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1	Introduction
In the previous RAN2#115-e, the following was agreed:
	MAC entity maintains separate beamFailureDetectionTimer and BFI_COUNTER for each BFD-RS set of a serving cell configured with multiple BFD-RS sets.
beamFailureDetectionTimer and beamFailureInstanceMaxCount configuration is configured independently for each TRP of serving cell.
If the MAC entity receives beam failure instance indication for a BFD-RS set of a serving cell, it shall perform the following: 
- (re-)start beamFailureDetectionTimer corresponding to that BFD-RS set of the serving cell; 
- increment BFI_COUNTER corresponding to that BFD-RS set of the serving cell by 1.
- If BFI_COUNTER >= beamFailureInstanceMaxCount corresponding to that BFD-RS set of the serving cell:
- trigger a BFR for the BFD-RS set of the Serving Cell;

For the case of both intra cell and inter cell: 
BFD-RS set ID is included in BFR MAC CE to identify the failed TRP.

For the case of intra cell (FFS for inter cell). 
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SCell, BFR is triggered for that SCell. 
- FFS whether UE transmits a) legacy BFR MAC CE or b) new BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of SpCell, random access procedure is initiated on SpCell. 
- FFS whether UE transmits a) legacy BFR MAC CE or b) new BFR MAC CE indicating both failed TRPs as well as the beam failure recovery information for both TRPs.
FFS what is meant in detail by “beam failure is detected on both TRPs”




The following was agreed in RAN1#106-e meeting:




	Agreement
Support to configure an association between a BFD-RS set on SpCell and a PUCCH-SR resource / SR configuration for per TRP BFR.
· FFS: Configure an association between a BFD-RS set on SCell and a PUCCH-SR resource / SR configuration for per TRP BFR
A UE capability signaling is introduced for indicating the support of this association. Above applies only for multi-DCI case.

Agreement
RACH-based transmission can be triggered on a SpCell at least in the following scenarios
· Scenario 1: When beam failure is detected on all BFD-RS sets on the SpCell 
· FFS: other scenarios
· Scenario 2: at least one TRP fails on SpCell
· Scenario 3: at least one pre-defined TRP fails on SpCell
· Scenario 4: at least one TRP fails and no PUCCH-SR is configured, and no UL grant is available
· Scenario 5: If MAC-CE based reporting does not work (details FFS)
· Scenario 6: When no PUCCH-SR is configured

Agreement
To associate BFD-RS set k and NBI-RS set j
· Alt-1: 1-to-1, fixed in spec
· Whether NBI-RS configuration is mandatory is separate discussion

Conclusion
Design of MAC-CE related to SpCell when transmitted on msg3, msgA is up to RAN2.

Agreement
For the case of all CORESETs with 1 activated TCI state per CORESET , after 28 symbols from receiving the BFR response, the QCL assumption of all CORESETs  associated with CORESETPoolIndex  k (k=0,1) is updated by the RS resource associated with the latest reported new candidate beam (if found) associated with the failed BFD -RS set k (k=0,1) in the MAC-CE for TRP -specific BFR 
· The above applies to Scell and SpCell 
· The above applies for the multi-DCI case

Agreement
SCS of the 28 symbols is the smallest SCS of the active DL BWP for the response reception CC and of the active DL BWP (s) of the CC(s) with the failed TRP link(s) reported in BFR MAC CE.

Agreement
For RACH-based transmission, at least when all BFD-RS sets fail in SPCell, CBRA is supported



Furthermore, previously, RAN1 had agreed the following:
	Agreement
BFRQ response 
· Support at least the same gNB response as in Rel.16 SCell BFR (i.e. DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE)




2	Discussion
2.1	BFR-SR with beam failure on SpCell TRP
As agreed by RAN1, an association between a BFD-RS set on SpCell and a BFR SR configuration can be provided per TRP. This would mean that by detecting a beam failure on a first BFD-RS set associated with certain BFR-SR resource, the UE could, by means of the SR, indicate the beam failure happened on the first BFD-RS set. This could help NW, e.g., to provide the UL grant to transmit the BFR MAC CE through the TRP not associated with the first BFD-RS set.
On the other hand, if the UE has multiple BFR SR configurations, only the one associated with the BFD-RS set that failed should be considered valid in the SR procedure; otherwise, the UE should trigger RA procedure to request for UL resources.
Proposal 1: For SpCell, only the SR configuration associated with the failed BFD-RS set is considered valid in the SR procedure.
However, there seems to be no reason to restrict the NW associating LCHs or indication or the LBT failure recovery to the same SR configuration – similarly to Rel-16. Neither it should be restricted to associate both BFD-RS sets of the SpCell to the same SR configuration.
Proposal 2: As in legacy, for SR configuration associated with a BFD-RS set, NW can also associate logical channels or LBT failure recovery.
Proposal 3: NW can associate both BFD-RS sets of the SpCell to the same SR configuration.
2.2	Requirements for the new BFR MAC CE for mTRP
The BFR MAC CE used for the Rel-16 beam failure recovery is depicted in the following (TS 38.321). The bitmap indicates the cells that have beam failure detected and – depending on whether normal or truncated BFR MAC CE is reported – whether byte containing candidate availability information and possible candidate RS ID is present. 
RAN1 has agreed that each BFD-RS set of a serving cell is associated with NBI-RS set (New Beam Identification), hence, it is natural that the UE indicates the availability of a candidate per BFD-RS set in the BFR MAC CE. On the other hand, this also means that the BFD-RS set ID needs to be indicated in the MAC CE for NW to determine which BFD-RS set has failed and whether a candidate is indicated for it. Furthermore, it should be possible to report both BFD RS sets in the MAC CE.
Proposal 4: new BFR MAC CE shall be able to indicate the failed BFD-RS set per serving cell and the candidate availability/candidate beam RS ID per failed BFD-RS set.
Proposal 5: new BFR MAC CE shall be able to indicate beam failure information for both BFD-RS sets per serving cell.

	

Figure 6.1.3.23-1: BFR and Truncated BFR MAC CE with one octet Ci field


Figure 6.1.3.23-2: BFR and Truncated BFR MAC CE with four octets Ci field



Given the above, the BFR MAC CE for mTRP scenario may be even larger than the BFR MAC CE in Rel-16; thus, also the truncated BFR MAC CE for mTRP scenario shall be able to be supported. Truncation can generally follow the same principles as in legacy while the prioritization between cells to report could consider the failure status of both BFD RS sets.
Proposal 6: Support new Truncated BFR MAC CE for the mTRP scenario.
3	Conclusion
Proposal 1: For SpCell, only the SR configuration associated with the failed BFD-RS set is considered valid in the SR procedure.
Proposal 2: As in legacy, for SR configuration associated with a BFD-RS set, NW can also associate logical channels or LBT failure recovery.
Proposal 3: NW can associate both BFD-RS sets of the SpCell to the same SR configuration.
Proposal 4: new BFR MAC CE shall be able to indicate the failed BFD-RS set per serving cell and the candidate availability/candidate beam RS ID per failed BFD-RS set.
Proposal 5: new BFR MAC CE shall be able to indicate beam failure information for both BFD-RS sets per serving cell.
Proposal 6: Support new Truncated BFR MAC CE for the mTRP scenario.
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