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1. Introduction
In RAN #81 meeting, the revised Rel-16 NR MIMO working item was approved and the enhancements on multi-beam operation are agreed as following.
· Enhancements on multi-beam operation, primarily targeting FR2 operation:

· Perform study and, if needed, specify enhancement(s) on UL and/or DL transmit beam selection specified in Rel-15 to reduce latency and overhead 
· Specify UL transmit beam selection for multi-panel operation that facilitates panel-specific beam selection
· Specify a beam failure recovery for SCell based on the beam failure recovery specified in Rel-15
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
In this contribution, we share our views on enhancements on BFR on Scell in Rel-16. 
2. Discussion on Scell Beam Failure Recovery
For Scell beam failure recovery, it had been widely discussed in Rel-15 and some agreements were already made in RAN1. The target in the Rel-16 objective is to specify a beam failure recovery for Scell based on the beam failure recovery specified in Rel-15. Although there are agreements achieved in Rel-15, the agreements are with some restrictions as follows:

· Number of Scells BFR to be supported on is 1.
· UE is not mandated to support BFR on Scell.
· Number restriction of monitored RS.
· There is no additional RAN1 specification impact for BFR on Scell.
According to the Rel-15 agreements on Scell BFR, if beam blockage happens on Scell, maybe gNB can release this Scell and re-schedule the data transmission. This implementation will decrease scheduling efficiency and increase the higher layers signalling propagation latency. In order to quickly recover the beam from the beam failure on Scell, in Rel-16 the detailed signalling configuration and recovery procedure need to be discussed and determined to support Scell BFR. So there are some issues to consider. 

In Rel-16 further discussion is needed on the necessity of Scell BFR with downlink only or with downlink and uplink. And the number of Scells BFR to be supported on can be larger than 1. This will lead to configuration overhead increase with the number of Scell.
Basic configuration of beam failure detection and beam failure recovery on Scell should at least be supported. The BFD RS resources (SSB, CSI-RS) are used for monitoring the radio link quality (L1-RSRP, L1-SINR) by UE on Scell, where these BFD RS resources are spatially QCL-ed with PDCCH on active BWP of the Scell. Based on candidate beam RS resources measurement, UE selects a new beam for radio link recovery. Uplink physical channel resource or MAC-CE command may be used for beam failure recovery request transmission. And then the UE monitors PDCCH in CORESET-BFR on this failed Scell for detection of a DCI format with CRC scrambled by C-RNTI within a configured window. More advance features like beam failure recovery request on Pcell and CORESET-BFR monitoring on Pcell could also be discussed.
These restrictions in Rel-15 should be further evaluated in Rel-16 considering the whole picture of beam failure recovery support in Scell. In our understanding, Scell beam failure recovery is mainly targeting the scenarios of primary cell in low band aggregated with high band secondary Scell. BFR could be used as a quick beam failure recovery tool. With such motivation, at least the following issues should be addressed in Rel-16: 
· The number of Scells BFR to be supported on can be larger than 1.

· Basic configuration of beam failure recovery on Scell.
· BFD RS resources configuration on Scell, e.g. SSB/P-CSI-RS.
· Candidate beam RS resources configuration on Scell, e.g. SSB/CSI-RS.
· Uplink physical channel resources configuration on Scell, e.g. CFRA/CBRA/PUCCH.
· CORESET-BFR configuration on Scell.
· Beam failure recovery request reported in another cell. 

· PRACH configuration would consume large amount of resources if the number of candidate beams is large.

· PUCCH/SP-PUSCH/MAC-CE report in another cell would increase the possibility of successful recovery.
· CORESET-BFR monitored on Pell.
·  Reduce resource cost for gNB response, increase available resources for regular scheduling.
· UE should still monitor other Scells when there is BFR on Pcell.
· Further generalization of Scell beam failure events.
· May possibly include cases like both CORESET(s) and candidate beams fail.
Proposal: 
· SCell beam failure recovery should focus on the following issues:

· Basic configuration of beam failure recovery on Scell.
· Beam failure recovery request or gNB response monitored in another cell. 

· Further generalization of Scell beam failure events.
3. Conclusion

In this contribution, we have the following proposals for enhancements on BFR on Scell in REL-16
Proposal: 
· SCell beam failure recovery should focus on the following issues:

· Basic configuration of beam failure recovery on Scell.
· Beam failure recovery request or gNB response monitored in another cell. 

· Further generalization of Scell beam failure events.
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