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Introduction
In this contribution, we provide some discussion on remaining issues on multi-beam operation on overhead and latency reduction.
Overhead and latency reduction
DL beam indication
It has been agreed that a MAC CE can be used to indicate the TCI states for all CORESETs for multiple CCs. However, such CORESET should not include the CORESET-BFR. If the TCI is indicated for CORESET-BFR, after UE transmits the PRACH, the QCL assumption for CORESET-BFR would be confusing, since UE is not able to apply two different beams to receive a single CORESET.
Proposal 1: The MAC CE to update TCI state for all CORESET for multiple CCs should not be applicable for CORESET-BFR.
· Adopt the following TP for 38.213
	[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1	UE procedure for determining physical downlink control channel assignment 
<unrelated part omitted>
-	if the UE is provided by simultaneousTCI-CellList a number of lists of cells for simultaneous TCI state activation, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command, where the CORESET associated with recoverySearchSpaceId is excluded.




Action Time for PDSCH/PUSCH beam indication
In Rel-16, a single MAC CE to update the spatial relation for CORESETs in multiple CCs have been supported. For PDSCH scheduled by DCI without TCI present, it is defined that the PDSCH QCL assumption should be the same as the QCL/TCI for the CORESET with the scheduling PDCCH as follows. 
	38.214 section 5.1.5
If tci-PresentInDCI is not configured for the CORESET scheduling the PDSCH or the PDSCH is scheduled by a DCI format 1_0, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission.



However, the QCL/TCI of the CORESET with the scheduling PDCCH may be updated based on a MAC CE for a group of CCs before the PDSCH slot and after the PDCCH slot. As shown in Figure 1, the action time for the MAC CE for the TCI update (3ms after UE transmits ACK for the MAC CE) may happen to be in between the PDCCH and PDSCH. Then, one potential issue is that there could be two different implementation options:
· Option 1: UE follows the TCI state for the CORESET in PDCCH slot
· Option 2: UE follows the TCI state for the CORESET in PDSCH slot
[image: ]
Figure 1: Potential Issue for PDSCH beam indication
For the case when TCI is present, it is defined that the indicated TCI is selected from the activated TCI states in PDSCH slot, which is similar to option 2. Therefore, we propose to reuse the same approach.
Proposal 2: If TCI is not present in DCI and scheduling offset is larger than the threshold, The PDSCH beam should be based on the QCL/TCI applied for the CORESET with scheduling PDCCH in the first PDSCH slot.
· Adopt the following TP for 38.214
	[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884]5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If a UE is configured with the higher layer parameter tci-PresentInDCI that is set as 'enabled' for the CORESET scheduling the PDSCH, the UE assumes that the TCI field is present in the DCI format 1_1 of the PDCCH transmitted on the CORESET. If a UE is configured with the higher layer parameter tci-PresentInDCI-ForFormat1_2 for the CORESET scheduling the PDSCH, the UE assumes that the TCI field with a DCI field size indicated by tci-PresentInDCI-ForFormat1_2 is present in the DCI format 1_2 of the PDCCH transmitted on the CORESET. If the PDSCH is scheduled by a DCI format not having the TCI field present, and the time offset between the reception of the DL DCI and the corresponding PDSCH is equal to or greater than a threshold timeDurationForQCL if applicable, where the threshold is based on reported UE capability [13, TS 38.306], for determining PDSCH antenna port quasi co-location, the UE assumes that the TCI state or the QCL assumption for the PDSCH is identical to the TCI state or QCL assumption whichever is applied for the CORESET used for the PDCCH transmission in the slot with the scheduled PDSCH. 




In Rel-16, a single MAC CE to update spatial relation for multiple PUCCH resources have been agreed. For PUSCH scheduled by DCI format 0_0, it is defined that its spatial relation should be based on that of PUCCH resource with lowest resource ID as follows:
	38.214 section 6.1
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in Subclause 9.2.1 of [6, TS 38.213]. 




Then, similarly to PDSCH beam indication discussed in section 2.2, the action time for PUCCH beam indication may be in between the PDCCH and PUSCH. Then, as shown in Figure 2, one potential issue is that there could be two different implementation options:
· Option 1: PUSCH follows the spatial relation for the PUCCH in PDCCH slot
· Option 2: PUSCH follows the spatial relation for the PUCCH in PUSCH slot

[image: ]
Figure 2: Potential Issue for PDSCH beam indication
As agreed in last meeting, the action time for MAC CE for spatial relation update for aperiodic SRS is in SRS slot instead of PDCCH slot, which is similar to option 2. Therefore we propose to use option 2 to define the action time for spatial relation assumption for PUSCH.
Proposal 3: When PUSCH is scheduled by DCI format 0_0, its spatial realtion should follow the that of PUCCH with lowest ID in PUSCH slot.
· Adopt the following TP for 38.214
	[bookmark: _Toc11352138][bookmark: _Toc20318028][bookmark: _Toc27299926]6.1	UE procedure for transmitting the physical uplink shared channel
[bookmark: _Hlk512252948]< Unchanged parts are omitted >
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell in the slot with scheduled PUSCH, as described in Subclause 9.2.1 of [6, TS 38.213]. 
< Unchanged parts are omitted >




Action time for aperiodic TRS beam indication
Currently, the minimal scheduling offset for aperiodic TRS is specified as follows:
For frequency range 2, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported ThresholdSched-Offset.

