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According to the LS [1] from RAN1, RAN1 agreed to introduce a dedicated SR over PCell or PSCell for SCell beam failure and had a working assumption that the UE sends a MAC CE to indicate the new beam, and ask RAN2’s preference on the working assumption. 
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

In this contribution, we discuss the potential RAN2 impacts of the SCell BFR.
Discussion
SCell BFRQ MAC CE
Regarding the RAN1 question on new MAC CE for the SCell BFR, we consider that if the UE only sends the SR via the PCell or PSCell, the network is not able to know if there is any new beam discovered by the UE. It seems difficult to recover the SCell beam failure only via the SR indication via the PCell or the PSCell. Regarding the RAN2 specification work of the new MAC CE, we do not see any difficulty of designing a new MAC CE to indicate the new beam. On the other hand, we see some extra benefit of the new MAC CE. According to the RAN2 specification, a MAC CE can be sent via any uplink grant for new transmission, and multiplexed (i.e. piggybacked) with other uplink data within the same MAC PDU. Then if the UE has some configured grant on PCell or PSCell, then the dedicated SR resource reserved for the SCell BFR can be reduced.  
Proposal 1: RAN2 is kindly request to confirm that a SCell BFRQ MAC CE is used to indicate the failed SCell and the new beam (if present) of the failed SCell.
Regarding the detailed MAC CE design of BFRQ, we consider that we should discuss the following issues:
· Issue 1: How many SCell(s) should be included in the BFRQ MAC CE
· Issue 2: the content of the BFRQ MAC CE for each SCell BFR
· Issue 3: The multiplexing priority of the BFRQ MAC CE
Regarding the Issue 1, we could have the following options:
· Option 1: One BFRQ MAC CE only includes one SCell
· Option 2: One BFRQ MAC CE can include one or more SCell(s)
For the specification work point of view, Option 1 is simpler, as each SCell can trigger a BFRQ MAC CE independently. A triggered BFRQ MAC CE can be pending for transmission until the UE has an uplink grant for new transmission. 
Proposal 2: The SCell BFRQ MAC CE indicates at most one failed SCell.
Regarding the new beam information of the failed SCell, the UE can report only 1 beam according to the RAN1#97 meeting agreement as quoted below. According to the RAN1#96bis and RAN1#97 meeting agreement as quoted below, the beam index can be SSB and CSI-RS for beam management, and the new beam is selected based on L1-RSRP. If there is no new beam identified for the failed SCel, the UE indicates that no new beam is identified.
	RAN1 #97 Agreement
· During a BFRQ procedure, UE reports only 1 beam with corresponding beam index only per SCell.
· 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.

	RAN1 #96bis
· Downlink RS for new beam identification can be based on SSB and CSI-RS for BM.
· [bookmark: _Hlk5796618]Downlink RS for new beam identification can be transmitted in active BWP of the CC which is configured to be monitored for BFR or another CC within the same band
· New beam identification threshold is based on L1-RSRP.


As such we think the RAN1 agreement should be confirmed for the BFRQ MAC CE design.
Proposal 3: The SCell BFRQ MAC CE indicates at most one new beam of the failed SCell.
Proposal 4: A SSB/CSI-RS index of the active BWP of the failed SCell is indicated in the SCell BFRQ MAC CE if the L1-RSRP of the SSB/CSI-RS is equal to or above a configured threshold.
Proposal 5: When there is no new beam with L1-RSRP higher than the configured threshold for the failed SCell, the SCell BFRQ MAC CE indicates that no new beam is identified.
As the SCell can be activated/deactivated at any point of time, if the SCell is deactivated when a SCell BFRQ MAC CE is triggered, then the MAC CE which has not been created should be cancelled. The SCell deactivation could also be used as another way for the network to resolve the SCell beam failure.
Proposal 6: The SCell BFRQ MAC CE which is not transmitted is cancelled if the failed SCell is deactivated.
Regarding the multiplexing of the SCell BFRQ MAC CE, we consider that the SCell BFRQ MAC CE should has the highest priority as recovering the SCell beam failure is urgent to avoid the data loss and the interference of the SCell.
Proposal 7: The SCell BFR MAC CE has the same priority as “C-RNTI MAC CE or data from UL-CCCH” in the MAC multiplexing.
If a SCell BFRQ MAC CE is triggered and the UE has no uplink grant for transmission, the UE should send an SR. According to the above RAN1 agreements, the SCell beam failure would anyway trigger a dedicated-SR on PCell/PSCell, then the network would expect that the UE has a SCell BFRQ MAC CE pending for transmission, then the network can send an uplink grant for the transmission of the SCell BFRQ MAC CE. Regarding which uplink grant can be used for the SCell BFRQ MAC CE, according to the current MAC specification, if a MAC CE is triggered, the MAC CE can use any uplink grant of new transmission. However if the UE uses an uplink grant (e.g. configured grant) of the failed SCell, it is highly possible that the MAC CE would be lost. If the BFRQ MAC CE transmission fails on the SCell of beam failure, the MAC CE cannot be retransmitted via the PCell/PSCell as the current HARQ does not support cross-cell re-transmission. Thus we consider that the UE should avoid using the uplink grant of the failed SCell for the transmission of the BFRQ MAC CE.
Proposal 8: The SCell BFRQ MAC CE does not uses the uplink grant of the failed SCell.
To define the exact number of bits used for the new beam indication, RAN1 needs to define the number of new beams which can be used for a SCell BFR.
Proposal 9: Send an LS to RAN1 to ask how many candidate new beams can be configured for a SCell BFR.

