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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
Overhead and latency reduction 
We made the following agreements on pathloss reference signals in RAN1#100-e:
	Agreement
The application timing for the newly activated PL RSs is the next slot that is 2ms after the N-th measurement sample, where the 1st measurement sample corresponds to be the 1st instance, 3ms after sending ACK for the MAC CE.
· Note: The value of N can be discussed in UE feature session. If there is no consensus on introducing UE capability for the value of N, N is fixed to 5.
· The application timing is applied to PUSCH, AP/SP-SRS and PUCCH.
· Note: Whether/how to capture above in RAN1 specification or send an LS to other WGs to suggest them to update their specifications accordingly will be decided in the next meeting.
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.
· Note: How to capture above into the spec will be discussed at RAN1#100bis
· 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.



In our view, the value of N shall be reported in UE capability. Because the number of required measurement samples depends too many factors, for instance, whether the UE knows the TCI states or not, UE beam sweeping behavior. Fixing N to 5 does not work for all the cases. UE reporting one value in UE capability report can be a solution that can work for all the cases. Furthermore, the UE does not need to apply that application time for every MAC CE activation because the pathloss RS activated by one MAC CE might be already activated by a previous MAC CE and is active at that moment. In this case, the UE does not need N measurement samples to settle down the pathloss measurement and thus application time is not required. Regarding the tracking of pathloss RSs, the UE shall only be required to track all the RSs that are activated by MAC CE for PUSCH/PUCCH/SRS. The maximal number of simultaneous active pathloss RSs for PUSCH, PUCCH and SRS, including the default pathloss RSs, shall be limited by 4.
[bookmark: _Hlk36675705]Proposal 1: Adopt the following TP of TS 38.213 for the issues of pathloss RS tracking and application.

	[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140][bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Ref497117847]7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1. If a UE is provided with more than four pathloss reference signals in higher layer parameters, the UE is only expected to track the pathloss reference signals that are activated by a MAC CE as described in [11, TS38.321] and the number of activated pathloss reference signals per serving cell for all PUSCH/PUCCH/SRS transmission are not more than four. 
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ].
*** Unchanged text is omitted ***
7.1.1	UE behaviour
*** Unchanged text is omitted ***
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index [image: ] from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. If the PUSCH-PathlossReferenceRS-Id is activated, the indicated mapping shall be applied starting from after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE; Otherwise, The indicated mapping shall be applied starting from the first slot that is after 2 milliseconds after the -th samples of RS identified by PUSCH-PathlossReferenceRS-Id, after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE.

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
*** Unchanged text is omitted ***
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272][bookmark: _Toc36498146]7.3.1	UE behaviour
*** Unchanged text is omitted ***
[image: ] is provided by alpha for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and SRS resource set [image: ]
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index If the UE is provided enablePLRSupdateForPUSCHSRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set . If the SRS-PathlossReferenceRS-Id is activated, the UE shall apply the pathloss of RS identified by SRS-PathlossReferenceRS-Id starting from after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE; Otherwise, the UE shall apply the pathloss of RS identified by SRS-PathlossReferenceRS-Id starting from the first slot that is after 2 milliseconds after the -th samples of RS identified by SRS-PathlossReferenceRS-Id, after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE.
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-	If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 
*** Unchanged text is omitted ***



The feature of default spatial relation for PUCCH and SRS is only applicable to a UE with the capability of beam correspondence. Only the UE with beam correspondence can be configured to apply a default spatial relation info on SRS resource. But specification in 38.214 does not specify that clearly and it shall be corrected.
Proposal 2: 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 ***


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 guaranty the performance and also reduce the signaling overhead for beam indication.
[bookmark: _Hlk23326664][bookmark: _Hlk7635472]Proposal 3: 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 for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  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. 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 reception 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 ***