However, the parameter ThresholdSched-Offset has not been defined in 38.331. Since TRS is a kind of CSI-RS, the same parameter for other type of CSI-RS can be reused. 
Proposal 4: Endorse the following TP for 38.214 to clarify the action time for aperiodic TRS beam indication.
	[bookmark: _Toc11352099][bookmark: _Toc20317989][bookmark: _Toc27299887][bookmark: _Toc29673152][bookmark: _Toc29673293][bookmark: _Toc29674286][bookmark: _Toc36645516]5.1.6.1.1	CSI-RS for tracking
< Unchanged parts are omitted >
[bookmark: _Hlk513180296][bookmark: _Hlk512260067]-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.


 
Default beam for PUCCH/SRS/PUSCH for multi-TRP mode
When spatial relation and pathloss RS are not configured, for single-TRP mode, the default beam and default pathloss RS has been defined to be based on the TCI state for CORESET with lowest ID. But for multi-TRP mode, this has not been defined. Since multi-TRP operation is supported in Rel-16, it should be necessary to define the default beam for multi-TRP operation as well.
For single-DCI mode, this the gNBs are well coordinated, it is not necessary to introduce new behavior. Instead, the default beam for PUCCH/SRS could be the same as that defined for single-TRP mode. For multi-DCI mode, the gNBs may be deployed based on non-ideal backhaul. Thus, the default beam for PUCCH/SRS/PUSCH associated with different CORESETPoolIndex should be different. Currently the association between PUCCH/SRS/PUSCH and CORESETPoolIndex has only been defined when they are triggered in aperiodic manner. So at least the default beam for aperiodic PUCCH/SRS and PUSCH scheduled with DCI format 0_0 can be defined to be based on the CORESET with lowest ID in active BWP on the same CC within the same CORESETPoolIndex as the CORESET with scheduling PDCCH.
Proposal 5: With regard to the default beam/pathloss RS for PUCCH/SRS and PUSCH scheduled with DCI format 0_0, for single-DCI mode, reuse the same behavior defined for single-TRP mode; for multi-DCI mode, it can be defined to be based on the CORESET with lowest ID in active BWP on the same CC within the same CORESETPoolIndex as the CORESET with scheduling PDCCH.
· Endorse the following TP for 38.213 and 38.214
	TP for 38.213
[bookmark: _Toc12021448][bookmark: _Toc20311560][bookmark: _Toc26719385][bookmark: _Toc29894816][bookmark: _Toc29899115][bookmark: _Toc29899533][bookmark: _Toc29917270]7.2.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212] 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET 

	For aperiodic PUCCH, the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH
<unrelated part omitted>
7.3.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and 
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]

the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP, if CORESETs are provided in the active DL BWP of serving cell 
-	the active PDSCH TCI state with lowest ID [6, TS 38.214] in the active DL BWP, if CORESETs are not provided in the active DL BWP of serving cell 
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and 
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET

the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of serving cell  among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH 

<unrelated part omitted>
[bookmark: _Toc12021477][bookmark: _Toc20311589]9.2.2	PUCCH Formats for UCI transmission
<unrelated part omitted>
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]  
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the Pcell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.





	TP for 38.214
[bookmark: _Toc29673199][bookmark: _Toc29673340][bookmark: _Toc29674333]6.1	UE procedure for transmitting the physical uplink shared channel
<unrelated part omitted>
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell.
If UE is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET, for PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH. 
If UE is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET, for PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.

<unrelated part omitted>

[bookmark: _Toc11352157][bookmark: _Toc20318047][bookmark: _Toc27299945][bookmark: _Toc29673219][bookmark: _Toc29673360][bookmark: _Toc29674353]6.2.1	UE sounding procedure
<unrelated part omitted>
When 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, and if the UE is not configured with different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states, 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 active DL BWP of the CC
When 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, and if the UE is configured with different values of CORESETPoolIndex in ControlResourceSets, 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 among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.




Conclusion
In this contribution, we discussed the remaining issues for beam management. Based on the discussion, the following proposals have been made:
Overhead and latency reduction
Proposal 1: The MAC CE to update TCI state for all CORESET for multiple CCs should not be applicable for CORESET-BFR.
· Adopt the following TP for 38.213
	10.1	UE procedure for determining physical downlink control channel assignment 
<unrelated part omitted>
-	if the UE is provided by simultaneousTCI-CellList a number of lists of cells for simultaneous TCI state activation, the UE applies the antenna port quasi co-location provided by TCI-States with same activated tci-StateID value to CORESETs with index  in all configured DL BWPs of all configured cells in a list determined from a serving cell index provided by a MAC CE command, where the CORESET associated with recoverySearchSpaceId is excluded.




