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1. Introduction
In RAN1#97 meeting , RAN 1 has discussed beam failure recovery (BFR) on SCell with DL-only. For BFR on SCell with DL only, the UE monitors the quality of an SCell. In case of declaring beam failure, the UE sends the beam failure recovery request (BFRQ), and sends failed SCell index(s) and new beam information(if present) to the NW.
Since the beam failure recovery procedure is stretching across both MAC and PHY, thus we would like to share our views on BFR for SCell from RAN2 perspective in this contribution.
2. [bookmark: OLE_LINK1]Discussion
Issue 1: The beam failure detection on SCell
As a whole beam failure procedure , it can be split into two parts:
· I: Beam failure detection procedure
· II: Beam failure recovery procedure
For the first part, RAN 2 have already defined the beam failure detection procedure for SpCell, as shown in below:
-------------------------------From 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.
---------------------------From 38.321 ---------------------------------------------------------------
Regarding the beam failure detection for SCell, for saving the time consumption of discussion, beam failure detection procedure for SpCell can be directly reused for the BFD procedure for SCell .
Proposal 1: The beam failure detection method defined for SpCell can be reused for SCell. 
From proposal 1, if the current beam failure detection mechanism is reused for SCell, the configuration of following parameters shall be taken into account:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
Since the beamFailureDetectionTimer is related to the periodic of CSI/SSB, each SCell my be configured with different CSI/SSB, thus beamFailureDetectionTimer shall be configured per SCell. As for the  beamFailureInstanceMaxCount , considering the beamFailureDetectionTimer is configured per cell, some cells may be configured dense CSI resources but other cell may be sparse, which means, if we configure a public  beamFailureInstanceMaxCount , which may force UE frequently start BFR on some cells with dense CSI/SSB resource or seldom start BFR on some cells with sparse CSI/SSB resources. Thus we suggest to configure beamFailureInstanceMaxCount per cell
Proposal 2: The BFR detection related timer/counter will be maintained per SCell, and the value for the timer/counter shall be configured separately per cell.
Issue 2: Beam failure recovery procedure for SCell
Based on RAN1’s reply to LS from RAN2:
======================================================================================
Q2: If the UE already has the UL grant on serving cell(s) on which BFR MAC CE can be transmitted based on the answer to question 1, is the UE still required to transmit SR-like indication for BFR?
R2: In this case, UE is not required to transmit SR-like indication for SCell BFR.
================================================================================================
The common understanding for relationship between BFRQ MAC CE and PUSCCH SR is keeping aligned in both RAN1 and RAN2,therefore, the BFR procedure can be generalized as following steps:
· Step 1: If beam failure for at least one SCell is detected, one BFRQ MAC CE is triggered.
· Step 2: if there is no available PUSCH resources for transmitting this BFRQ MAC CE, one SR-like PUCCH is triggered
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Fig.1 The chart flow for BFR on SCell

Hence we propose that:
Proposal 3: In case beam failure is detected on SCell, BFRQ MAC CE shall be triggered. 
Proposal 4: Once the BFRQ MAC CE is triggered, if there is no available PUSCH resources for the transmission of BFRQ MAC CE, the SR for BFRQ shall be triggered.
In Rel-15, there are following parameters for SR-configuration:
-	sr-ProhibitTimer (per SR configuration);
-	sr-TransMax (per SR configuration).
In rel-15 , the sr-TransMax can prevent UE from endless transmission of SR-PUCCH, meanwhile, the sr-ProhibitTimer can prevent UE from triggering of SR corresponding to the same SR configuration in a frequent way. In our understanding, both parameters are still useful for SR-PUCCH for BFR.. we propose that:
Proposal 5: The parameter configured in legacy SR configuration can be reused for configuring the SR-PUCCH for BFR.
According to the RAN1’s confirmation in reply, the current frame of SR can be reused if the SR-PUCCH resources are not configured. Moreover, if proposal 5 is agreed, if the transmission times of the SR-PUCCH reaches the maximum value, we suggest the current frame can be reused as well, thus we propose that
Proposal 6: If the resource of SR-PUCCH is not configured or the transmission times of SR for one SR configuration reach the pre-configured maximum value, the CBRA on SpCell shall be triggerred as the legacy behavior in R-15.
Unlike with legacy SR configuration, the SR-PUCCH configuration is configured for serving cell, thus considering the SR configuration method, if proposal 5 is agreed , the SR-PUCCH configuration is not unified within a cell group ,thus for SR-PUCCH configuration method, we have the following options:
· Option 1: One SR-PUCCH configuration is mapped to all cells in one cell group except the SpCells
· Option 2: One SR-PUCCH configuration is mapped to one cell except the SpCells
· Option 3: One SR-PUCCH configuration can be mapped to one or multiple Servingcells except the SpCell.
