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1. Introduction
It was agreed in RAN1 meeting that at most two TRPs can be configured to one cell in multi-TRP scenaro[1]. This contribution aims to discuss the support of TRP specific BFR in SpCell or SCell from RAN2 point of view.
2. Discussion
If beam failure is detected on both TRPs (i.e. BFD-RS sets) of an SpCell, UE initiates RACH procedure and transmits new BFR MAC CE including beam failure recovery information needed to recover both TRPs. We still have a FFS what is meant in detail by “beam failure is detected on both TRPs”. There are two options to clarify the meaning of “beam failure is detected on both TRPs”[2]:

· 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)

In option1, the beam failure of the first TRP is detected. Then, the BFR is triggered. However, the beam failure of the second TRP is detected before the BFR MAC CE transmission for the first failed TRP. Namely, no BFR MAC CE is transmitted in option1 when the beam failure of both TRPs are detected.

In option2, the beam failure of the first TRP is firstly detected. Then, the BFR of the first TRP is triggered and the TRP specific BFR MAC CE is transmitted. However, the beam failure of the second TRP is detected before the respone for BFR MAC CE for the first failed TRP is received.

It was agreed that if beam failure of both TRPs in SpCell is detected, the UE shall initiate a random access procedure on the SpCell. However, the BFR MAC CE for the first failed TRP is transmitted in Option 2. Therefore, there is high probability that the UE can successfully monitor the response corresponding to the transmitted BFR MAC CE for the first failed TRP. According to RAN1 agreement, at least the same gNB response as in Rel.16 SCell BFR (i.e. a DCI with toggled NDI scheduling a same HARQ process ID as the PUSCH carrying BFRQ MAC-CE) can be reused. If UE can successfully receive the response to BFR MAC CEfor the first failed TRP , RACH based BFR can be avoided which may result in the long delay.
Proposal 1: Support option 1 that “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).

If the option can be agreed for the definition of “beam failure is detected on both TRPs”, the next question is how to handle the case in option 2. For SpCell, when the beam failure for the second TRP of SpCell is detected after transmiting new BFR MAC CE for the first failed TRP and before the respones for BFR is received, the UE will monitor the respsone for the transmission of new BFR MAC CE rather than triggering random access for BFR immediately. But we need to define a maximum time window for monitoring the response. If the UE cannot receive the response within the time window, the UE shall trigger RA for BFR.  
Proposal 2: When beam failure for the second TRP of SpCell is detected after transmiting new BFR MAC CE for the first failed TRP and before the respones for BFR is received., the UE continues to monitor the respsone for the transmission of new BFR MAC CE within a configured time window. 
Proposal 3: RA for BFR will be triggered if the resposne is not received in the time window.
We still have some issues for SCell to be addressed as follows.

· Case 1: The beam failure of the first TRP in one SCell is detected and the corresponding TRP specific BFR MAC CE is transmitted. The beam failure of the second TRP is detected before receiving the response for the first TRP. 

· Case 2: The beam failure of the first TRP in one SCell is detected, and the beam failure of the second TRP is also detected before transmitting BFR MAC CE for the first TRP.

We have already agreed that new BFR MAC CE including beam failure recovery information of both failed TRPs is transmitted when beam failure is detected for both TRPs of SCell. In case1, BFR MAC CE has been transmitted when the beam failure of the first TRP in one SCell is detected. Therefore, the TRP specific BFR MAC CE triggered by the second failed TRP only includes the information of the second failed TRP.
Proposa 4: The following definition of “beam failure is detected on both TRPs” also can be applied to SCell.

· Option1: “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).
Proposal 5: The TRP specific BFR MAC CE triggered by the second failed TRP only includes the information of the second failed TRP in the follwing case 1. 

· Case 1: The beam failure of the first TRP in one SCell is detected and the corresponding BFR MAC CE is transmitted. The beam failure of the second TRP is detected before receiving the response for the first TRP.

For case 2, the beam failure of the first TRP in one SCell is detected. The BFD of the second TRP is detected before transmitting BFR MAC CE for the first TRP. That means there are two triggered BFR MAC CE. The first BFR MAC CE for the first failed TRP only inlcudes the information for the first failed TRP. The second TRP specific BFR MAC CE triggered by the second failed TRP will include the information of both failed TRPs. Therefore, the second TRP specific BFR MAC CE triggered by the second failed TRP can priorize over the first BFR MAC CE triggered by the first failed TRP. 
Observation 1: The first BFR MAC CE for the first failed TRP only inlcudes the information for the first failed TRP. The second TRP specific BFR MAC CE triggered by the second failed TRP will include the information of both failed TRPs in case 2.

Proposal 6: The second TRP specific BFR MAC CE triggered by the second failed TRP can priorize over the first BFR MAC CE triggered by the first failed TRP in case 2.
· Case 2: The beam failure of the first TRP in one SCell is detected. The beam failure of the second TRP is detected before transmitting BFR MAC CE for the first TRP.

Conclusion

In this contribution, the following observations and proposals are given based on the discussion:

Proposal 1: Support option 1 that “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).
Proposal 2: When beam failure for the second TRP of SpCell is detected after transmiting new BFR MAC CE for the first failed TRP and before the respones for BFR is received., the UE continues to monitor the respsone for the transmission of new BFR MAC CE within a configured time window. 

Proposal 3: RA for BFR will be triggered if the resposne is not received in the time window.
Proposa 4: The following definition of “beam failure is detected on both TRPs” also can be applied to SCell.

· Option1: “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).
Proposal 5: The TRP specific BFR MAC CE triggered by the second failed TRP only includes the information of the second failed TRP in the follwing case 1. 

· Case 1: The beam failure of the first TRP in one SCell is detected and the corresponding BFR MAC CE is transmitted. The beam failure of the second TRP is detected before receiving the response for the first TRP.

Observation 1: The first BFR MAC CE for the first failed TRP only inlcudes the information for the first failed TRP. The second TRP specific BFR MAC CE triggered by the second failed TRP will include the information of both failed TRPs in case 2.

Proposal 6: The second TRP specific BFR MAC CE triggered by the second failed TRP can priorize over the first BFR MAC CE triggered by the first failed TRP in case 2.
· Case 2: The beam failure of the first TRP in one SCell is detected. The beam failure of the second TRP is detected before transmitting BFR MAC CE for the first TRP.
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