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[bookmark: _Ref488331639]Introduction 
in last meeting, RAN2 has discussed the beam failure detection and recovery issues on TRP BFR, and there are still qiute a few open issues on BFR handling.
In this contribution, we discuss the remaining RAN2 specification impacts of per-TRP beam failure recovery based on the agreement made in both RAN1 and RAN2. 
[bookmark: _Ref178064866]Discussion
Definition of “beam failure is detected on both TRPs”
It has been agreed in that TRP-specific BFD counter and timer is introduced for TRP-specific BFR, and the same beam failure detection procedure will be reused for TRP-specific BFD, that is, for each TRP configured for BFD, gNB configures the beamFailureDetectionTimer, beamFailureInstanceMaxCount as well as BFI_COUNTER separately. And MAC entity maintains separate beamFailureDetectionTimer and BFI_COUNTER for each TRP of a serving cell.
As BFD procedure is performed independently, there is one possible scenario that beam failure is detected on both TRPs. Companies have reached consensus on the general solution for the given case, while it is unclear on the condition of “beam failure is detected on both TRPs” during the discussion of last meeting. 
In our understanding, if TRP2 declares a beam failure during the beam failure recovery procedure of TRP1(i.e. the beam failure recovery has not successfully completed), MAC entity assume beam failure is detected both TRPs. For example, if TRP1 triggers a BFR, and the corresponding MAC PDU including TRP BFR MAC CE is transmitted but not ACKed, it is assumed as “Beam failure is detected on both TRPs” if BFR is also declared on TRP2 since BFR for TRP1 is not successfully completed. That is, if TRP2 declares a beam failure during the beam failure recovery procedure of TRP1 (i.e. the beam failure recovery of TRP1 has not successfully completed), we assume beam failure is detected both TRPs.

[bookmark: _Toc92808170]“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.
SR configuration for TRP-BFR
In R16 SCell BFR, UE may trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered if the available UL grant is not able to accommodate the BFR MAC CE. Similar as SCell BFR, TRP-BFR can also trigger a SR to request the UL grant for BFR MAC CE transmission if the UL-SCH resources are not available for a BFR MAC CE transmission.
RAN1 has agreed that a UE can be configured with up to 2 PUCCH-SR resources in a cell group, and based on current RAN2 specification, UE can be configured with at most one PUCCH resource for a SR configuration. By considering both the RAN2 limitation and RAN1 agreement, the most straightforward way is to associate the two configured PUCCH resources with separate SR configuration for each TRP. 
[bookmark: _Toc92808171]Up to two SR ID is configured for TRP-BFR within the same cell group, each SR ID associate with a PUCCH resource.
BFR cancellation
Another open issue for TRP BFR is how to define the BFR cancellation for TRP-based BFR if cell specific BFR has been triggered when beam failure is detected on on both TRPs of the Cell. We have reached the following agreements last meeting:
RAN2#106e meeting agreements:
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.


To simply the spec impact, unified cancellation condition can be applied for both SCell and SpCell, according to the current agreements, the BFR cancellation is defined as following.
For SCell:
· If single TRP declares beam failure, triggered BFR 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. 
· If both TRPs declare beam failure, 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 SpCell
· If single TRP declares beam failure, it is FFS whether triggered BFR 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. 
· If both TRPs declare beam failure, 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.
To align the behaviour of SCell and SpCell, we think the 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. 
[bookmark: _Toc92808172]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.


If both TRPs declare beam failure, it is questionable on the granularity of BFR trigger/cancellation, i.e. either cell-specific BFR or TRP-specific BFR is triggered/cancelled. As the cell specific BFR is trigged of TRP-BFRs, it is more clearly to cancel corresponding TRP BFR even cell -specific BFR is triggered. 

[bookmark: _Toc92808173]If beam failure is detected on on both TRPs of SCell, TRP specific BFR for both the failed TRPs remains as pending. And TRP specific BFR cancellation procedure is applied for each TRP independently. 
Conclusion
Based on the discussion 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.
[bookmark: _GoBack]Proposal 2	Up to two SR ID is configured for TRP-BFR within the same cell group, each SR ID associate with a PUCCH resource.
Proposal 3	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.
Proposal 4	If beam failure is detected on on both TRPs of SCell, TRP specific BFR for both the failed TRPs remains as pending. And TRP specific BFR cancellation procedure is applied for each TRP independently.
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