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Introduction
In this contribution, we present our views on a few remaining issues on multi-beam operation enhancement. Corresponding text proposals will be provided. 
Discussions and TPs
Excluding multi-TRP CC from the simultaneous TCI state activation.
The feature of simultaneous multi-CC TCI state activation for PDSCH is specified in rel16. The UE is configured with a list of CCs for simultaneous TCI state activation. Then the system can use one MAC CE to activate one list of TCI state Ids for PDSCH transmission in all the BWP and CCs in the configured CC list. This feature shall not be applied to serving cells that is configured for multi-TRP transmission. The reason is the methods used to activate TCI states for PDSCH in BWP/CC configured for multi-TRP transmission are different from the method used in BWP/CC configured single-TRP transmission. In multi-DCI based multi-TRP transmission, the MAC CE activating TCI states for PDSCH indicates one value of CORESETPoolIndex. In single-DCI based multi-TRP transmission, the MAC CE activating TCI states for PDSCH can indicate up to two TCI states for each DCI codepoint.  But in current specification, it is allowed to include CC/DL BWP configured for multi-TRP transmission in the list of CC/DL BWP configured for simultaneous TCI state activation. The consequence is the UE behaviour is not clear if CC of multi-TRP transmission is included in the feature of multi-CC simultaneous TCI state activation. 
Therefore, we propose to clearly specify in TS38.214 that the CC/DL BWP configured for multi-TRP transmission cannot be included in the list of CCs configured for simultaneous TCI state activation. 
Proposal 1: Adopt the following TP of TS 38.214 for the issue of multi-CC simultaneous TCI state activation for CC configured for multi-TRP transmission.
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283][bookmark: _Toc36645513][bookmark: _Toc45810558]5.1.5	Antenna ports quasi co-location
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability maxNumberConfiguredTCIstatesPerCC. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH, the DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
[bookmark: _Hlk500800106][bookmark: _Hlk500784100]-	'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'QCL-TypeB': {Doppler shift, Doppler spread}
-	'QCL-TypeC': {Doppler shift, average delay}
-	'QCL-TypeD': {Spatial Rx parameter}
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs.  The set of CCs/DL BWPs shall not contain any CC/DL BWP where the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet or at least one TCI codepoint indicates two TCI states.
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause 6.1.3.24 of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
*** Unchanged text is omitted ***



Specify the pathloss RS for PUSCH scheduled by DCI format 0_2
As specified in rel16, codebook based or non-codebook based PUSCH can be scheduled by either DCI format 0_1 or DCI format 0_2. However, in TS 38.213 the UE behaviour on determining default pathloss RS for PUSCH transmission is only specified for the PUSCH scheduled by DCI format 0_1.  How to determine the pathloss RS for PUSCH scheduled by DCI format 0_2, for example, when pathloss RS for PUSCH is not provided in RRC configuration, is not specified in TS 38.214. Obviously, the consequence is the UE behaviour on transmitting PUSCH scheduled by DCI format 0_2 is ambiguous.  
We propose to apply the same behaviour of PUSCH of DCI format 0_1 on the PUSCH of DCI format 0_2 and make the following text proposal.
[bookmark: _Hlk23326664][bookmark: _Hlk7635472]Proposal 2: Adopt the following TP of TS 38.213 to specify the default pathloss for PUSCH scheduled by DCI format 0_2:
	[bookmark: _Ref500774487][bookmark: _Toc12021446][bookmark: _Toc20311558][bookmark: _Toc26719383][bookmark: _Toc29894814][bookmark: _Toc29899113][bookmark: _Toc29899531][bookmark: _Toc29917268][bookmark: _Toc36498142][bookmark: _Toc45699168][bookmark: _Ref497117847]7.1.1	UE behavior
*** Unchanged text is omitted ***
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 9.2.2, the UE uses the same RS resource index  as for a PUCCH transmission in the PUCCH resource with the lowest index
-	If the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2, and if the UE is provided enableDefaultBeamPlForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for a SRS resource set with an SRS resource associated with the PUSCH transmission
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2 that does not include an SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
*** Unchanged text is omitted ***



