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1.	Introduction
In the last meeting, RAN2 beam failure detection and beam failure recovery on multiple RTP and made agreements as follows.
	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”




Some FFS point are still left and there are some issues did not resolve yet.
In this paper, we provide our view on the BFR handling on multiple TRP.

2.	Discussion
In RAN1#104bis-e, RAN1 introduced a new concept of TRP-specific BFR, in addition to cell-specific BFR, i.e., legacy BFR.
	RAN1 Agreement
· Support simultaneous configuration of cell-specific BFR and TRP-specific BFR in different CCs.
· FFS: whether cell-specific and TRP-specific BFR can be configured in the same CC. 



In the last meeting, in order to support TRP-specific BFR, RAN2 agreed to use separate beamFailureDetectionTimer and BFI_COUNTER for each BFD-RS set of a serving cell configured with multiple TRP and introduced new BFR MAC CE and BFR triggering procedure for TRP-specific BFR. 
In addition, for the case where beam failure is detected on both TRPs of SCell/SpCell, RAN2 agreed that BFR is triggered for that SCell and RA procedure is initiated on SpCell, i.e., trigger cell-specific BFR as in legacy. However, in [1], some companies thought it was unclear what beam failure is detected on both TRPs meant and this remains as FFS.
We think this means that BFI_COUNTER reaches to beamFailureInstanceMaxCount for BFD-RS for a TRP and for other TRP in a same cell sequentially or at the same time, i.e., BFR is triggered on a TRP and not cancelled while the other BFR is triggered on the other TRP and not cancelled in a same cell. Then, the UE triggers cell-specific BFR based on BFD on both TRPs, i.e, the UE triggers BFR for the cell for SCell case and initiates RA procedure for BFR for SpCell cases.
Proposal 1. RAN2 confirm that beam failure is detected on both TRPs means that BFR is triggered on a TRP and not cancelled while the other BFR is triggered on the other TRP and not cancelled in a same cell.

The other FFS point is whether the UE transmits new BFR MAC CE or legacy BFR MAC CE when beam failure is detected on both TRPs of SpCell or SCell. If only cell-specific BFR is triggered in all of serving cells in which beam failure is detected, it can be thought that legacy BFR MAC CE may be sufficient. This is because the network can know that beam failure is detected on both TRPs upon the reception of legacy BFR MAC CE. However, legacy BFR MAC CE does not include the candidate beam for each TRPs. Thus, we think legacy BFR MAC CE is not sufficient to inform beam failure information in case of multiple TRP.
In addition, there may be two cases that beam failure is detected in multiple serving cells. 
· Case 1) There are only serving cells in which beam failure is detected on both TRPs. 
· Case 2) There are some serving cells in which beam failure is detected on both TRPs and the other cells in which beam failure is detected on one TRP. 
It may be assumed that legacy BFR MAC CE is supported for Case 1) and the new BFR MAC CE is supported for Case 2). However, we think that the separate UE behaviour depending on the number of TRPs with BFR complicates the specification and we don’t see any benefit by using the different MAC CE. Therefore, we prefer to use single behaviour for both cases and propose that the UE transmits a new BFR MAC CE if beam failure is detected on both TRPs of SpCell or SCell.
Proposal 2. UE transmits a new BFR MAC CE if beam failure is detected on both TRPs of SpCell or SCell.

In [1], considering two TRPs, the BFR cancellation related issue was raised. For example, if TRP1 of the SpCell occurs beam failure while TRP2 does not, and a BFR MAC CE is transmitted for TRP1, shall we cancel/terminate the BFR triggered by TRP1? If BFR triggered by TRP1 is cancelled/terminated, and then TRP2 occurs beam failure, is RACH initiated on the SpCell?
According to the current specification, for SpCell, when BFI_COUNTER reaches to beamFailureInstanceMaxCount, RA procedure is initiated and there is no triggered BFR. Thus, BFR cancellation is unclear in multiple TRP operation for SpCell case. Note that BFR triggering in SpCell is already agreed in the last meeting as follows.
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;

We think it can be resolve easy by applying the legacy SCell BFR cancellation to the cancellation of TRP-specific BFR, and for cell-specific BFR, legacy BFR cancellation is applied as follows. 
· If BFR is triggered for a serving cell by BFR on one TRP, i.e., TRP-specific BFR, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of the TRP is transmitted. 
· If BFR is triggered for an SCell by BFR on both TRP, i.e., cell-specific BFR of SCell, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted
· If BFR is triggered for an SpCell cell by BFR on both TRP, i.e., cell-specific BFR of SpCell, the triggered BFR is cancelled when Random Access procedure is initiated on the SpCell.

We think this is just a change form per cell operation to per TRP operation and this is not a new mechanism. Thus, we think there is no big impact on UE behavior. Therefore, we propose to apply the legacy SCell BFR cancellation to the cancellation of TRP-specific BFR, and for cell-specific BFR, legacy BFR cancellation is applied
Proposal 3. Legacy SCell BFR cancellation is applied to the cancellation of TRP-specific BFR and legacy BFR cancellation of SCell/SpCell is applied to the cancellation of cell-specific BFR as follows.
· If BFR is triggered for a serving cell by BFR on one TRP, i.e., TRP-specific BFR, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of the TRP is transmitted. 
· If BFR is triggered for an SCell by BFR on both TRP, i.e., cell-specific BFR of SCell, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted
· If BFR is triggered for an SpCell cell by BFR on both TRP, i.e., cell-specific BFR of SpCell, the triggered BFR is cancelled when Random Access procedure is initiated on the SpCell.

3.	Conclusion
In this document, we discuss the beam failure handling on multiple TRP operation, and made proposals as following.
Proposal 1. RAN2 confirm that beam failure is detected on both TRPs means that BFR is triggered on a TRP and not cancelled while the other BFR is triggered on the other TRP and not cancelled in a same cell.
Proposal 2. UE transmits a new BFR MAC CE if beam failure is detected on both TRPs of SpCell or SCell.
Proposal 3. Legacy SCell BFR cancellation is applied to the cancellation of TRP-specific BFR and legacy BFR cancellation of SCell/SpCell is applied to the cancellation of cell-specific BFR as follows.
· If BFR is triggered for a serving cell by BFR on one TRP, i.e., TRP-specific BFR, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of the TRP is transmitted. 
· If BFR is triggered for an SCell by BFR on both TRP, i.e., cell-specific BFR of SCell, the triggered BFR is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted
· If BFR is triggered for an SpCell cell by BFR on both TRP, i.e., cell-specific BFR of SpCell, the triggered BFR is cancelled when Random Access procedure is initiated on the SpCell.
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