Since different serving cells may adapt to different QoS requirement, the sr-ProhibitTimer maybe absent for the serving cell that is for URLLC service in order to reduce the transmission delay, while sr-ProhibitTimer may be configured for the serving cell that is for eMBB service. Thus option 1 is excluded. For option 2, different serving cells may fulfill the same QoS requirement, the configuration method from option 2 is not RRC signaling efficiency. Only in option 3, the SR-PUCCH configuration can be flexibly configured to the serving cell which is similar with the legacy SR configuration (i.e one SR configuration can be mapped to one or multiple logical channels). Thus option 3 is our preference. Thus we propose that: 
Proposal 7: The SR-PUCCH configuration can be mapped to one or multiple cells except the SpCell.
In the reply from RAN1, they conclude that:
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
· RAN1 suggests RAN2 to give higher priority for SCell BFR MAC CE than at least UL data, and also higher priority for SCell BFR PUCCH than normal SR
According to the conclusion from RAN1 , it is up to RAN2’ determination whether one or multiple serving cells can be carried in a MAC CE. In our understanding, it has been confirmed that the beam failure on multiple SCells can be occurred simultaneously, the MAC CE carry more than one cell information is efficient under this scenario.
In addition, considering the cancellation of pending SR-PUCCH for BFR, if proposal 7 is agreeable, the SR-PUCCH configuration is mostly like the current legacy SR configuration, the only difference between these two SR is that the SR-PUCCH configuration is configured for serving cell while the legacy SR configuration is configured for LCH. Thus the cancellation mechanism of pending SR for LCH can be reused for the SR-PUCCH for BFR in simplicity, thus BFRQ MAC CE is better to carry more than one serving cell information as long BSR MAC CE thus, we propose that:
Proposal 8: The BFRQ MAC CE can carry the BFRQ information for one or multiple SCells.
Proposal 9: All pending SR for BFR prior to the MAC PDU assembly shall be canceled when the BFRQ MAC CE is transmitted and this MAC CE includes the beam recovery information for all serving cells that trigger BFRQ MAC CE prior to the MAC PDU assembly. 
Regarding to the successful termination of BFR on SCell, RAN 1 have provided their suggestion in reply:
================================================================================
Q5: What conditions are used for the (successful) completion of the SCell BFR?
R5: 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.
Thus RAN2 can following RAN1’s agreements in successful termination of BFRQ procedure on SCell, in addition, the corresponding BFI_COUNTERs shall be reset for the next round of monitoring as same as in Rel-15 
Proposal 10: After the transmission of BFRQ MAC CE, UE should consider the BFR procedure is successfully completed when receiving a new UL transmission scheduling for the same HARQ process ID with the PUSCH where carry the BFRQ MAC CE. And reset BFI_COUNTERs corresponding to the serving cells those are included in the BFRQ MAC CE
3. Conclusion and proposals
In this contribution, we share some views on the BFR on SCell with the following observations and proposals:
Proposal 1: The beam failure detection method defined for SpCell can be reused for SCell. 
Proposal 2: The BFR detection related timer/counter will be maintained per SCell, and the value for the timer/counter shall be configured separately per cell.
Proposal 3: In case beam failure is detected on SCell, BFRQ MAC CE shall be triggered. 
Proposal 4: Once the BFRQ MAC CE is triggered, if there is no available PUSCH resources for the transmission of BFRQ MAC CE, the SR for BFRQ shall be triggered.
Proposal 5: The parameter configured in legacy SR configuration can be reused for configuring the SR-PUCCH for BFR.
Proposal 6: If the resource of SR-PUCCH is not configured or the transmission times of SR for one SR configuration reach the pre-configured maximum value, the CBRA on SpCell shall be triggerred as the legacy behavior in R-15.
Proposal 7: The SR-PUCCH configuration can be mapped to one or multiple cells except the SpCell.
Proposal 8: The BFRQ MAC CE can carry the BFRQ information for one or multiple SCells.
Proposal 9: All pending SR for BFR prior to the MAC PDU assembly shall be canceled when the BFRQ MAC CE is transmitted and this MAC CE includes the beam recovery information for all serving cells that trigger BFRQ MAC CE prior to the MAC PDU assembly.
Proposal 10: After the transmission of BFRQ MAC CE, UE should consider the BFR procedure is successfully completed when receiving a new UL transmission scheduling for the same HARQ process ID with the PUSCH where carry the BFRQ MAC CE. And reset BFI_COUNTERs corresponding to the serving cells those are included in the BFRQ MAC CE
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