L1-SINR based beam reporting
The L1-SINR based beam reporting was extended to group-based beam reporting. However, the description in current specification for group-based beam reporting is not complete. It is preferred to complete the description in TS 38.214. Similar to the L1-RSRP group-based beam reporting, for the two CRIs reported in L1-SINR based report, the UE shall be able to receive them simultaneously with a same spatial domain filter or different spatial domain filters. L1-SINR beam reporting shall be wideband considering the low overhead of reporting and good robustness. Furthermore, beam reporting is generally for analog beams that is applied in the manner of wideband. Sub-band L1-SINR-based beam reporting is not necessary. TS 38.214 shall be updated to capture that. Another editorial issue is that, in the section of reporting configuration, the cri-SINR and ssb-index-SINR are missed in the part describing the definition of CRI and SSBRI.
[bookmark: _Hlk16113077]Proposal 4: Adopt the following TP of TS 38.214 for the issues of L1-SINR beam reporting
	[bookmark: _Toc11352112][bookmark: _Toc20318002][bookmark: _Toc27299900][bookmark: _Toc29673167][bookmark: _Toc29673308][bookmark: _Toc29674301][bookmark: _Toc36645531]5.2.1.4	Reporting configurations
*** Unchanged text is 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'
-	reportQuantity is set to 'cri-SINR' or 'ssb-Index-SINR'
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.





The first subband size is given by  and the last subband size given by  if  and if 
If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
[bookmark: _Hlk523145131]A UE configured with DCI format 0_1 or 0_2 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
*** Unchanged text is omitted ***
[bookmark: _Toc11352114][bookmark: _Toc20318004][bookmark: _Toc27299902][bookmark: _Toc29673169][bookmark: _Toc29673310][bookmark: _Toc29674303][bookmark: _Toc36645533]5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR' or 'ssb-Index-SINR', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report [in a single report] nrofReportedRSForSINR (higher layer configured) different CRI or SSBRI for each report setting.
[bookmark: _Hlk23665484]-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, [where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.]
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-SINR ', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-RSRP' or 'ssb-Index-RSRP', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet.
*** 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 38.213 for the issues of pathloss RS tracking and application.

	7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config as described in Clause 7.3.1. If a UE is provided with more than four pathloss reference signals in higher layer parameters, the UE is only expected to track the pathloss reference signals that are activated by a MAC CE as described in [11, TS38.321] and the number of activated pathloss reference signals per serving cell for all PUSCH/PUCCH/SRS transmission are not more than four. 
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ].
*** Unchanged text is omitted ***
7.1.1	UE behaviour
*** Unchanged text is omitted ***
-	For a PUSCH transmission configured by ConfiguredGrantConfig that does not include rrc-ConfiguredUplinkGrant, the UE determines a RS resource index [image: ] from a value of PUSCH-PathlossReferenceRS-Id that is mapped to a SRI field value in a DCI format activating the PUSCH transmission. If the DCI format activating the PUSCH transmission does not include a SRI field, the UE determines a RS resource index [image: ] with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell [image: ] or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
If the UE is provided enablePLRSupdateForPUSCHSRS, a mapping between sri-PUSCH-PowerControlId and PUSCH-PathlossReferenceRS-Id values can be updated by a MAC CE as described in [11, TS38.321]. If the PUSCH-PathlossReferenceRS-Id is activated, the indicated mapping shall be applied starting from after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE; Otherwise, The indicated mapping shall be applied starting from the first slot that is after 2 milliseconds after the -th samples of RS identified by PUSCH-PathlossReferenceRS-Id, after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE.

