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Introduction
In the LS [1] [2] from RAN1, the following agreement and working assumption about beam failure recovery request (BFRQ) for the SCell with DL only is included:
Agreement
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

The purpose of step 1 is to inform the NW that beam failure occurred, whereas step 2 is used to provide the network with information about a new beam (if present).
The working assumption states that new beam information (if present) would be conveyed using MAC CE. In the same MAC CE, the UE would convey which SCell(s) failed.
According to the LS, BFRQ is transmitted via 2 step, where the first step is used to indicate beam failure event, and the second step is used to indicate failed SCell index(s) and new beam information(if present) . 
In this paper, we present our views on MAC-CE signalling design for SCell BFRQ in step2.
Discussion
RAN1 has discussed beam failure recovery (BFR) on SCell with DL-only. For BFR on SCell with DL only, the UE monitors the quality of a SCell. In case of declaring beam failure, the UE sends beam failure recovery request information by 2 step to recovery the link of PDCCH. UE conveys BFRQ1 via PUCCH to indicate the beam failure event in the first step, and reports BFRQ2 via MAC-CE to indicate new beam information (if present) and failed CC index(es) in the second step. Within BFRQ1, UE can get a PUSCH resource with good quality instantly for BFRQ2 transmission.
As known beam failure is a UE perception event, if beam failure event happens, UE has to wait for UL grant to allocate PUSCH where gNB has no idea about the event before. gNB may configure PUSCH resource on the failed SCell, BFRQ2 will not be conveyed successfully. In another aspect, the coding rate configured in the UL grant may be high. The correct probability of BFRQ2 transmission will be lower than PUCCH or UCI transmission, which may lead to retransmission of BFRQ2 and introduce extra latency. Thus, to guarantee the reliability transmission, The PUSCH resource used for BFRQ transmission should be restricted. For example, UE transmits BFRQ2 on the Cell that BFI counter equals to 0.
There are at most 31 SCells can be configured to a UE. In one case, multiple SCells may fail simultaneously, and MAC-CE should carry multiple failed SCell information in a reporting instance. In another case, there is only one failed SCell, and one failed SCell information is included in MAC-CE. It seems the payload size of MAC-CE for BFRQ transmission changes with the number of SCell that beam failure happens. If the payload of MAC-CE carrying BFRQ is fixed based on the maximum number of SCell, it is waste of resource. Considering that, two format of MAC-CE include single-entry MAC-CE and multi-entry MAC-CE to carry the information of failed SCell should be introduced. UE can transmit BFRQ via single-entry MAC-CE when beam failure happens on only one SCell and transmit BFRQ via multi-entry MAC-CE when beam failure occurs on multiple SCells.
Proposal 1: Support single-entry MAC-CE and multi-entry MAC-CE for BFRQ transmission.
The MAC-CE used for SCell BFR should include the failed SCell index and new beam information if a new beam can be identified from the candidate beams for a failed SCell [1]. For the new beam information, the following agreement has been reached in RAN1 meeting [3]:
Agreement 
· When SCell BFR is configured and RS for new beam identification is configured, the threshold for new beam identification should be always configured
· If a SCell has failed, when there is no new beam with L1-RSRP higher than configured threshold for SCell BFR, for new beam information reporting, UE reports that there is no new beam identified for the SCell

According to the agreements, when no new beam identified from the candidate beams, UE should report the no new beam identified event. Thus, to reduce the overhead of BFRQ2, 1 bit can be used for each failed SCell to indicate whether a new beam information is reported together with the failed SCell index in the MAC-CE. 
Proposal 2: BFRQ MAC-CE should include a field for each failed SCell to indicate whether a new beam is reported along with the failed SCell index in the MAC-CE.
As shown in Figure 1, the MAC-CE includes the following fields: 
Serving Cell ID field/Ci field that indicates which SCell(s) failed;
B field that indicates whether the new beam information corresponds to the failed SCell is identified;
New beam info field that indicates the CSI-RS or SSB with L1-RSRP higher than the threshold configured for SCell BFR.




     (a) Single-entry BFRQ MAC-CE                     (b) Multi-entry BFRQ MAC-CE
Figure 1 MAC-CE for BFRQ transmission
Assuming 31 SCells are configured for BFR, and 64 candidate beams are configured by RRC signalling for SCell BFR per BWP. For single-entry BFRQ MAC-CE, 2 bytes is enough and only 5 bit is used to indicate one failed SCell index. For multi-entry BFRQ MAC-CE, multiple failed SCell indexes can be indicated by bitmap, where each bit corresponds to one SCell. 
Conclusion
[bookmark: OLE_LINK3]This paper mainly discusses about MAC CE signalling enhancement for TCI indication of single-PDCCH based multi-TRP/panel transmission. Based on the above discussion, we have the following proposal:
Proposal 1: Support single-entry MAC-CE and multi-entry MAC-CE for BFRQ transmission.
Proposal 2: BFRQ MAC-CE should include a field for each failed SCell to indicate whether a new beam is reported along with the failed SCell index in the MAC-CE.
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