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Discussion and Decision
1 Introduction
RAN2 made the following agreements on SCell BFR operation in RAN2#107 meeting. 
Agreements:

1. The Scell beam failure detection is per cell.

2. Each DL BWP of a SCell can be configured with an independent SCell BFR configuration (the content is FFS)

3. One SR ID is configured for BFR within the same cell group.

4. The SCell BFRQ MAC CE triggers a SCell BFRQ SR if there is no valid uplink grant which can accommodate the SCell BFRQ MAC CE.

5. FFS whether the transmission of the SCell BFRQ MAC CE cancels the pending BFRQ SR of the failed SCell(s).(depends whether the MAC CE provides info for one or more Scells)

6. When the number of the BFRQ SR transmission reaches the sr-TransMax, the UE triggers a RACH procedure (i.e. reuse Rel-15 behaviour)

In this contribution, we discuss two open issues: 
· Issue 1: UE detection BFR MAC CE transmission failure;
· Issue 2: The priority of BFR MAC CE. 
2 Discussion

· Issue 1: UE detection on BFR MAC CE transmission failure
As indicated in RAN1 LS, when UE receives “ACK” message from NW, SCell BFR procedure will be regarded as successful completion. Since “ACK” to BFR MAC CE transmission is the new uplink grant for the same HARQ process as PUSCH carrying BFR MAC CE, there is no any limitation for NW to send it. 
From UE perspective, if UE does not receive “ACK”, UE cannot judge whether BFR MAC CE is transmitted successfully or not. From NW perspective, NW may not provide “ACK” if NW does not receive it successfully. Therefore, SCell BFR procedure will remain suspended until “ACK” is received. 
Observation: SCell BFR procedure will remain suspended until “ACK” is received.
SCell BFR procedure suspension for a long time will lead to SCell link failure. In order for UE to stop the waiting for “ACK”, timer based BFR MAC CE transmission failure detection should be considered. In detail, UE can start the timer when BFR MAC CE is transmitted; if UE has not received “ACK” upon timer expiry, UE can assume the BFR MAC CE transmission failure.  
Proposal 1: Timer based BFR MAC CE transmission failure detection should be introduced. 
· UE starts the timer when BFR MAC CE is transmitted;
· if UE has not received “ACK” before timer expires, UE can assume BFR MAC CE transmission failure.
After UE detects BFR MAC CE transmission failure, UE operation has two options: 

· Option 1: UE triggers CBRA, and transmits the BFR MAC CE via RACH procedure;
· Option 2: UE retransmits the BFR MAC CE transmission via BFR-SR or available uplink grant;  
Since CBRA for BFR MAC CE transmission (option 1) will take longer timer than retransmission via another available uplink grant (option 2), e.g. uplink grant on PCell, from the fast recovery perspective, we should go to Option 2. If the retransmission failure keeps N times, CBRA can be triggered for the final transmission.  
Figure-1 provides an example for Timer based BFR MAC CE retransmission scheme. 

Proposal 2: If BFR MAC CE transmission failure is detected, UE can retransmit it via another available uplink grant;
Proposal 3: If BFR MAC CE retransmission number reaches the configured max number, UE will trigger RACH procedure on PCell for BFR MAC CE transmission. 
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Figure-1. Timer based BFR MAC CE Retransmission
· Priority of SCell BFR MAC CE

Following is the current description in MAC spec about priority of MAC CE and data for LCP procedure. 
	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):

-
C-RNTI MAC CE or data from UL-CCCH;

-
Configured Grant Confirmation MAC CE;

-
MAC CE for BSR, with exception of BSR included for padding;

-
Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;

-
data from any Logical Channel, except data from UL-CCCH;

-
MAC CE for Recommended bit rate query;

-
MAC CE for BSR included for padding.


For the priority of SCell BFR MAC CE, RAN1 indicate two points:
· SCell BFR MAC CE has higher priority than at least uplink data;

· BFR-SR has higher priority than normal D-SR. 

Since the higher priority of BFR-SR, SCell BFR MAC CE should have higher priority than the BSR MAC CE. 
Comparing the priority of SCell BFR MAC CE and configured grant confirmation MAC CE, since SCell BFR procedure is to recover SCell link for both control and data channel transmission, the procedure is more important than the configured grant activation procedure, especially when the activated configured grant is on the failed SCell. Hence, the SCell BFR MAC CE should have the higher priority.
Proposal 4: The priority of SCell BFR MAC CE is higher than Configured Grant Confirmation MAC CE.
3 Conclusion
According to the analysis in section 2, we propose that:
Proposal 1: Timer based BFR MAC CE transmission failure detection should be introduced. 
· UE starts the timer when BFR MAC CE is transmitted;
· if UE has not received “ACK” before timer expires, UE can assume BFR MAC CE transmission failure.
Proposal 2: If BFR MAC CE transmission failure is detected, UE can retransmit it via another available uplink grant;
Proposal 3: If BFR MAC CE retransmission number reaches the configured max number, UE will trigger RACH procedure on PCell for BFR MAC CE transmission. 

Proposal 4: The priority of SCell BFR MAC CE is higher than Configured Grant Confirmation MAC CE.
