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1. Introduction
In RAN#86 meeting, NR Rel-16 eMIMO was declared as complete. It has been agreed that RAN1 shall continue to focus on stabilizing the essential functionality for NR Rel-16 eMIMO in this RAN1#104-e meeting. There are some remaining details on multi-beam operation which need to be refined or updated in the specification. We provide our TPs on multi-beam operation related issues in this contribution.
2. Beam failure recovery for SCell
2.1 Beam failure detection
[bookmark: _GoBack]After reviewing the latest TS 38.331, there is no RRC parameter failureDectionResource, and instead the beam failure detection (BFD) RS is configured by RRC parameter failureDetectionResourcesToAddModList. Therefore, we have the following text proposal for the paragraph corresponding to link recovery procedures to align with names of Rel-16 RRC parameters in TS 38.331.
· Although there is the same RRC mis-matching issue for Rel-15 spec, we prefer to handle this issue in Rel-16 only considering that Rel-15 spec has been declared as complete and deployed for several years.
TP 1: {38.213: 6 Link recovery procedures}
	<Unchanged part is omitted>

A UE can be provided, for each BWP of a serving cell, a set [image: ] of periodic CSI-RS resource configuration indexes by failureDetectionResourcesfailureDetectionResourcesToAddModList and a set [image: ] of periodic CSI-RS resource configuration indexes and/or SS/PBCH block indexes by candidateBeamRSList or candidateBeamRSListExt or candidateBeamRSSCellList for radio link quality measurements on the BWP of the serving cell. If the UE is not provided  by failureDetectionResourcesfailureDetectionResourcesToAddModList for a BWP of the serving cell, the UE determines the set [image: ] to include periodic CSI-RS resource configuration indexes with same values as the RS indexes in the RS sets indicated by TCI-State for respective CORESETs that the UE uses for monitoring PDCCH and, if there are two RS indexes in a TCI state, the set [image: ] includes RS indexes configured with qcl-Type set to 'typeD' for the corresponding TCI states. The UE expects the set [image: ] to include up to two RS indexes. The UE expects single port RS in the set [image: ]. The UE expects single-port or two-port CSI-RS with frequency density equal to 1 or 3 REs per RB in the set [image: ].
<Unchanged part is omitted>


2.2 Clarify which cells the smallest SCS is based on
In RAN1#99 meeting, it has been agreed that 28 symbols are based on the smallest SCS of the response receiving cell and the failed cell [1] as follows. 
	Agreement
The value of K to apply the newly identified beam to all the CORESETs after UE receives response to step 2 MAC CE is 28.
· 28 symbols is based on the smallest SCS of the response receiving cell and the failed cell.


But, unfortunately, we did not identify the case with multiple failed cells when discussing above agreement. According to current TS38.213, we still have two following interpretations about the sentence that the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell.
· Interpretation-1: Determining SCS of 28 symbols is per failed cell (i.e., based on the smallest SCS of the response receiving cell and a respective failed cell).
· Interpretation-2: Determining SCS of 28 symbols is based on the smallest SCS of the response receiving cell and all failed cells.
From the perspective of the complexity of UE implementation, Interpretation-2 is more appropriate and is beneficial for aligning the timeline of beam updating across CC. Also it seems that the above-mentioned wording of ‘the at least one SCell(s)’ in current spec implies this interpretation. Consequently, we have the following text proposal.
TP 2: {38.213: 6	Link recovery procedures}
	<Unchanged part is omitted>
A UE can be provided, by schedulingRequestID-BFR-SCell-r16, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any
-	transmits PUCCH on a PUCCH-SCell using a same spatial domain filter as the one corresponding to  for periodic CSI-RS or SS/PBCH block reception, as described in Clause 9.2.2, and using a power determined as described in Clause 7.2.1 with , , and , if 
-	the UE is provided PUCCH-SpatialRelationInfo for the PUCCH,
-	a PUCCH with the LRR was either not transmitted or was transmitted on the PCell or the PSCell, and
-	the PUCCH-SCell is included in the SCell(s) indicated by the MAC-CE
where the SCS configuration for the 28 symbols is the smallest of the SCS configurations of the active DL BWP for the PDCCH reception and of the active DL BWP(s) of the at least one SCell SCell(s) indicated by the MAC-CE.


2.3 Updating CORESETPoolIndex of CORESET on beam failure SCell in mTRP
The QCL assumption of all CORESETs on a beam failure SCell is determined according to qnew reported by the UE. Consequently, in such case, all CORESETs on the beam failure SCell(s) can only be transmitted by a single TRP, and M-TRP transmission with two CORESETPoolIndex values do not work after BFR. Therefore, a fall back mechanism from M-TRP to S-TRP for SCell is required in Rel-16 based on the following analysis.
· After SCell-BFR is completed, there is no need for UE to keep tracking two CORESETPoolIndex values, and the UE power consumption can be saved significantly.
· Otherwise, if going with current spec, both features of SCell BFR and mDCI-mTRP can NOT be preformed well. In other words, it may reduce the motivation of gNB and UE vendors to deploy these two useful feature together
To achieve this, a straightforward solution is to set CORESETPoolIndex of all CORESETs of the failed SCell(s) as 0 by default in the spec. Therefore, we have the following text proposal.
TP 3: {38.213: 6	Link recovery procedures}
	<Unchanged part is omitted>
A UE can be provided, by schedulingRequestID-BFR-SCell-r16, a configuration for PUCCH transmission with a link recovery request (LRR) as described in Clause 9.2.4. The UE can transmit in a first PUSCH MAC CE providing index(es) for at least corresponding SCell(s) with radio link quality worse than Qout,LR, indication(s) of presence of  for corresponding SCell(s), and index(es)  for a periodic CSI-RS configuration or for a SS/PBCH block provided by higher layers, as described in [11, TS 38.321], if any, for corresponding SCell(s). After 28 symbols from a last symbol of a PDCCH reception with a DCI format scheduling a PUSCH transmission with a same HARQ process number as for the transmission of the first PUSCH and having a toggled NDI field value, the UE
-	monitors PDCCH in all CORESETs on the SCell(s) indicated by the MAC CE using the same antenna port quasi co-location parameters as the ones associated with the corresponding index(es) , if any, and assumes the CORESETPoolIndex, if configured, of all CORESETs on the SCell(s) as 0.
<Unchanged part is omitted>


3. Conclusion
In this contribution, we provide the aforementioned text proposals for maintenance of multi-beam operation.
4. References
[1] Chairman's Notes RAN1#99 final.
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