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1 Introduction
In this contribution, we discuss the Rel-16 maintenance issues for multi-beam (MB) operation.
2 Enabling condition of default beam/PL RS 
For the feature of default beam/PL RS, it has been agreed that this feature is supported for UEs supporting beam correspondence. 
	Agreement@RAN1#98
At least for UEs supporting beam correspondance, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, a default spatial relation for dedicated-PUCCH/SRS is applied
· FFS: Detail on the default spatial relation

Agreement@RAN1#98
At least for UEs supporting beam correspondence, if spatial relation info for dedicated-PUCCH/SRS, except for SRS with usage = 'BeamManagement', is not configured in FR2, the applied default spatial relation for the dedicated-PUCCH/SRS is down-selected from the followings in RAN1#98bis
· Alt.1: default TCI state or QCL assumption of PDSCH (e.g. the most recent slot and the lowest CORESET ID)
· Alt.2: one of an active TCI state of CORESET
· FFS: details of which TCI state
· Alt.3: TCI state of scheduling PDCCH for A-SRS/PUCCH, and default TCI state or QCL assumption of PDSCH for other than A-SRS/PUCCH
· Alt.4: CORESET#0 QCL assumption
· Alt.5: pathloss reference RS
· FFS: details of which pathloss reference RS
· FFS: whether to apply the above for UEs not supporting beam correspondence

Agreement@RAN1#99
The following working assumption is confirmed with revision in red
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
· Default TCI state or QCL assumption of PDSCH, i.e.,
· 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
· FFS: Details on UE behavior in the absence of the activated TCI state
· FFS: Details on default spatial relation in multicarrier scenario
· FFS: Details on which RS to use for pathloss measurement
· FFS: Details on how to handle this issue in case pathloss RSs are configured



This condition has been implemented for PUCCH in TS38.213 as captured below. 
	[bookmark: _Toc12021477][bookmark: _Toc20311589][bookmark: _Toc26719414][bookmark: _Toc29894849][bookmark: _Toc29899148][bookmark: _Toc29899566][bookmark: _Toc29917303][bookmark: _Toc36498177]9.2.2	PUCCH Formats for UCI transmission
*** Unchanged text is 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.



However, the condition has not been implemented for SRS, therefore in [1], OPPO proposed to add this condition to SRS part in TS38.214, as captured below.
	[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 ***



In [2], DOCOMO pointed out that even non-BC UEs should report beamCorrespondenceWithoutUL-BeamSweeping, but the difference from BC UEs is whether to need UL beam sweeping to meet the BC requirement. Therefore, DOCOMO proposed to change the condition to a corresponding UE capability report as captured below. 

	9.2.2	PUCCH Formats for UCI transmission
[…]
If a UE
-	reports indicates a capability to support beamCorrespondenceWithoutUL-BeamSweeping [DefaultSpatialRelation], 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH, and 
-	is not provided PUCCH-SpatialRelationInfo in FR2,
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.
[…]



[bookmark: _GoBack]From technical perspective, in order to support the default beam, UE should be able to apply the best UL Tx beam according to the corresponding DL Rx beam, which means that UE should know one-to-one mapping between the best UL Tx beam and the best DL Rx beam for all possible DL Tx beams. This operation is not feasible to non-BC UEs that require UL beam sweeping to meet the BC requirements, in other words, UEs that report their component 1 of UE feature group 2-20 as ‘0’. Therefore, we think that this condition needs to be captured in specification. In another aspect, as we agreed the related UE capability for indicating support or no-support of this feature, DOCOMO’s approach makes sense for writing specification. Therefore, we propose to clarify this condition in UE feature and adopt DOCOMO’s approach. The condition can even be deleted from the spec if this is clarified in UE feature because gNB would not configure enableDefaultBeamPlForPUCCH to UEs that do not support the default beam/PL RS. 

Proposal: Clarify that FG16-1c(Default spatial relation) is supported only for UEs that reports component 1 of the FG2-20(beam correspondence) as ‘1’, and then, adopt the following TP in TS38.213.
	9.2.2	PUCCH Formats for UCI transmission
*** Unchanged text is 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.
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