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1   Introduction
In RAN2#100 meeting, the following agreements were made [1]:

	Agreements

1.
Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure. 

2.
Beam selection is specified in the MAC similar to the HO case

3.
The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.


According to the above agreements, RACH including CFRA and CBRA is supported for BFR . In the MAC spec, it is implied that RACH for BFR is only applicable to SpCell but not for SCell. 
Here in this contribution, we will discuss other possible approaches for SCell BFR besides RACH.
2   Discussion
In CA case, the UE may be configured with SpCell and SCells on different frequencies of different bands. It is likely that beam failure may occur on SCells while SpCell works well. Once beam failure occurs on an SCell, the gNB cannot be aware of this unless UE reports the failure, i.e. initiate beam failure recovery request for the SCell. Therefore, beam failure recovery request for SCell should be supported. Once BFR is supported for SCell, the current CFRA procedure in 38.321 can be extended to SCell which is discussed in detail in one of our companion papers. 
However in some cases, CFRA may consume too much dedicated RACH resource, especially when the SCell does not have uplink and all the dedicated RACH resources need to be provided on SpCell. On the other hand, there may be cases that when beam failure happens, the UE has to switch to the BWP with dedicated RACH resource for BFR. The switch will cause interruption of the ongoing data transmission. In addition, CBRA is not necessary as SpCell may still be applicable and the SCell may not have uplink configured.
Observation: The current CFRA procedure in 38.321 can be extended to SCell without much effort but some issues are foreseen if only RACH procedure is used for BFR for SCell. 
In this case, other approaches need to be investigated for SCell BFR. As far as we can see, the following options can be considered:
Option-1: PUCCH on SpCell or PUCCH SCell. As the SpCell or PUCCH SCell may not experience a beam failure problem, the UE can simply send an indication over PUCCH on SpCell or PUCCH SCell to indicate the beam failure recovery request for a SCell. One possibility is that, a SR-PUCCH like resource in SpCell or PUCCH SCell can be linked to each candidate beam of a SCell, and the UE can send on the PUCCH resource once a beam failure is detected on a SCell. Note that the PUCCH approach has been agreed by RAN1 in a stage-2 level but without further detailed agreements..
Option-2: MAC CE via PUSCH. Similar to option-1, MAC CE can be used to indicate the beam failure recovery request for a SCell, instead of PUCCH. In this case, no dedicated PUCCH resource on SpCell or PUCCH SCell is needed for each beam of each SCell.
Option-1 and option-2 are efficient compared to RACH based solutions, as other serving cells may not have any problem and thus normal uplink transmission on other available cells can indicate the beam failure recovery request for the failed SCells. Therefore, we propose to support PUCCH and MAC CE as alternative approaches for BFR.
Proposal 1: Besides RACH, PUCCH and/or MAC CE over available serving cells can be supported for beam failure recovery for SCell.
However, it may not have time to finalize the PUCCH/MAC CE based BFR solutions for EN-DC before March given that there are still many other issues left. It is therefore proposed that PUCCH/MAC CE based BFR solutions for SCell can be further discussed before June.

Proposal 2: PUCCH/MAC CE based BFR solutions for SCell can be agreed and further discussed before June in Rel-15.
3   Conclusion

By discussing the beam failure recovery request procedure for SCell, we have the following observation and proposals:
Observation: The current CFRA procedure in 38.321 can be extended to SCell without much effort but some issues are foreseen if only RACH procedure is used for BFR for SCell.

Proposal 1: Besides RACH, PUCCH and/or MAC CE over available serving cells can be supported for beam failure recovery for SCell.
Proposal 2: PUCCH/MAC CE based BFR solutions for SCell can be agreed and further discussed before June in Rel-15.
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