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1.	Introduction
In RAN2#107bis meeting, RAN2 discussed the SCell BFR procedure and made the following agreements:
	Agreements:
1.	The Scell beam failure detection is per cell.
2.	Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)
3.	One SR ID is configured for BFR within the same cell group.
4.	The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.
5.	FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)
6.	When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)


Based on the agreements above, RAN2 further discussed the details of the SCell BFR in the email discussion [107bis#61]. In this contribution, we discuss the remaining issues in the SCell BFR procedure based on the agreements above and the results from the email discussion [107bis#61].
2.	Discussion 
2.1 Beam failure detection (BFD) for SCell(s)
According to the chairman’s notes for RAN1#98 meeting below, there was a discussion on simultaneous BFD of multiple SCells and RAN1 identified that beam failure on multiple SCells can occur simultaneously. 
	Conclusion
· The details on MAC CE for BFR, and whether to transmit a MAC CE to carry BFRQ information for 1 SCell or multiple SCells is up to RAN2
· RAN1 identified that beam failure on multiple SCells can occur simultaneously but have not reached consensus on how often this occurs


In RAN1#98bis meeting, RAN1 further discussed about beam failure detection for SCell considering simultaneous multiple SCell failure cases and has sent the LS R1-1911619 which includes the following agreements:
	Agreement
· For SCell BFR, reuse beam failure detection procedure specified in Rel-15, where the beam failure detection is performed per SCell.
· The “beam failure detection procedure specified in Rel-15” includes the procedure on beam failure detection for each beam failure instance, interval for beam failure instance and corresponding parameter, i.e. beamFailureInstanceMaxCount.
· The parameters related to BFD are configured per BWP per cell
· Note: BFRQ transmission timing and condition will be decided by RAN2 for simultaneous multiple SCells failure cases



Regarding BFD for SCell(s), simultaneous BFD of multiple SCells can happen frequently when the SCells are all in FR2 and gNB/UE antennas are implemented based on multi-band antenna. Then, the UE may have to transmit the SCell BFR SR or the SCell BFR MAC CE multiple times within a very short duration if difference SCells are beam-failed sequentially. For this case, it will be more efficient for UE to wait the SCell BFR trigger when BFI counter is non-zero for an SCell even if BFI counter reaches the maximum value for another SCell.
Proposal 1. For the case where multiple BFI counters are running together, SCell BFR is triggered when all the running counters reach either the maximum value or zero. 

2.2 SCell BFR MAC CE format
During the email discussion [107bis#61], majority companies prefer the “multiple entry format” which can carry information of multiple failed SCells and all the companies agree that SCell BFR MAC CE includes information about the failed SCell index, new beam found indication which indicates if a new candidate beam RS is detected or not, new candidate beam RS index (if available). Then, the remaining issue is how to design the multiple entry format for SCell BFR MAC CE including the three information fields.
One possible way to implement the multiple entry format for SCell BFR MAC CE is a bitmap-based approach which uses a bitmap for the information about the failed SCell index (we call it SCell failure indication, i.e. SFI) similar to the multiple entry PHR format. Some company argue that including failed SCell indices is better than using a fixed-size bitmap where each bit indicates if the beam failure is detected for the SCell or not, since it is rare that beam failure is detected for multiple SCells simultaneously. However, as we already mentioned above, RAN1 identified that beam failure on multiple SCells can occur simultaneously, and expects RAN2 to consider the simultaneous multiple SCell failure cases for designing the SCell BFR procedure in MAC. Given the RAN1 agreements and conclusions, indicating SCell indices is not a good approach, because it may cause a huge amount of resource waste in cases of simultaneous BFD of multiple SCells. 
For similar reasons, it is reasonable to introduce a bitmap for the new beam found indication (NBFI) in order to report whether or not new beam is found for each failed SCells. Then, the last reporting field should be a sequence of the new beam RS indices, where each RS index sequentially maps to the SCell index having non-zero values for both SFI and NBFI fields.
Proposal 2. The MAC CE for BFR is comprised of the following information fields:
-	A bitmap of SCell failure indications (SFI)
-	A bitmap of new beam found indications (NBFI)
-	A sequence of beam RS indices (only for SCells with non-zero SFI and non-zero NBFI)

2.3 SCell BFR termination
RAN1 indicates in their LS (R1-1909833) that the UE can consider an SCell BFR procedure is finished when it receives a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the SCell BFR MAC CE, which is the same as normal “ACK” for PUSCH. In addition to this condition, the UE needs to consider one more condition that the UE receives an SCell deactivation command for the failed SCell. If a command to deactivate the Scell is received for the failed SCell(s), the ongoing SCell BFR procedure for the SCell(s) is not valid and needed anymore. Thus, it is reasonable for the UE to consider an SCell BFR procedure for a failed SCell is finished when it receives an SCell deactivation command for the failed SCell.
Proposal 3. The UE considers the deactivation of the failed SCell for SCell BFR termination.
3.	Conclusion
Proposal 1. For the case where multiple BFI counters are running together, SCell BFR is triggered when all the running counters reach either the maximum value or zero. 
Proposal 2. The MAC CE for BFR is comprised of the following information fields:
-	A bitmap of SCell failure indications (SFI)
-	A bitmap of new beam found indications (NBFI)
-	A sequence of beam RS indices (only for SCells with non-zero SFI and non-zero NBFI)
Proposal 3. The UE considers the deactivation of the failed SCell for SCell BFR termination.
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