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1 Introduction
RAN1 has studied to support BFR on SCell and the following agreement has been achieved in RAN1#97 meeting:
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During last RAN2 meeting, an LS has been sent to RAN1 for clarification on a few questions related to SCell BFR. RAN1 gives the feedback in [1]. In this contribution, we will discuss the details on SCell BFR based on RAN1’s reply.
2 Discussion  
2.1 Beam failure detection 
In R15, the BFR procedure is triggered once the BFI_COUNTER reaches the maximal value during beamFailureDetectionTimer is running, as shown in the 38.321:


The MAC entity shall:

1>
if beam failure instance indication has been received from lower layers:

2>
start or restart the beamFailureDetectionTimer;

2>
increment BFI_COUNTER by 1;

2>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

3>
initiate a Random Access procedure (see subclause 5.1) on the SpCell.

To support beam failure recovery on a SCell, the beam failure detection procedure can follow the way on SpCell. The MAC entity counts the beam failure instance(s) received from lower layer and triggers the corresponding beam failure recovery procedure. For each serving cell, the corresponding counter and timer should be maintained separately.
Proposal 1 SpCell beam failure detection shall reuse as be baseline for SCell beam failure detection. 

Proposal 2 BFR-related counter and timer shall be maintained independently for each serving cell which supports BFR.
2.2 Beam failure recovery request
2.2.1 SR-like PUCCH transmission
Once the beam failure is declared, UE shall report beam failure request to gNB as agreed in RAN1, i.e. send SR-like PUCCH first and then a MAC CE to indicate the good beam index as well as the SCell index.

In current specification, scheduling request is triggered once there is no UL-SCH resource available for a regular BSR transmission of the corresponding logical channel. If the SR-like PUCCH indication is similar as legacy SR, i.e. request the UL grant for BFRQ MAC CE transmission, it is questionable that whether UE triggers the SR-like PUCCH transmission if UE already has the UL grant for MAC CE transmission. As replied in [1], UE is not required to transmit the SR-like indication once UE have available UL grant for BFRQ MAC CE transmission. We understand the SR-like PUCCH indication is only triggered once there is no UL grant available for a BFRQ MAC CE transmission.
Observation 1 UE is not required to transmit the SR-like indication once UE has available UL grant for BFRQ MAC CE transmission
Proposal 3 SR-like PUCCH indication is only triggered if there is no UL grant available for a BFRQ MAC CE transmission.
Another issue is that if SR-like PUCCH is not configured by the network and there is no available UL grant for BFRQ MAC CE transmission, what the UE behaviour is in this case:

· Alt.1: trigger RA procedure as legacy behaviour when there is no available SR configuration.

· Alt.2: trigger normal SR transmission for UL grant acquirement.
Proposal 4 RAN2 wait for RAN1 to conclude the issue on UE behaviour when SR-like PUCCH is not configured by network.
2.2.2 MAC CE design for SCell BFR
Regarding to RAN1’s agreement, the second step for a BFRQ is to send a BFRQ MAC CE. And the transmission of BFRQ MAC CE is aiming to inform gNB that which SCell declares beam failure and the SSB/CSI-RS index with RSRP above the configured threshold.

For MAC CE design, we think RAN2 can confirm RAN1’s agreement and LS reply as following:
Proposal 5 Once the beam failure is declared on SCell, UE sends the BFRQ MAC CE to gNB.
Proposal 6 BFRQ MAC CE contains SCell ID and the suggested beam index.
Proposal 7 RAN2 defines the logical channel priority for BFRQ MAC CE.
An example of MAC CE design is listed below:

· SCell ID: This field indicates the identity of the Serving Cell for which the MAC CE applies. The length of the field is 5 bits; 
· S/C: This filed indicates whether the reported beam index is a SSB index or CSI-RS index. The field is set to "1" to indicate SSB index, otherwise it indicates CSI-RS index;
· SSB/CSI-RS ID: This field indicates the suggested beam index for the SCell.
· R: Reserved bit, set to "0".
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Figure1: BFRQ MAC CE for SCell

Proposal 8 RAN2 agree the BFRQ MAC CE format provided above.
Proposal 9 A new LCID is introduced for BFRQ MAC CE, i.e. LCID 46.

In [1], RAN1 also mentioned that beam failure on multiple SCells can occur simultaneously but they have not reached consensus on how often this occurs. In our understanding, single SCell BFRQ reporting is more flexible for UE to recover the beam for single SCell. On the other hand, introduce another new MAC CE will cost a reserved LCID. And if multiple SCells beam failed simultaneously, UE can report multiple BFRQ MAC CEs to gNB naturally.
Proposal 10 BFRQ MAC CE for multiple SCells is not introduced.
Another open issue related to SCell BFR is that what the UE behaviour is once BFR declared on both PCell and SCell simultaneously. In this case, PCell BFR obviously owns higher priority than SCell, i.e. UE initiates the RACH procedure for PCell BFR first. If UE is configured with CFRA BFR resource, UE can report the BFRQ MAC CE to network after the RACH procedure is successful complete. Otherwise, UE may include BFRQ MAC CE in Msg3 transmission
Proposal 11 If BFR is declared on both Pcell and SCell simultaneously, UE initiates a BFR RACH procedure for PCell BFR first.
2.2.3 Completion of SCell BFR
In RAN1 LS reply, the answer for the conditions used for the (successful) completion of the SCell BFR is given as:
“When UE receives beam failure recovery response (BFRR) to step 2, UE can consider BFR procedure is finished, where the BFRR to step 2 is a normal uplink grant to schedule a new transmission for the same HARQ process as PUSCH carrying the step 2 MAC CE, which is the same as normal “ACK” for PUSCH.”

So the condition for SCell BFR is successfully transmission of the BFRQ MAC CE.
Proposal 12 When the BFRQ MAC CE is successfully transmitted, UE assumes the BFR for SCell is successfully completed.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
UE is not required to transmit the SR-like indication once UE has available UL grant for BFRQ MAC CE transmission


Based on the observations, we propose:
Proposal 1
SpCell beam failure detection shall reuse as be baseline for SCell beam failure detection.
Proposal 2
BFR-related counter and timer shall be maintained independently for each serving cell which supports BFR.
Proposal 3
SR-like PUCCH indication is only triggered if there is no UL grant available for a BFRQ MAC CE transmission.
Proposal 4
RAN2 wait for RAN1 to conclude the issue on UE behaviour when SR-like PUCCH is not configured by network.
Proposal 5
Once the beam failure is declared on SCell, UE sends the BFRQ MAC CE to gNB.
Proposal 6
BFRQ MAC CE contains SCell ID and the suggested beam index.
Proposal 7
RAN2 defines the logical channel priority for BFRQ MAC CE.
Proposal 8
RAN2 agree the BFRQ MAC CE format provided above.
Proposal 9
A new LCID is introduced for BFRQ MAC CE, i.e. LCID 46.
Proposal 10
BFRQ MAC CE for multiple SCells is not introduced.
Proposal 11
If BFR is declared on both Pcell and SCell simultaneously, UE initiates a BFR RACH procedure for PCell BFR first.
Proposal 12
When the BFRQ MAC CE is successfully transmitted, UE assumes the BFR for SCell is successfully completed.
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