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1 Introduction

According to RAN1 LS [1], beam failure recovery may be configured on 1 SCell in CA: 
Beam failure recovery is additionally supported on SCell in Rel.15. The number of SCells BFR needs to be supported on is 1. UE is not mandated to support BFR on SCell. Note that there is no additional RAN1 specification impact for BFR on SCell.
RAN2 discussed this issue and achieved the agreement [2]:

Assume that at least CFRA BFR can be configured for SCell using ASN.1.  FFS if there are any major impacts to support this in UP
This contribution discusses how to realize BFR on SCell and identified the potential specification impacts.
2 Discussion
When UE is configured with carrier aggregation, how to realize beam failure recovery procedure on SCell needs to consider these three scenarios:

· Scenario 1: there is PRACH resource on the SCell, for example, this SCell belongs to sTAG.

· Scenario 2: there is no PRACH resource on the SCell, for example, this SCell belongs to pTAG.

· Scenario 3: there is no UL for this SCell
For scenario 1, it is nature to reuse the same BFR procedure on PCell. The network can configure dedicated preamble for the UE for beam failure recovery procedure on this SCell. Once the UE detects beam failure on this SCell, it triggers beam failure recovery procedure on this SCell with the allocated preamble. The network can identify beam failure from this UE and can also identify which beam is appropriate from UE RACH occasion. Then the network can send beam failure recovery response to the UE through this SCell. Now RACH on SCell is only permitted through PDCCH order (The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000. [3]), once beam failure recovery can be initiated by UE on SCell, this restriction needs to be modified.
For scenario 2 and 3, how to transmit beam failure recovery request needs to be solved because there is no UL PRACH for SCell currently even if UE detects beam failure on this serving cell. For scenario 2, if the network can configure RACH resources on this SCell, the same processing as scenario 1 can be applicable. 
For scenario 3, if the UE is permitted to initiate beam failure recovery procedure for this SCell, the network has to allocate preamble on PCell for this UE for BFR on this SCell. In order to make the network identify which cell is suffering from beam failure recovery, the network needs to allocate two different preambles for BFR, one for PCell and another for SCell, which would result in preamble shortage on PCell. After the UE sends beam failure recovery request on PCell for this SCell, the network needs to find the suitable beam of this SCell to send beam failure recovery response. In case different beam distribution or much different frequency band between the PCell and the SCell, the network may not identify which beam is appropriate to send recovery response on SCell through the preamble transmission on UL PCell PRACH.
Once beam failure recovery is applicable on SCell, beam failure recovery procedure may happen on PCell and on SCell simultaneously. Under this situation, it is proposed to only permit beam failure recovery procedure for PCell as PCell is more important.
Proposal 1: RAN2 determines the BFR solution for the SCell without PRACH resources, whether to permit recovery request for SCell through PCell preamble. 
Proposal 2:  If BFR on SCell is applicable, TS38.321 needs to remove the restriction that Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order.
Proposal 3: when BFR is initiated for PCell and SCell simultaneously, UE prioritizes beam failure recovery procedure for PCell.
3 Conclusion

In this contribution we analyzed beam failure recovery on SCell, and made the following proposals:
Proposal 1: RAN2 determines the BFR solution for the SCell without PRACH resources, whether to permit recovery request for SCell through PCell preamble.  
Proposal 2:  If BFR on SCell is applicable, TS38.321 needs to remove the restriction that Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order.
Proposal 3: when BFR is initiated for PCell and SCell simultaneously, UE prioritizes beam failure recovery procedure for PCell.
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