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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we discuss the default spatial relation and pathloss reference RS for dedicated-PUCCH, SRS, and PUSCH scheduled by DCI format 0_0.

Default spatial relation and pathloss reference RS
As listed in the latest UE feature list in R1-2003073.zip (endorsed after RAN1#100b-e meeting), the default spatial relation and pathloss reference RS for dedicated-PUCCH, SRS, and PUSCH scheduled by DCI format 0_0, are combined into a single feature group. 
	Index
	Feature group
	Components

	16-1c
	Default spatial relation
	Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH scheduled by DCI format 0_0



While it is still undecided, it is quite desirable that a single UE capability bit is used to report the support for default spatial relation and pathloss reference RS for all three involved uplink channel/signal(s), i.e., dedicated-PUCCH, SRS, and PUSCH scheduled by DCI format 0_0.
Meanwhile, as can be seen from 38.213 and 38.214 (copied below and highlighted in light blue), three separate RRC commands (i.e., enableDefaultBeamPlForPUCCH, enableDefaultBeamPlForSRS, enableDefaultBeamPlForPUSCH0_0) are used enable default spatial relation and pathloss reference RS for these channel/signal(s). 
Assuming the UE capability is designed to have only a single bit reporting for all three channel/signal(s) together, it would also be desirable to allow NW to enable all these UE behaviors by a single RRC command. This would not only save the RRC signaling overhead, but also reduce the management complexity at NW side. A possible way to introduce such unified enabler is provided as below, with the changes marked in red. 
Text proposal 1 for TS38.213-g00:
	-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided PUCCH resources for the active UL BWP, and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0  or enableDefaultUplinkBeamPathlossRS

	the UE determines a RS resource index  providing a 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 scheduling cell for the serving cell
-	If 
-	the PUSCH transmission is scheduled by a DCI format 0_0, 
-	the UE is not provided a spatial setting for PUCCH resources on the active UL BWP of the primary cell [11, TS 38.321], and
-	the UE is provided enableDefaultBeamPlForPUSCH0_0 or enableDefaultUplinkBeamPathlossRS

	the UE determines a RS resource index  providing a 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
[Omitted]
-	If the UE
-	is not provided pathlossReferenceRSs, and
-	is not provided PUCCH-SpatialRelationInfo, and
-	is provided enableDefaultBeamPlForPUCCH or enableDefaultUplinkBeamPathlossRS

	the UE determines a RS resource index  providing a 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
[Omitted]
-	If the UE
-	is not provided pathlossReferenceRS or SRS-PathlossReferenceRS, 
-	is not provided spatialRelationInfo, and
-	is provided enableDefaultBeamPlForSRS or enableDefaultUplinkBeamPathlossRS

	the UE determines a RS resource index  providing a RS resource with 'QCL-TypeD' in
-	the TCI state or the QCL assumption of a CORESET with the lowest index, if CORESETs are provided in the active DL BWP
-	the active PDSCH TCI state with lowest ID [6, TS 38.214], if CORESETs are not provided in the active DL BWP
[Omitted]
If a UE
-	reports beamCorrespondenceWithoutUL-BeamSweeping, 
-	is not provided pathlossReferenceRSs in PUCCH-PowerControl, 
-	is provided enableDefaultBeamPlForPUCCH or enableDefaultUplinkBeamPathlossRS, and 
-	is not provided PUCCH-SpatialRelationInfo, 
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.



Text proposal 2 for TS38.214:
	For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 or enableDefaultUplinkBeamPathlossRS 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-Type-D’ corresponding to the QCL assumption of the CORESET with the lowest ID. 
For PUSCH scheduled by DCI format 0_0 on a cell and if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 or enableDefaultUplinkBeamPathlossRS 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-Type-D’ corresponding to the QCL assumption of the CORESET with the lowest ID in case CORESET(s) are configured on the CC.
 [Omitted]
Two transmission schemes are supported for PUSCH: codebook based transmission and non-codebook based transmission. The UE is configured with codebook based transmission when the higher layer parameter txConfig in pusch-Config is set to 'codebook', the UE is configured non-codebook based transmission when the higher layer parameter txConfig is set to 'nonCodebook'. If the higher layer parameter txConfig is not configured, the UE is not expected to be scheduled by DCI format 0_1 or 0_2. If PUSCH is scheduled by DCI format 0_0, the PUSCH transmission is based on a single antenna port. Except if the higher layer parameter enableDefaultBeamPlForPUSCH0_0 or enableDefaultUplinkBeamPathlossRS is set 'enabled', the UE shall not expect PUSCH scheduled by DCI format 0_0 in a BWP without configured PUCCH resource with PUCCH-SpatialRelationInfo in frequency range 2 in RRC connected mode.
[Omitted]
When the higher layer parameter enableDefaultBeamPlForSRS or enableDefaultUplinkBeamPathlossRS 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, 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



[bookmark: _Ref129681832]Proposal 1: Introduce a single and unified RRC enabler for NW to indicate UE to turn on default spatial relation and pathloss reference RS for dedicated-PUCCH, SRS, and PUSCH scheduled by DCI format 0_0 all together. Send an LS to RAN2 about this.

Conclusions
The proposals in this paper are summarized as follows. 
Proposal 1: Introduce a single and unified RRC enabler for NW to indicate UE to turn on default spatial relation and pathloss reference RS for dedicated-PUCCH, SRS, and PUSCH scheduled by DCI format 0_0 all together. Send an LS to RAN2 about this.
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