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1.	Introduction
RAN1 has been discussing beam failure recovery for SCell and made the following agreements so far:
	Agreements in RAN1#97:
On BFRQ procedure for SCell
· Step 1 can be carried by at least a dedicated SR-like PUCCH resource for BFR over PCell or PSCell
· FFS: Details including whether or not it is precluded that MAC CE in step 2 is multiplexed in a PUSCH not triggered by step 1
· (Working Assumption) Step 2 is carried by MAC CE 
Above applies at least for SCell with downlink only.

Agreements in RAN1#98:
For SCell with both UL and DL, at least reuse the same BFRQ procedure as SCell with DL only.
· Note: Whether to support CBRA/CFRA based BFRQ for both scenarios is a separate issue.
· Note: At least from RAN1 perspective, there is no need for introducing restrictions on MAC CE transmission for BFR in Rel-16 
· FFS: Whether PUCCH-BFR can be configured on SCells 



In this contribution, we discuss the details of the beam failure detection and recovery procedures for SCell from RAN2 perspective.
2.	Discussion 
2.1 Beam failure detection (BFD) for SCell(s)
Regarding BFD for SCell(s), the possibility of simultaneous BFD of multiple SCells should be taken into account, which can happen frequently when the SCells are all in FR2 and gNB/UE antennas are implemented based on multi-band antenna. First of all, BFI count should be performed per serving cell to support various UE/gNB antenna implementation and to support various SCell combinations. In this assumption, UE may have to transmit the SR-like PUCCH for BFR or the MAC CE for BFR 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 SCell BFD, BFI is counted per serving cell. 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. 

2.1 Beam failure recovery (BFR) for SCell(s)
With regards to the SCell BFR configuration, our view is that PUCCH resource for SCell BFR should always be configured in SpCell as long as the SCell BFR is configured. Some companies may argue that current specification allows the case of no SR-PUCCH resource for a specific SR configuration. However, the background of that is for PUCCH overhead reduction given the fact that NR supports up to 8 different SR-PUCCH resources per BWP, where each SR-PUCCH resource is associated to each SR configuration. In the BFR case, only one PUCCH resource is required to be configured per BWP on SpCell so that the overhead is much less than normal SR.
Proposal 2. When the SCell BFR is configured, the PUCCH resource for SCell BFR, i.e. the SR-like PUCCH for BFR, is always configured for all BWPs in SpCell.
Then, we can design the SCell BFR procedure in a similar way as the legacy SR and BSR procedure. When SCell BFR is triggered for one or more SCells, the UE checks whether there is an UL grant available for transmission of the MAC CE for BFR. If the UE has an available UL grant, the UE generates and transmits the MAC CE for BFR to the network using the grant. But, if there is no UL grant available for transmission of the MAC CE for BFR, the UE triggers an SR-like PUCCH for indicating the BFR of the SCell(s). If the UE has an UL resource available for transmission of the MAC CE for BFR before transmitting the triggered PUCCH for BFR, the UE cancels the triggered PUCCH for BFR and generates/transmits the MAC CE for BFR on the UL grant. Else, the UE transmits the PUCCH for BFR, and increments a counter related to the PUCCH for BFR, similar to the legacy SR procedure.
Proposal 3.  When SCell BFR is triggered for one or more SCells, if the UE has any UL grant available for transmission of the MAC CE for BFR, the UE generates/transmits the MAC CE for BFR on the UL grant and cancels the triggered SR-like PUCCH for BFR.
Based on RAN1 agreements so far, the failed SCell ID(s) and whether new beam is found for the failed SCell(s) should be reported in the MAC CE for BFR. Thus, the MAC CE for BFR should include a bitmap of SCell failure indicators (SFIs) and a bitmap of new beam found indicators (NBFIs) in order to report the failed SCell ID(s) and whether or not new beam is found for each failed SCell, respectively. The last reporting parameter should be a sequence of the new beam RS IDs, where each RS ID sequentially maps to the SCell ID having non-zero values for both SFI and NBFI fields.
Proposal 4: The MAC CE for BFR is comprised of the following information fields:
-	A bitmap of SCell failure indicators (SFI)
-	A bitmap of new beam found indicators (NBFI)
-	A sequence of beam RS ID(s) (only for SCells with non-zero SFI and non-zero NBFI)
3.	Conclusion
Proposal 1. For SCell BFD, BFI is counted per serving cell. 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. When the SCell BFR is configured, the PUCCH resource for SCell BFR, i.e. the SR-like PUCCH for BFR, is always configured for all BWPs in SpCell.
Proposal 3.  When SCell BFR is triggered for one or more SCells, if the UE has any UL grant available for transmission of the MAC CE for BFR, the UE generates/transmits the MAC CE for BFR on the UL grant and cancels the triggered SR-like PUCCH for BFR.
Proposal 4: The MAC CE for BFR is comprised of the following information fields:
-	A bitmap of SCell failure indicators (SFI)
-	A bitmap of new beam found indicators (NBFI)
-	A sequence of beam RS ID(s) (only for SCells with non-zero SFI and non-zero NBFI)
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