Dedicated SR for SCell BFRQ
According to RAN1 agreements given above, the dedicated SR resource for BFR should be configured for SCell. Then from our understanding, as the SCell BFRQ MAC CE can indicate the SCell index, then there is no need to use the dedicated SR to differentiate the failure of different SCells. If we configure different BFRQ SR resource for different SCells, lots of SR resources are reserved and wasted as the maximum number of SCells which can be configured is 32. Thus one SR configuration for all SCell BFR is sufficient. 
Proposal 10: One dedicated SR configuration is configured for the BFR of all SCells of the same cell group.
[bookmark: _GoBack]Proposal 11: The sr-ProhibitTimer and sr-TransMax are configured independently for the dedicated SR of SCell BFRQ.
Regarding the detailed trigger condition(s) of the dedicated SR for SCell BFRQ, we could have the following options:
· Option 1: The dedicated SR for SCell BFRQ is triggered by the SCell beam failure.
· Option 2: The dedicated SR for SCell BFRQ is triggered by the SCell BFRQ MAC CE.
From our understanding, Option 1 and Option 2 are both valid solutions, but Option 2 would require that the SCell BFRQ SR cannot be transmitted without the SCell BFRQ MAC CE. 
Proposal 12: RAN2 is kindly request to discuss whether the SCell beam failure or the SCell BFR MAC CE triggers a SCell BFRQ SR.
According to the current MAC specification, the UE will trigger RACH procedure once the number of the SR transmission reaches the sr-TransMax. Here we consider that the same condition can be kept as the RACH procedure can retrieve an uplink grant from the network side, which can be used for the transmission of the SCell BFRQ MAC CE.
Proposal 13: RAN2 is kindly requested to confirm that when the number of the BFRQ SR transmission reaches the sr-TransMax, the UE trigger a RACH procedure.
According to the current MAC specification, once an SR is triggered, the UE will keep sending the SR until the SR transmission reaches the maximum transmission number or until the BSR is transmitted. Then RAN2 needs to consider the cancelling condition for the dedicated SR of SCell BFRQ. Here we consider that one simple solution would be that the transmission of the SCell BFRQ MAC CE is used to cancel the pending BFRQ SR of the failed SCell 
Proposal 14: The transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell.
According to the current SR configuration in 38.331 as quoted below, the maximum number of SR configurations (for all SR instance in MAC) are 8 per MAC entity. As the SCell BFRQ SR sent by the UE is used to indicate that at least one SCell is encountering the beam failure, and should be differentiated from the legacy scheduling request for the uplink grant. Then the maximum number of the SR instances per MAC entity should be 1+8 = 9. Thus, we consider that the SchedulingRequestId should be extended to 16 (i.e. [0, 16]).
	38.331:
SchedulingRequestId ::=             INTEGER (0..7)


Proposal 15: The SchedulingRequestId is extended to 16.
According to the LS from RAN1, the SR of the SCell BFR can be configured over PCell/PSCell. However according to the current specification, the SR resource can be configured also in SCell, and a SR configuration can comprise the SR resource of any serving cell. It is not clear if the SR of the SCell BFR can be configured on PUCCH SCell as well.
Proposal 16: Send an LS to RAN1 to clarify whether the dedicated SR of the SCell BFR can be configured over SCell.

