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1 Introduction
RAN1 has studied to support BFR on SCell and the following agreement has been achieved during RAN1#97 meeting:
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And an LS [1] based on the agreement listed above has been sent to RAN2 for the BFRQ MAC CE design.
2 Discussion  
2.1 Beam failure detection 
In R15, the BFR procedure is triggered once the BFI_COUNTER reach 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. MAC count the beam failure instance reported by lower layer and trigger the corresponding beam failure recovery procedure. And for each serving cell, the corresponding counter and timer should be maintained separately.
Proposal 1 SpCell beam failure detection shall be baseline for SCell. 

Proposal 2 BFR-related counter and timer shall be maintained independently for each serving cell which support BFR.
2.2 Beam failure recovery request
Once the beam failure is declared, there are several options to report beam failure request to gNB as well as the good beam index, as shown in the following: 

1. By sending SR to gNB
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. As agreed in RAN1, the BFRQ can be carried in a SR-like PUCCH transmission, this may cause different understanding in RAN2: 

a) One possible understanding is that the SR is triggered to request the PUSCH resource for the BFRQ MAC CE transmission. And this can be achieved by legacy SR transmission. In this way, the network may not be able to distinguish whether the SR is for BFRQ or not.
b) In another way, the SR is aiming to inform gNB that the beam failure occurs on a SCell, and the SR may be transmitted with dedicated resource. For example, a BFR specific SR configuration is predefine for BFRQ SR transmission. While in this case gNB is only informed that beam failure occurred without detailed SCell index.
c) Furthermore, if network want to aware exactly which SCell beam fails by the BFRQ SR, the pre-configured resources is required for the SR transmission, i.e. BFR SR configuration for each BFR-supported SCell. 
Observation 1 With legacy SR received, the gNB cannot differentiate whether the UE request uplink resources for data transmission or for BFRQ.
Observation 2 Indicate SCell index via legacy SR costs more SR resource configuration overhead.

2. MAC CE to report the SCell ID and good beam index

Regarding to RAN1’s agreement, the second step for a BFRQ is to send a MAC CE on SPcell. And the BFRQ MAC CE (i.e. includes a SCell index and a beam index) is to inform gNB that which SCell declares beam failure and the SSB/CSI-RS index with RSRP above the configured threshold.

Observation 3 From RAN2 perspective, gNB needs to be informed of the BFRQ, detail information can be SCell index and SSB/CSI-RS index.

And it is questionable that whether BFRQ SR is required if there are available resources for the MAC CE transmission. The answer can be varies:

· The BFRQ SR is only triggered if there is no resource available for BFRQ MAC CE transmission.
· Even BFR-specific SR resource is configured, UE follow the two-step BFRQ procedure as agreed in RAN1 regardless of available resources, i.e. send SR first and then MAC CE.

Observation 4 There is no need to trigger SR if the resources to transmit BFRQ MAC CE is available.
3. Random access procedure as legacy PCell BFR
And the last option for SCell BFR is to follow R15 PCell BFR procedure by initiating a random access procedure. While legacy SCell only support CFRA initiated by PDCCH order, and the beam failure recovery configuration including contention-free RACH resources for each SCell would cost too much overhead.
Observation 5 Beam failure recovery configuration including contention-free RACH resources for each SCell would cost too much overhead since SCell doesn't support CBRA.

Based on the discussion and observations above, we think RAN2 can confirm RAN1’s agreement as following:
Proposal 3 Once the beam failure is declared on SCell, UE send the BFRQ to gNB via Spcell
Proposal 4 A BFR-specific SR configuration can be configured for BFRQ SR transmission.
Proposal 5 The BFRQ SR is only triggered if there is no resource available for BFRQ MAC CE transmission.

Proposal 6 BFRQ MAC CE contains beam index and SCell ID.
3 Conclusion
Based on the discussion in section 2 we have following observations:
Observation 1
With legacy SR received, the gNB cannot differentiate whether the UE request uplink resources for data transmission or for BFRQ.
Observation 2
Indicate SCell index via legacy SR costs more SR resource configuration overhead.
Observation 3
From RAN2 perspective, gNB needs to be informed of the BFRQ, detail information can be SCell index and SSB/CSI-RS index.
Observation 4
There is no need to trigger SR if the resources to transmit BFRQ MAC CE is available.
Observation 5
Beam failure recovery configuration including contention-free RACH resources for each SCell would cost too much overhead since SCell doesn't support CBRA.


Based on the observations, we propose:
Proposal 1
SpCell beam failure detection shall be baseline for SCell.
Proposal 2
BFR-related counter and timer shall be maintained independently for each serving cell which support BFR.
Proposal 3
Once the beam failure is declared on SCell, UE send the BFRQ to gNB via Spcell
Proposal 4
A BFR-specific SR configuration can be configured for BFRQ SR transmission.
Proposal 5
The BFRQ SR is only triggered if there is no resource available for BFRQ MAC CE transmission.
Proposal 6
BFRQ MAC CE contains beam index and SCell ID.
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