS
In RAN1#99, the default beam and path loss RS for uplink channels and signals was supported via RRC parameters independently. 
	Agreement (RRC impact)
For enabling the agreed UE behaviors in Rel-16 on the default spatial relation and pathloss RS,
· Introduce three new RRC parameters to enable the default spatial relation and PL RS behaviors, i.e.,
· enableDefaultBeamPlForPUSCH0_0, for PUSCH scheduled by DCI format 0_0
· enableDefaultBeamPlForPUCCH, for dedicated PUCCH
· enableDefaultBeamPlForSRS, for dedicated SRS


Besides the default path loss, in RAN1#100e, there was configuration constraint as below. 
	Agreement
When the number of RRC configured PL RSs for pathloss estimates for PUCCH, PUSCH and SRS is greater than 4, UE is not required to track the RSs which are not activated by MAC-CE.
1. Note: How to capture above into the spec will be discussed at RAN1#100bis
1. [bookmark: _Hlk37173305]Note: Further consider the configuration cases when the default PL RS is not enabled or enabled.

Conclusion:
If MAC-CE based PL RS activation/update is not enabled, UE is not expected to be configured with more than 4 PL RS.


Assume the case that more than 4 PL RSs are configured to a UE, then the UE may apply the PL RS depending on whether default PL RS has been enabled for SRS/PUCCH/PUSCH. Firstly, if the default PL RS is not enabled, then the UE would expect one specific MAC CE to activate up to 4 PL RSs for tracking. Before the MAC CE activated PL RS takes effect, the UE cannot track the DL path loss during the period of time. Secondly (default PL RS enabled), the UE would first track the default PL RS until the application timing of MAC CE activated PL RS. In the current Spec, the UE behavior in the second scenario where default PL RS enabled but configured PL RSs not activated by MAC CE is not clearly specified yet. Thereby we have
Proposal 1: [bookmark: _Hlk36808778]Capture the case when default PL RS is enabled and more than 4 PL RSs are configured as well.
L1-SINR
Group based L1-SINR reporting
[bookmark: _GoBack]For the case when groupBasedBeamReporting is set to 'enabled' for L1-SINR reporting, a UE may report two different beams (CRIs/SSBRIs) which can be simultaneously received by the UE. Since the 1-to-1 resource mapping between CMR and IMR is pre-configured by RRC signalling before the UE selects the best two CRIs/SSBRIs, the interference part of L1-SINR may only come from the associated IMR. But actually, the other reported CMR received simultaneously shall be counted as interference as well, when the UE calculates the L1-SINR for one CMR. This is due to the nature of group-based reporting. In addition, this additional interference can be calculated by the UE without introducing too much complexity. 
With above-mentioned reason, we propose RAN1 spec would support to capture the additional interference in group-based L1-SINR reporting. Therefore, we have
Proposal 2: For group-based L1-SINR calculation, with two selected CMRs (CRIs/SSBRIs), the UE assumes one CMR as interference to the other CMR in addition to configured IMR, and vice versa. 
Differential group based L1-SINR reporting
For group based L1-RSRP reporting, a UE may report two different CRIs/SSBRIs in a differential fashion to save overhead. Similarly, we believe that for group based L1-SINR reporting can be done in the same way as well. Hence, we would like to propose
Proposal 3: For group-based L1-SINR calculation, UE applies differential L1-SINR reporting when there are two different CMRs to report. 
The following text proposal implements proposal 3:
	< Start of the text proposal on TS 38.214 v16.1.0 section 5.2.1.4.4>
< Unchanged parts are omitted >
For L1-SINR reporting, if the higher layer parameter nrofReportedRSForSINR in CSI-ReportConfig is configured to be one, the reported L1-SINR value is defined by a 7-bit value in the range [-23, 40] dB with 0.5 dB step size, and if the higher layer parameter nrofReportedRSForSINR is configured to be larger than one or if the higher layer parameter groupBasedBeamReporting is configured as 'enabled', the UE shall use differential L1-SINR based reporting, where the largest measured value of L1-SINR is quantized to a 7-bit value in the range [-23, 40] dB with 0.5 dB step size, and the differential L1-SINR is quantized to a 4-bit value. The differential L1-SINR is computed with 1 dB step size with a reference to the largest measured L1-SINR value which is part of the same L1-SINR reporting instance. When NZP CSI-RS is configured for channel measurement and/or interference measurement, the reported L1-SINR values should not be compensated by the power offset(s) given by higher layer parameter powerControOffsetSS or powerControlOffset.
< Unchanged parts are omitted >
< End of the text proposal on TS 38.214 v16.1.0 section 5.2.1.4.4>


Wideband reporting when L1-SINR reported
Similar to L1-RSRP based beam reporting, the L1-SINR related reporting can be said to have a wideband frequency-granularity as well. Therefore, we have prepared the following TP: 
	< Start of the text proposal on TS 38.214 v16.1.0 section 5.2.1.4>
< Unchanged parts are omitted >
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' or
-	reportQuantity is set to 'cri-SINR' or 'ssb-Index-SINR'
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.
< Unchanged parts are omitted >
< End of the text proposal on TS 38.214 v16.1.0 section 5.2.1.4>



Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1: Capture the case when default PL RS is enabled and more than 4 PL RSs are configured as well.
Proposal 2: For group-based L1-SINR calculation, with two selected CMRs (CRIs/SSBRIs), the UE assumes one CMR as interference to the other CMR in addition to configured IMR, and vice versa. 
Proposal 3: For group-based L1-SINR calculation, UE applies differential L1-SINR reporting when there are two different CMRs to report. 


