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1	Introduction
During Rel-15 support for BFR (Beam Failure Reporting) was added for the SpCell and BFR on SCell was not supported. BFR on SpCell is indicated to the network through a random access procedure. Using contention-free resources together with the UE performing RA on an “unexpected” beam, the network should deduce that UE is performing RA due to BFR and not for some other reason. RAN2 also decided to add support for performing BFR using contention-based resources. 
In Rel-16 RAN2 has agreed to support BFR on SCell. A new MAC CE to report the failed SCell and a new candidate beam on that SCell will be introduced. It is possible with small changes to extend the MAC CE to also include BFR on SpCell.
In this contribution we propose to use the SCell BFR MAC CE also for BFR on SpCell.
[bookmark: _Ref178064866]2	Discussion
2.1	Problem
To this meeting an e-mail discussion is running to design the SCell BFR MAC CE. The MAC CE will be sent to the network upon detecting beam failure on an SCell. The MAC CE will indicate which SCells experienced BFR and if a new beam was detected on the failed SCells. Using this information, the network may reconfigure the UE to make use of the new strongest beam on the SCell. The proposed design is shown in Figure 1.



Figure 1 – SCell BFR MAC CE with the highest ServCellIndex of this MAC entity's SCell configured with BFD is less than 8 (proposal from e-mail discussion).
The bitmap in the first octet indicates which SCells experienced BFR (using the ServCellIndex of the SCell as a mapping from SCell to bit in the bitmap)  and the remaining octets include details if a new beam was found (the AC field), and which beam that was (the Candidate RS ID field). There is a corresponding proposal supporting more than 8 SCells not discussed here, but it works in the same way.
During Rel-15 it was discussed to introduce a similar MAC CE for BFR on SpCell. The reason was to indicate that the contention-based random access procedure in the UE was due to BFR [1]. In the end RAN2#101 decided it was not urgent and that the network could deduce the cause of the random access based on the UE switching beams. This method is not perfect as there is no requirement for the UE to use the serving beams for CBRA when the random access is not performed for BFR, and consequently, network may reconfigure the UE with a suboptimal beam configuration – even unnecessarily. In practice, the network would, more or less, always need to reconfigure the beams with the assumption the CBRA is due to BFR to avoid losing the UE completely. Hence, an explicit indication of BFR would be better to allow the network to perform proper actions in response to the UE’s random access request. 
[bookmark: _Toc32559927]In Rel-15, due to the lack of information whether the CBRA is performed due to BFR or not, the network may need to perform a beam reconfiguration for the UE based on a suboptimal beam resulting in poor network efficiency.
2.2	Solution
The solution to the problem is to 
1.	Trigger the SCell BFR MAC CE also when BFR on the SpCell is detected; and
2.	Design the SCell BFR MAC CE such that the strongest beam of the SpCell can be included.
A possible redesign of the SCell BFR MAC CE could look like this:


Figure 2 – Possible redesign of SCell BFR MAC CE with SpCell indication
In this figure the top-right R-bit from Figure 1 is now called "C0" and can be used to indicate that the cell with ServCellIndex 0 has experienced BFR. This means that a BFR on the PCell (which has ServCellIndex 0) can be indicated. The PSCell has a ServCellIndex different from 0 and therefore BFR on that cell can be signalled using the design in Figure 1. This means that by making use of a single R-bit, BFR on the SpCell can now be indicated.
[bookmark: _Toc32559928]Including support for the SpCell in the design of the SCell BFR MAC CE comes at no cost.
Addition of the trigger is also straight forward. Here is a simple example based on clause 5.17 of TS 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 clause 5.1) on the SpCell.
3>	instruct the Multiplexing and assembly entity to generate an SCell BFR MAC CE as defined in clause 6.1.3.x;
1>	if the beamFailureDetectionTimer expires; or
1>	if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:
2>	set BFI_COUNTER to 0.
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.
[bookmark: _Toc32559929]Adding a trigger to transmit the SCell BFR MAC CE at SpCell BFR comes at almost no cost.
2.3	Analysis
With a very simple redesign of the proposed SCell BFR MAC CE SpCell BFR can be supported. With this redesign it becomes clear for the network that the UE experienced BFR on SpCell. Provided with the candidate beam information, the network may take an immediate response restoring the connection for the UE. The cost of this solution on top of what has already been agreed for BFR on SCell is very small and provides large gains.
[bookmark: _Toc32559922]Replace one of the R-bits in the proposed SCell BFR MAC CE with a one-bit field indicating BFR on the PCell.
[bookmark: _Toc32559923]Trigger transmission of the SCell BFR MAC CE upon BFR on SpCell. 
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	In Rel-15, due to the lack of information whether the CBRA is performed due to BFR or not, the network may need to perform a beam reconfiguration for the UE based on a suboptimal beam resulting in poor network efficiency.
Observation 2	Including support for the SpCell in the design of the SCell BFR MAC CE comes at no cost.
Observation 3	Adding a trigger to transmit the SCell BFR MAC CE at SpCell BFR comes at almost no cost.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Replace one of the R-bits in the proposed SCell BFR MAC CE with a one-bit field indicating BFR on the PCell.
Proposal 2	Trigger transmission of the SCell BFR MAC CE upon BFR on SpCell.
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