Modelling of the SCell BFR
According to the current MAC specification, the beam failure detection and recovery procedure is per cell (i.e. either PCell or PSCell). We consider that the same principle can be re-used also for the SCell BFR.
Proposal 17: The beam failure detection and recovery procedure of SCell is on the active BWP and per cell.
Proposal 18: Each DL BWP of a SCell can be configured with a SCell BFR configuration including the following fields:
· beamFailureInstanceMaxCount for the beam failure detection
· beamFailureDetectionTimer for the beam failure detection
· rsrp-ThresholdSSB for the new beam detection
· rsrp-ThresholdCSI-RS for the new beam detection
Regarding whether we need a timer to control the period of the SCell BFR, according to the PCell/PSCell BFR procedure, the beamFailureRecoveryTimer is used to determine whether the CF-PRACH resource for BFR can be used or not. If the beamFailureRecoveryTimer expired, the UE can only the CB-PRACH resource for BFR. However if the BFRQ SR fails (i.e. the SR transmission number reaches the sr-TransMax), the UE can still trigger an RACH procedure to obtain an uplink grant for the transmission for the SCell BFRQ MAC CE. Thus there is no use for the beamFailureRecoveryTimer of the SCell.
Regarding the “BFI_COUNTER”, according the current BFR procedure of the SpCell, the “BFI_COUNTER” resets when the BFR procedure is the RACH procedure triggered by the BFR is successfully completed as quoted below. We consider that RAN2 should ask RAN1 to clarify what conditions are used for the successful completion of the SCell BFR.
	1>	if the Random Access procedure is successfully completed (see clause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.


Proposal 19: Send an LS to RAN1 to clarify what conditions are used for the successful completion of the SCell BFR.

Conclusions
According to the analysis given above we have the following Proposals.
For the SCell BFRQ MAC CE, our proposals are as follows:
Proposal 1: RAN2 is kindly request to confirm that a SCell BFRQ MAC CE is used to indicate the failed SCell and the new beam (if present) of the failed SCell.
Proposal 2: The SCell BFRQ MAC CE indicates at most one failed SCell.
Proposal 3: The SCell BFRQ MAC CE indicates at most one new beam of the failed SCell.
Proposal 4: A SSB/CSI-RS index of the active BWP of the failed SCell is indicated in the SCell BFRQ MAC CE if the L1-RSRP of the SSB/CSI-RS is equal to or above a configured threshold.
Proposal 5: When there is no new beam with L1-RSRP higher than the configured threshold for the failed SCell, the SCell BFRQ MAC CE indicates that no new beam is identified.
Proposal 6: The SCell BFRQ MAC CE which is not transmitted is cancelled if the failed SCell is deactivated.
Proposal 7: The SCell BFR MAC CE has the same priority as “C-RNTI MAC CE or data from UL-CCCH” in the MAC multiplexing.
Proposal 8: The SCell BFRQ MAC CE does not uses the uplink grant of the failed SCell.
Proposal 9: Send an LS to RAN1 to ask how many candidate new beams can be configured for a SCell BFR.

For the SCell BFRQ SR, our proposals are as follows:
Proposal 10: One dedicated SR configuration is configured for the BFR of all SCells of the same cell group.
Proposal 11: The sr-ProhibitTimer and sr-TransMax are configured independently for the dedicated SR of SCell BFRQ.
Proposal 12: RAN2 is kindly request to discuss whether the SCell beam failure or the SCell BFR MAC CE triggers a SCell BFRQ SR.
Proposal 13: RAN2 is kindly requested to confirm that when the number of the BFRQ SR transmission reaches the sr-TransMax, the UE trigger a RACH procedure.
Proposal 14: The transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell.
Proposal 15: The SchedulingRequestId is extended to 16.
Proposal 16: Send an LS to RAN1 to clarify whether the dedicated SR of the SCell BFR can be configured over SCell.

For the modelling of the SCell beam failure detection and recovery procedure, our proposals are as follows:
Proposal 17: The beam failure detection and recovery procedure of SCell is on the active BWP and per cell.
Proposal 18: Each DL BWP of a SCell can be configured with a SCell BFR configuration including the following fields:
· beamFailureInstanceMaxCount for the beam failure detection
· beamFailureDetectionTimer for the beam failure detection
· rsrp-ThresholdSSB for the new beam detection
· rsrp-ThresholdCSI-RS for the new beam detection
Proposal 19: Send an LS to RAN1 to clarify what conditions are used for the successful completion of the SCell BFR.
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