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Introduction
In RANP#85 meeting, the WID on multi-beam operation of Rel.16 was modified as below
	· Enhancements on multi-beam operation, primarily targeting FR2 operation:
· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead
· Specify beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2
· Specify measurement and reporting of either L1-RSRQ or L1-SINR


During the maintenance phase, we present our view on the remaining issues of multi-beam operation for Rel.16 eNR-MIMO. Note that this contribution is revised from R1-2001818. 
Overhead and latency reduction
Default SRS beam and updated SRS beam
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]Regarding SRS, two approaches of Tx beam determination have been supported in Rel.16. One is the simultaneous spatial relation updating across multiple BWPs/CCs for SP-SRS and Ap-SRS. If the SP/AP-SRS resources are with the same ID as the one in MAC CE, then the spatial relation of the SRS resources in all the BWPs of indicated CCs (configured by RRC parameter simultaneousSpatial-UpdatedList-r16 and simultaneousSpatial-UpdatedListSecond-r16) shall be simultaneously and automatically updated. 
The other one for determining spatial relation of SRS is specified in a default way by configuring enableDefaultBeamPlForSRS to follow TCI-state of CORESET with lowest ID (depending on CORESET configured in the CC) or active TCI-state with lowest ID (if no CORESET configured in the CC). We have noticed that there are some constraints for this approach to work, e.g. SRS resource other than for ‘beam management’ and ‘non-codebook’, and PL RS not configured, and spatial relation not configured, etc. 
But we notice that in the current Spec, the above-mentioned approaches for determining spatial relation of SRS can be turned on by NW at the same time. For such a case, if not carefully handled by NW, the Tx beam of SRS resource involved with simultaneous spatial relation updating might be different from the one from default beam setting. This shall cause confusion on which UL Tx beam to apply for UE transmitting SP/AP-SRS. Therefore, from UE complexity perspective, it is straight-forward to only enable one of two mechanisms by RRC signalling. In addition, we slightly prefer to give the default mechanism of determining spatial relation of SRS resource high priority. With this being said, we have following 
Proposal 1: If a UE is configured with higher layer parameter enableDefaultBeamPlForSRS on a CC, it shall not expect the CC to be included in either simultaneous spatial relation updating list, i.e. simultaneousSpatial-UpdatedList-r16 and simultaneousSpatial-UpdatedListSecond-r16.
The following text proposal implements proposal 1:
	< Start of the text proposal on TS 38.214 section 6.2.1 updated in R1-2003146>
< Unchanged parts are omitted >
When a spatialRelationInfo is activated/updated for a semi-persistent or aperiodic SRS resource configured by the higher layer parameter SRS-Resource by a MAC CE for a set of CCs/BWPs, where the applicable list of CCs is indicated by higher layer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16, the spatialRelationInfo is applied for the semi-persistent or aperiodic SRS resource(s) with the same SRS resource ID for all the BWPs in the indicated CCs.
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
and the UE shall not expect the CC to be included in the applicable list of CCs indicated by higher layer parameter simultaneousSpatial-UpdatedList-r16 or simultaneousSpatial-UpdatedListSecond-r16.
< Unchanged parts are omitted >
< End of the text proposal on TS 38.214 section 6.2.1 updated in R1-2003146>


CORESET-BFR beam and updated CORESET beam
For PCell or PSCell BFR, there is a special CORESET (name it as CORESET-BFR for simplicity here) which was specifically designed for a UE reporting BFRQ to receive BFR response from NW. During PCell or PSCell BFR procedure, QCL assumption of the CORESET-BFR depends on which new beam the UE selects in candidate beam determination. Consequently, it cannot be known prior to BFR event. 
As a consequence, if the CC of CORESET-BFR with index p is included in simultaneousTCI-UpdateList-r16 or simultaneousTCI-UpdateListSecond-r16 and MAC CE activates TCI-state for CORESETs with index p across BWPs/CCs, then the CORESET-BFR is going to have a pre-determined TCI-state before BFR event. This could cause confusion to a UE on which QCL assumption to apply when receiving the BFRR in the CORESET-BFR. Hence we would like to echo the Proposal 1 in [1]
Proposal 2: The TCI-state of CORESET-BFR is not expected to be updated by the MAC CE which activates TCI-state for the CORESETs with same index across multiple CCs. 
The following text proposal implements proposal 2:
	< Start of the text proposal on TS 38.213 section 10.1 updated in R1-2003181>
< Unchanged parts are omitted >
if the UE is provided by simultaneousTCI-UpdateList-r16 or simultaneousTCI-UpdateListSecond-r16 up to two 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(s) through a link to a search space set provided by recoverySearchSpaceId shall be excluded. 
< Unchanged parts are omitted >
< End of the text proposal on TS 38.213 section 10.1 updated in R1-2003181>


Conclusions
Finally, allow us to repeat our proposals to draw attention.
Proposal 1: If a UE is configured with higher layer parameter enableDefaultBeamPlForSRS on a CC, it shall not expect the CC to be included in either simultaneous spatial relation updating list, i.e. simultaneousSpatial-UpdatedList-r16 and simultaneousSpatial-UpdatedListSecond-r16.
Proposal 2: The TCI-state of CORESET-BFR is not expected to be updated by the MAC CE which activates TCI-state for the CORESETs with same index across multiple CCs. 
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