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Introduction
In this contribution, we present our views on a few remaining issues on multi-beam operation enhancement, including overhead/latency reduction, SCell BFR and L1-SINR based beam reporting. Corresponding text proposals will be provided. 
Discussions and TPs
Capture the missing part that default spatial relation for SRS does not apply to UE without beam correspondence.
For the feature of default spatial relation for PUCCH and SRS, we made the following agreement in RAN1#99:
	Agreement
The default spatial relation for dedicated-PUCCH/SRS for a CC in FR2, at least when no pathloss RSs are configured by RRC is determined by
· in case when CORESET(s) are configured on the CC, the TCI state / QCL assumption of the CORESET with the lowest ID, or
· The PL RS to be used is the QCL-TypeD RS of the same TCI state / QCL assumption of the CORESET with the lowest ID
· Note: The PL RS should be periodic RS
· in case when any CORESETs are not configured on the CC, the activated TCI state with the lowest ID applicable to PDSCH in the active DL-BWP of the CC
· Above applies at least for UEs supporting beam correspondence
· Above applies at least for the single TRP case



The feature of default spatial relation for PUCCH and SRS is only applicable to a UE with the capability of beam correspondence. That was correctly captured in TS 38.213, but in 38.214, that is not captured for SRS transmission yet.
Proposal 1: Adopt the following TP of TS 38.214 for the issue of default spatial relation.
	[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353]6.2.1	UE sounding procedure
*** Unchanged text is omitted ***
When a UE reports beamCorrespondenceWithoutUL-BeamSweeping and the higher layer parameter enableDefaultBeamPlForSRS is set 'enabled', and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter [SRS-for-positioning], is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, the UE shall transmit the target SRS resource 
-	with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	with the same spatial domain transmission filter used for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the CC
*** Unchanged text is omitted ***



Apply  on PDSCH in SCell BFR
In SCell BFR, the QCL-TypeD assumption of PDCCH in the failed SCell is switched to the identified new beam after the MAC CE is received by the gNB successfully. The QCL-tyepD assumption of the PDSCH reception in the same SCell shall be switched to the identified new beam too because generally the PDSCH and PDCCH in the same CC could use the same Tx beam. Using the  for PDSCH reception can improve the performance and also reduce the signaling overhead for beam indication.
[bookmark: _Hlk23326664][bookmark: _Hlk7635472]Proposal 2: Support to apply indicated new beam on PDSCH transmission in failed SCell after SCell BFR and adopt the following TP of TS 38.213
	[bookmark: _Ref500595654][bookmark: _Toc12021443][bookmark: _Toc20311555][bookmark: _Toc26719380][bookmark: _Toc29894811][bookmark: _Toc29899110][bookmark: _Toc29899528][bookmark: _Toc29917265][bookmark: _Toc36498139]6	Link recovery procedures
*** Unchanged text is omitted ***
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index(es) for at least one corresponding SCell(s) with radio link quality worse than Qout,LR, indication of presence of q_"new"  for corresponding SCell(s), andan index(es) q_"new"  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs and receives corresponding PDSCH on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
*** Unchanged text is omitted ***



Clarify to apply same QCL-TypeD assumption on CMR and IMR for L1-SINR
For L1-SINR report, the UE shall apply the same QCL-TypeD on CMR and the associated CSI-IM or NZP CSI-RS resource for interference measurement. That is needed to guarantee the UE apply the same Rx beam to perform channel measurement and interference measurement for one L1-SINR calculation. One issue in current specification is the UE behavior is specified only for the case when QCL-TypeD RS is configured to the NZP CSI-RS resource for channel measurement. But when QCL-TypeD RS is not configured to the NZP CSI-RS resource for channel measurement, the UE behavior is not specified. According to previous agreement, in that case, the UE shall apply one same QCL-TypeD assumption on NZP CSI-RS resource for channel measurement and the associated CSI-IM or NZP CSI-RS resource for interference measurement.
[bookmark: _Hlk16113077]Proposal 3: Adopt the following TP of TS 38.214 on QCL-TypeD assumption for L1-SINR when QCL-TypeD RS is not configured for CMR
	[bookmark: _Toc29674299][bookmark: _Toc29673306][bookmark: _Toc29673165][bookmark: _Toc27299898][bookmark: _Toc20318000][bookmark: _Toc11352110][bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531]5.2.1.2	Resource settings
*** Unchanged text is omitted ***
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 NZP CSI-RS 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 the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	If 'QCL-TypeD' RS is not configured to the NZP CSI-RS resource for channel measurement, the UE may apply a same 'QCL-TypeD' assumption for the NZP CSI-RS resource for channel measurement and for the corresponding CSI-IM resource or the corresponding 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.
*** Unchanged text is omitted ***


Conclusion
In this contribution, we discussed a few remaining issues on multi-beam operation enhancement. Based on the discussion, the following proposals and TPs are provided:
Proposal 1: Adopt the following TP of TS 38.214 for the issue of default spatial relation.
	6.2.1	UE sounding procedure
*** Unchanged text is omitted ***
When a UE reports beamCorrespondenceWithoutUL-BeamSweeping and the higher layer parameter enableDefaultBeamPlForSRS is set 'enabled', and if the higher layer parameter spatialRelationInfo for the SRS resource, except for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'beamManagement' or for the SRS resource with the higher layer parameter usage in SRS-ResourceSet set to 'nonCodebook' with configuration of associatedCSI-RS or for the SRS resource configured by the higher layer parameter [SRS-for-positioning], is not configured in FR2 and if the UE is not configured with higher layer parameter(s) pathlossReferenceRS, the UE shall transmit the target SRS resource 
-	with the same spatial domain transmission filter used for the reception of the CORESET with the lowest controlResourceSetId in the active DL BWP in the CC.
-	with the same spatial domain transmission filter used for the reception of the activated TCI state with the lowest ID applicable to PDSCH in the active DL BWP of the CC if the UE is not configured with any CORESET in the CC
*** Unchanged text is omitted ***



Proposal 2: Support to apply indicated new beam on PDSCH transmission in failed SCell after SCell BFR and adopt the following TP of TS 38.213
	6	Link recovery procedures
*** Unchanged text is omitted ***
A UE can be provided, by schedulingRequestIDForBFR, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH at least one MAC CE providing one index(es) for at least one corresponding SCell(s) with radio link quality worse than Qout,LR, indication of presence of q_"new"  for corresponding SCell(s), andan index(es) q_"new"  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for a corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs and receives corresponding PDSCH on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
*** Unchanged text is omitted ***



Proposal 3: Adopt the following TP of TS 38.214 on QCL-TypeD assumption for L1-SINR when QCL-TypeD RS is not configured for CMR
	5.2.1.2	Resource settings
*** Unchanged text is omitted ***
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 NZP CSI-RS 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 the SSB, or 'QCL-TypeD' RS configured to the NZP CSI-RS resource for channel measurement, as the reference RS for determining 'QCL-TypeD' assumption for the corresponding CSI-IM resource or the corresponding NZP CSI-RS resource for interference measurement configured for one CSI reporting.
-	If 'QCL-TypeD' RS is not configured to the NZP CSI-RS resource for channel measurement, the UE may apply a same 'QCL-TypeD' assumption for the NZP CSI-RS resource for channel measurement and for the corresponding CSI-IM resource or the corresponding 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.
*** Unchanged text is omitted ***
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