One Issue on QCL-TypeD assumption of CMR/IMR in L1-SINR measurement
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 necessary to guarantee the UE to apply the same receive beam on channel measurement and interference measurement for each particular L1-SINR calculation. 
The current specification specifies the UE behavior of QCL-TypeD for CMR/IMR only for the scenarios when QCL-TypeD RS is configured to the NZP CSI-RS for channel measurement.  But for the cases of QCL-TypeD RS is not configured for the NZP CSI-RS resource for channel measurement, the UE behavior is not clearly in current specification TS 38.214. The consequence is the UE behavior is ambiguous.  To resolve that issue, we propose to specify in  TS 38.214 that the UE shall apply same QCL-TypeD assumption on NZP CSI-RS resource for channel measurement and corresponding CSI-IM resource and make the following TP accordingly:
[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 on NZP CSI-RS 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 multi-CC simultaneous TCI state activation for CC configured for multi-TRP transmission.
	5.1.5	Antenna ports quasi co-location
The UE can be configured with a list of up to M TCI-State configurations within the higher layer parameter PDSCH-Config to decode PDSCH according to a detected PDCCH with DCI intended for the UE and the given serving cell, where M depends on the UE capability maxNumberConfiguredTCIstatesPerCC. Each TCI-State contains parameters for configuring a quasi co-location relationship between one or two downlink reference signals and the DM-RS ports of the PDSCH, the DM-RS port of PDCCH or the CSI-RS port(s) of a CSI-RS resource. The quasi co-location relationship is configured by the higher layer parameter qcl-Type1 for the first DL RS, and qcl-Type2 for the second DL RS (if configured). For the case of two DL RSs, the QCL types shall not be the same, regardless of whether the references are to the same DL RS or different DL RSs. The quasi co-location types corresponding to each DL RS are given by the higher layer parameter qcl-Type in QCL-Info and may take one of the following values: 
-	'QCL-TypeA': {Doppler shift, Doppler spread, average delay, delay spread}
-	'QCL-TypeB': {Doppler shift, Doppler spread}
-	'QCL-TypeC': {Doppler shift, average delay}
-	'QCL-TypeD': {Spatial Rx parameter}
The UE receives an activation command, as described in clause 6.1.3.14 of [10, TS 38.321], used to map up to 8 TCI states to the codepoints of the DCI field 'Transmission Configuration Indication' in one CC/DL BWP or in a set of CCs/DL BWPs, respectively. When a set of TCI state IDs are activated for a set of CCs/DL BWPs, where the applicable list of CCs is determined by indicated CC in the activation command, the same set of TCI state IDs are applied for all DL BWPs in the indicated CCs.  The set of CCs/DL BWPs shall not contain any CC/DL BWP where the UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet or at least one TCI codepoint indicates two TCI states.
When a UE supports two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' the UE may receive an activation command, as described in clause 6.1.3.24 of [10, TS 38.321], the activation command is used to map up to 8 combinations of one or two TCI states to the codepoints of the DCI field 'Transmission Configuration Indication'. The UE is not expected to receive more than 8 TCI states in the activation command. 
*** Unchanged text is omitted ***



Proposal 2: Adopt the following TP of TS 38.213 to specify the default pathloss for PUSCH scheduled by DCI format 0_2:
	7.1.1	UE behavior
*** Unchanged text is omitted ***
-	If the PUSCH transmission is scheduled by a DCI format 0_0, and if the UE is provided a spatial setting by PUCCH-SpatialRelationInfo for a PUCCH resource with a lowest index for active UL BWP  of each carrier  and serving cell , as described in Clause 9.2.2, the UE uses the same RS resource index  as for a PUCCH transmission in the PUCCH resource with the lowest index
-	If the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2, and if the UE is provided enableDefaultBeamPlForSRS and is not provided PUSCH-PathlossReferenceRS and PUSCH-PathlossReferenceRS-r16, the UE uses the same RS resource index  as for a SRS resource set with an SRS resource associated with the PUSCH transmission
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0 and the UE is not provided a spatial setting for a PUCCH transmission, or 
-	the PUSCH transmission is scheduled by a DCI format 0_1 or a DCI format 0_2 that does not include an SRI field, or 
-	SRI-PUSCH-PowerControl is not provided to the UE, 
	the UE determines a RS resource index  with a respective PUSCH-PathlossReferenceRS-Id value being equal to zero where the RS resource is either on serving cell  or, if provided, on a serving cell indicated by a value of pathlossReferenceLinking
*** 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 on NZP CSI-RS 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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