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According to the mTRP BFR discussion in the RAN2#116-e meeting [1], RAN2 agreed to request the UE to report the BFR information of both failed TRP(s) for SCell and SpCell, and trigger RACH procedure for SpCell. As captured in the meeting minutes, we still have the following issues to be resolved for the BFR.
	The meaning of “beam failure is detected on both TRPs” is to be clarified, It is FFS which of the following options shall be applied:
Option 1 (12/17): “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is still pending (i.e. not cancelled).
Option 2 (4/17): “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is still pending (i.e. not successfully completed)
Cell specific or TRP specific BFR / BFR cancellation when beam failure is detected on on both TRPs of SCell is to be determined. It is FFS which of the following options shall be applied:
Option 1(5/17): Cell specific BFR of SCell is triggered. Triggered Cell specific BFR of SCell is cancelled when BFR MAC CE containing beam failure information of both TRP of the SCell is transmitted.
Option 2 (12/17): TRP specific BFR for both the failed TRPs remains as pending. TRP specific BFR cancellation procedure (as discussed in Proposal 10) is applied for each TRP independently. 
It is FFS whether Triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SpCell.


In this contribution, we provide our understandings on the above FFS issues.
Discussion
Failure determination of both TRPs
From our understanding, the detection of beam failure in both TRPs would mean that a beam failure is detected in another TRP, when a beam failure has been detected in one TRP and the BFR for this beam failure has not been completed.
For the SCell/SpCell mTRP, when the beam failure is detected in one TRP, the UE would trigger the report of the new BFR MAC CE. According to the legacy SCell BFR procedure in the MAC as quoted below, if the BFR MAC CE is transmitted, the BFR is cancelled (i.e. Option 1) to avoid the transmission of the duplicated BFR MAC CE. And the SCell BFR is considered as completed (i.e. Option 2) when a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the legacy BFR MAC CE.
	38.321: (Option 1)
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled for an SCell for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered, not cancelled, and for which evaluation of the candidate beams according to the requirements as specified in TS 38.133 [11] has been completed.
All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell.

	38.321: (Option 2)
1>	else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this Serving Cell; or
1>	if the SCell is deactivated as specified in clause 5.9:
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.


From our understanding, Option 2 is technically more reasonable, as the transmission of the BFR MAC CE does not mean that the gNB is able to receive the BFR MAC CE, and does not mean that the beam failure of one TRP can be recovered. 
Proposal 1: “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is not successfully completed.
BFR cancellation
According to the RAN2#116-e meeting discussion, when one TRP fails, RAN2 agreed to cancel the BFR of the failed TRP when the BFR MAC CE is transmitted (as the legacy BFR cancellation):
	RAN2#116-e meeting agreement:
· Triggered BFRs for a BFD-RS set of a SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes enhanced BFR MAC CE (or Truncated enhanced BFR MAC CE, if supported) which contains beam failure recovery information (i.e. candidate beam available or not, candidate beam if available) of that BFD-RS set of the SCell.


For the case when both TPRs fail (i.e. cell-specific BFR), the new BFR MAC CE of both-TRP failure is triggered. As quoted above in Section 2.1, the cancellation of the BFR procedure is actually to avoid the duplicated transmission of the BFR MAC CE. Thus we consider that the legacy principle should also be applicable for the case when both TRPs fail. Regarding the above two Options, we think that both Options can work, and Option 2 which reuses the BFR cancellation procedure of the single TRP failure seems providing a more common design for the BFR cancellation of the single-TRP failure and the both-TRP failure. This means that when the new BFR MAC CE of both-TRP failure is transmitted, the UE cancels the two BFR fails of the two TRP-specific BFR independently. As such we slightly prefer Option 2.
Proposal 2: When both TRPs fail at the SCell, the TRP-specific BFR for both the failed TRPs remains as pending, and the TRP-specific BFR cancellation procedure is applied for each TRP independently.
Regarding SpCell BFR of the both TRP-failure case, the BFR cancellation could also be applied to each TRP independently. This means that the triggered BFRs for a BFD-RS set of a SpCell shall be cancelled when the enhanced BFR MAC CE is transmitted.
Proposal 3: The triggered BFRs for a BFD-RS set of a SpCell is cancelled when the enhanced BFR MAC CE is transmitted.

Conclusions
According to the analysis given above, we have the following proposals:
Proposal 1: “beam failure is detected on both TRPs” means that BFR is triggered for a TRP of the serving cell while the BFR for another TRP of same serving cell is not successfully completed.
Proposal 2: When both TRPs fail at the SCell, the TRP-specific BFR for both the failed TRPs remains as pending, and the TRP-specific BFR cancellation procedure is applied for each TRP independently.
Proposal 3: The triggered BFRs for a BFD-RS set of a SpCell is cancelled when the enhanced BFR MAC CE is transmitted.
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