-	For a PUSCH transmission scheduled by a DCI format that does not include a SRI field, or for a PUSCH transmission configured by ConfiguredGrantConfig and activated, as described in Clause 10.2, by a DCI format that does not include a SRI field, a RS resource index  is determined from the PUSCH-PathlossReferenceRS-Id mapped to sri-PUSCH-PowerControlId = 0
*** Unchanged text is omitted ***
7.3.1	UE behaviour
*** Unchanged text is omitted ***
[image: ] is provided by alpha for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] and SRS resource set [image: ]
-	[image: ] is a downlink pathloss estimate in dB calculated by the UE using RS resource index [image: ] as described in Clause 7.1.1 for the active DL BWP of serving cell [image: ] and SRS resource set [image: ] [6, TS 38.214]. The RS resource index [image: ] is provided by pathlossReferenceRS associated with the SRS resource set [image: ] and is either an ssb-Index providing a SS/PBCH block index or a csi-RS-Index providing a CSI-RS resource index If the UE is provided enablePLRSupdateForPUSCHSRS, a MAC CE [11, TS 38.321] can provide by SRS-PathlossReferenceRS-Id a corresponding RS resource index  for aperiodic or semi-persistent SRS resource set . If the SRS-PathlossReferenceRS-Id is activated, the UE shall apply the pathloss of RS identified by SRS-PathlossReferenceRS-Id starting from after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE; Otherwise, the UE shall apply the pathloss of RS identified by SRS-PathlossReferenceRS-Id starting from the first slot that is after 2 milliseconds after the -th samples of RS identified by SRS-PathlossReferenceRS-Id, after 3 milliseconds after the UE transmits a PUCCH with HARQ-ACK information corresponding to the PDSCH carrying the MAC CE.
-	If the UE is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, or before the UE is provided dedicated higher layer parameters, the UE calculates [image: ] using a RS resource obtained from the SS/PBCH block that the UE uses to obtain MIB
-	If the UE is provided pathlossReferenceLinking, the RS resource is on a serving cell indicated by a value of pathlossReferenceLinking 
*** Unchanged text is omitted ***



Proposal 2: 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 3: 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 for at least one corresponding SCell with radio link quality worse than Qout,LR, an index  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. 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 reception 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 4: Adopt the following TP of TS 38.214 for the issues of L1-SINR beam reporting
	5.2.1.4	Reporting configurations
*** Unchanged text is 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'
-	reportQuantity is set to 'cri-SINR' or 'ssb-Index-SINR'
otherwise, the CSI Reporting Setting is said to have a subband frequency-granularity.





The first subband size is given by  and the last subband size given by  if  and if 
If a UE is configured with semi-persistent CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic or semi-persistent. If a UE is configured with aperiodic CSI reporting, the UE shall report CSI when both CSI-IM and NZP CSI-RS resources are configured as periodic, semi-persistent or aperiodic. 
A UE configured with DCI format 0_1 or 0_2 does not expect to be triggered with multiple CSI reports with the same CSI-ReportConfigId.
*** Unchanged text is omitted ***
5.2.1.4.2	Report Quantity Configurations
*** Unchanged text is omitted ***
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-SINR' or 'ssb-Index-SINR', 
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'disabled', the UE shall report [in a single report] nrofReportedRSForSINR (higher layer configured) different CRI or SSBRI for each report setting.
-	if the UE is configured with the higher layer parameter groupBasedBeamReporting set to 'enabled', the UE shall report in a single reporting instance two different CRI or SSBRI for each report setting, [where CSI-RS and/or SSB resources can be received simultaneously by the UE either with a single spatial domain receive filter, or with multiple simultaneous spatial domain receive filters.]
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RSRP', 'cri-SINR ', 'cri-RI-PMI-CQI ', 'cri-RI-i1', 'cri-RI-i1-CQI', 'cri-RI-CQI' or 'cri-RI-LI-PMI-CQI', and resources are configured in the corresponding resource set for channel measurement, then the UE shall derive the CSI parameters other than CRI conditioned on the reported CRI, where CRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of associated nzp-CSI-RSResource in the corresponding nzp-CSI-RS-ResourceSet for channel measurement, and (k+1)-th entry of associated csi-IM-Resource in the corresponding csi-IM-ResourceSet (if configured) If CSI-RS resources are configured, each resource shall contain at most 16 CSI-RS ports. If CSI-RS resources are configured, each resource shall contain at most 8 CSI-RS ports. 
If the UE is configured with a CSI-ReportConfig with the higher layer parameter reportQuantity set to 'ssb-Index-RSRP' or 'ssb-Index-RSRP', the UE shall report SSBRI, where SSBRI k (k ≥ 0) corresponds to the configured (k+1)-th entry of the associated csi-SSB-ResourceList in the corresponding CSI-SSB-ResourceSet.
*** Unchanged text is omitted ***
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