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1. Introduction
In RAN #80 meeting, a new WI on MIMO has been approved. [1] The objective for this WI is as follows.
The work item aims to specify the enhancements identified for NR MIMO. The detailed objectives are as follows. 

· Extend specification support in the following areas [RAN1]
· Enhancements on MU-MIMO support:
· Specify overhead reduction, based on Type II CSI feedback, taking into account the tradeoff between performance and overhead 
· Perform study and, if needed, specify extension of Type II CSI feedback to rank >2  
· Enhancements on multi-TRP/panel transmission including improved reliability and robustness with both ideal and non-ideal backhaul:
· Specify downlink control signalling enhancement(s) for efficient support of non-coherent joint transmission
· Perform study and, if needed, specify enhancements on uplink control signalling and/or reference signal(s) for non-coherent joint transmission
· 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
· Perform study and make conclusion in the first RAN1 meeting after start of the WI, and if needed, specify CSI-RS and DMRS (both downlink and uplink) enhancement for PAPR reduction for one or multiple layers (no change on RE mapping specified in Rel-15)
· Specify enhancement to allow full power transmission in case of uplink transmission with multiple power amplifiers (assume no change on UE power class)

In this contribution, we provide some discussions on SCell beam failure recovery (BFR).
2. Discussion
2.1 Rel-15 BFR procedure
In Rel-15, the BFR procedure has been defined for PCell, which includes the follow steps as shown in Figure 1:
· Beam Failure Detection (BFD)
· New Beam Identification (NBI)
· BFR request (BFRQ)
· BFRQ response



Figure 1: Rel-15 BFR procedure
A UE can detect the hypothetical BLER for SSB or periodic CSI-RS which is QCLed with a CORESET. When the hypothetical BLER for all the corresponding SSB and CSI-RS resources is above a threshold in a time instance, a beam failure instance can be declared. After detecting N consecutive beam failure instance (BFI), UE can declare beam failure happens. 
After beam failure is declared, UE can transmit a contention-free (CF) PRACH based BFRQ, which is associated with a newly identified beam. The NBI is based on L1-RSRP measurement, where the beams with L1-RSRP larger than a configured threshold could be considered as candidate beams. Then in 4 slots after UE transmits BFRQ, UE could start to monitor the dedicated Search Space (SS-BFR) for BFRQ response reception.
According to the WID, SCell BFR should be based on BFR specified in Rel-15, therefore the same procedure should be applied to SCell BFR.
Proposal 1: Based on BFR specified in Rel-15, SCell BFR should include the following steps: beam failure detection, new beam identification, beam failure recovery request and beam failure recovery response.
2.2 Discussion on SCell BFR
A UE may be configured with multiple SCells. In Rel-15, BFD is based on hypothetical BLER detection. Then to support SCell BFR, more hypothetical BLER detection would be required. Thus the UE power consumption could be increased. To reduce UE power consumption, a simplified metric should be used, e.g. L1-RSRP or L1-SINR.
Further to recover the beam for SCell, another possible way is to use cross-CC beam reporting and cross-CC beam indication. The beam reporting could be based on PUCCH or PUSCH, and beam indication is based on MAC CE as shown in Figure 2. The SCell BFRQ and BFR response procedures should have a lower overhead and lower latency than cross-CC beam reporting and beam indication. Therefore, the overhead for uplink signal to carry BFRQ should be smaller than or equal to that of PUCCH, and the latency to recover the beam should be smaller than or equal to that of cross-CC beam indication.


Figure 2: procedure for cross-CC based beam reporting and beam indication
Proposal 2: SCell BFD should take UE power consumption into account, and it should be based on a simplified metric.
Proposal 3: SCell BFRQ and BFR response procedures should have a lower overhead and lower latency than cross-CC beam reporting and beam indication. 
· The overhead for uplink signal to carry BFRQ should be smaller than or equal to that of PUCCH, and the latency to recover the beam should be smaller than or equal to that of cross-CC beam indication.

3. Conclusion
In this contribution we have provided some discussion on SCell BFR. From the discussion, we have achieved the following proposals.
Proposal 1: Based on BFR specified in Rel-15, SCell BFR should include the following steps: beam failure detection, new beam identification, beam failure recovery request and beam failure recovery response.
Proposal 2: SCell BFD should take UE power consumption into account, and it should be based on a simplified metric.
Proposal 3: SCell BFRQ and BFR response procedures should have a lower overhead and lower latency than cross-CC beam reporting and beam indication. 
· The overhead for uplink signal to carry BFRQ should be smaller than or equal to that of PUCCH, and the latency to recover the beam should be smaller than or equal to that of cross-CC beam indication.
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