Proposal 2: When PUSCH is scheduled by DCI format 0_0, its spatial realtion should follow the that of PUCCH with lowest ID in PUSCH slot.
· Adopt the following TP for 38.214
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell in the slot with scheduled PUSCH, as described in Subclause 9.2.1 of [6, TS 38.213]. 
< Unchanged parts are omitted >




Proposal 3: When PUSCH is scheduled by DCI format 0_0, its spatial realtion should follow the that of PUCCH with lowest ID in PUSCH slot.
· Adopt the following TP for 38.214
	6.1	UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the dedicated PUCCH resource with the lowest ID within the active UL BWP of the cell in the slot with scheduled PUSCH, as described in Subclause 9.2.1 of [6, TS 38.213]. 
< Unchanged parts are omitted >




Proposal 4: Endorse the following TP for 38.214 to clarify the action time for aperiodic TRS beam indication.
	5.1.6.1.1	CSI-RS for tracking
< Unchanged parts are omitted >
-	Periodic CSI-RS resource in one set and aperiodic CSI-RS resources in a second set, with the aperiodic CSI-RS and periodic CSI-RS resource having the same bandwidth (with same RB location) and the aperiodic CSI-RS being 'QCL-Type-A' and 'QCL-TypeD', where applicable, with the periodic CSI-RS resources. For frequency range 2, the UE does not expect that the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources is smaller than the UE reported beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}ThresholdSched-Offset. The UE shall expect that the periodic CSI-RS resource set and aperiodic CSI-RS resource set are configured with the same number of CSI-RS resources and with the same number of CSI-RS resources in a slot. For the aperiodic CSI-RS resource set if triggered, and if the associated periodic CSI-RS resource set is configured with four periodic CSI-RS resources with two consecutive slots with two periodic CSI-RS resources in each slot, the higher layer parameter aperiodicTriggeringOffset indicates the triggering offset for the first slot for the first two CSI-RS resources in the set.



Proposal 5: With regard to the default beam/pathloss RS for PUCCH/SRS and PUSCH scheduled with DCI format 0_0, for single-DCI mode, reuse the same behavior defined for single-TRP mode; for multi-DCI mode, it can be defined to be based on the CORESET with lowest ID in active BWP on the same CC within the same CORESETPoolIndex as the CORESET with scheduling PDCCH.
· Endorse the following TP for 38.213 and 38.214
	TP for 38.213
7.2.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212] 

	the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET 

	For aperiodic PUCCH, the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of the primary cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH
<unrelated part omitted>
7.3.1	UE behaviour
<unrelated part omitted>
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and 
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]

the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP, if CORESETs are provided in the active DL BWP of serving cell 
-	the active PDSCH TCI state with lowest ID [6, TS 38.214] in the active DL BWP, if CORESETs are not provided in the active DL BWP of serving cell 
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS, and 
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET

the UE determines a RS resource index  providing a periodic RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index in the active DL BWP of serving cell  among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH 

<unrelated part omitted>
9.2.2	PUCCH Formats for UCI transmission
<unrelated part omitted>
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex value of 1 for any CORESET, or is provided CORESETPoolIndex value of 1 for all CORESETs, in ControlResourceSet and no codepoint of a TCI field, if any, in a DCI format of any search space set maps to two TCI states [5, TS 38.212]  
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the PCell.
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo, and
-	is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET
a spatial setting for a PUCCH transmission from the UE is same as a spatial setting for PDCCH receptions by the UE in the CORESET with the lowest ID on the active DL BWP of the Pcell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.





	TP for 38.214
6.1	UE procedure for transmitting the physical uplink shared channel
<unrelated part omitted>
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell.
If UE is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET, for PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is not configured with PUCCH resources on the active UL BWP and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH. 
If UE is not provided CORESETPoolIndex or provided CORESETPoolIndex value of 0 for a CORESET, and is provided CORESETPoolIndex value of 1 for another CORESET, for PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 is set ‘enabled’, the UE is configured with PUCCH resources on the active UL BWP where all the PUCCH resource(s) are not configured with any spatial relation and the UE is in RRC connected mode, the UE shall transmit PUSCH according to the spatial relation, if applicable, with a reference to the RS with ‘QCL-TypeD’ corresponding to the QCL assumption of the CORESET with the lowest ID on the active DL BWP of the cell in case CORESET(s) are configured on the cell among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.

<unrelated part omitted>

6.2.1	UE sounding procedure
<unrelated part omitted>
When 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, and if the UE is not configured with different values of CORESETPoolIndex in ControlResourceSets, and is not provided at least one TCI codepoint mapped with two TCI states, 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 active DL BWP of the CC
When 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, and if the UE is configured with different values of CORESETPoolIndex in ControlResourceSets, 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 among the CORESETs with the same CORESETPoolIndex as the CORESET with the scheduling PDCCH.
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