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1	Introduction
This paper focuses on the procedure of Beam Failure Recovery for SCell approved in TSG RAN1 #97[1]. Regarding multi-beam operation which is one of the objectives in the WID [2], some enhancements on beam failure recovery for SCell are discussed for NR Rel-16 in this contribution. In 3GPP TSG RAN #83 meeting, it was agree to discuss “Exact SCell BFR scheme (e.g. BFRQ reporting)” in RP-190149[3]. In this contribution, we discuss the enhancements on multi-beam operation in Rel-16, we will provide our views on beam failure recovery for Scell. 

2	Discussion
In feature lead summary [4] in the last meeting, the procedure for SCell BFD(Beam Failure Detection) is always present was discussed as followed but no agreement was made. 
	· Beam failure is declared if the number of consecutive detected beam failure instance exceeds a configured maximum number.


Due to the fast fluctuations of the wireless channel, the beam quality may continually jump around the threshold, and frequent beam changes may cause a ping-pong effect. In order to avoid frequent occurrences of ping-pong effects and beam failure events, a beam failure event can only be considered to occur if the beam measurement is below the set threshold for a sufficient amount of time. In Rel-15, The BFD RS in PDCCH is measured in each transmission. When the measurement result is lower than the threshold, counting failed once; above the threshold, counting success once. A beam failure event can only be considered to occur if the number of consecutive failures is greater than a preset value.
Considering BFD procedure in this SCell with downlink only scenario, the process of measuring the BFD RS in PDCCH in each transmission still can be configured, and therefore the same procedure of beam failure detection for recovery can be reused accordingly. 
Observation 1: Beam failure is declared if the number of consecutive detected beam failure instance exceeds a configured maximum number.
Proposal 1: The procedure for PCell BFD specified in Rel-15 can be reused.
The details on new beam information reporting has not been defined. There are two issues: one is whether the new beam information includes RSRP; the other is how many new beams can UE report during BFRQ procedure. For the second issue, it has been accepted as agreement that during a BFRQ procedure, UE reports only 1 beam with corresponding beam index only per SCell.
For the first issue, we propose to determine whether the new beam information includes RSRP through different scenarios. If beam failure occurs frequently, e.g., high-speed moving scene, low latency scene, weak signal scene, etc.，we consider the most crucial thing is to bring connection back, there’s no need to report corresponding RSRP. In addition, reporting RSRP would cause unnecessary resource overhead in this scenario. If beam failure occurs occasionally, reporting corresponding RSRP can be used as a reference for subsequent DL transmission to reduce the occurrence of beam failure events. And reporting RSRP would give the NW information if it is worth the effort to ensure transmission quality. 
Proposal 2: During a BFRQ procedure, UE can report new beam information based on the following scenarios:
· When beam failure occurs frequently, new beam information only includes new beam index.
· When beam failure occurs occasionally, new beam information includes new beam index and its corresponding RSRP.
For the procedure of beam failure recovery response, if reusing the resource (CORESET-BFR) for PCell BFR response reception, when two or more scells simultaneously occur beam failure, the resource (CORESET-BFR) for PCell BFR response reception will collide, resulting in beam failure recovery failure. Therefore, we propose that UE receives SCell beam failure recovery response on the BFR detected SCell.
Proposal 3-1: UE receives SCell beam failure recovery response on the BFR detected SCell.
For BFR response in Rel.15, Search-space-BFR is used, which is one to one mapping to a dedicated CORESET (CORESET- BFR). For the BFR response in SCell, we propose to determine whether to configure one dedicated search space set for recovery in the SCell through different scenarios. If beam failure occurs frequently, e.g., high-speed moving scene, weak signal scene, low latancy scene etc.，it is necessary to configure one dedicated search space set for monitoring gNB response. In this scenario, dedicated search space set is configured to differentiate BFR response and other DCIs. Separating BFR response from other DCIs can reduce the latency for BFR request transmission. If beam failure occurs occasionally, dedicated search space set is not commonly used. Configuring dedicated search space set is a waste of resourse. Therefore there is no need to configure one dedicated search space set for recovery in the SCell.
Proposal 3-2: For the SCell with downlink only scenario, to consider the BFRQ transmission successfully:
· [bookmark: _Hlk15723959]When beam failure occurs frequently, one dedicated search space set for recovery is configured in the SCell for monitoring gNB response.
· When beam failure occurs occasionally, there is no need to configure one dedicated search space set for recovery in the SCell.

3	Conclusion
In this contribution, the following proposals are proposed:
Observation 1: Beam failure is declared if the number of consecutive detected beam failure instance exceeds a configured maximum number.
Proposal 1: The procedure for PCell BFD specified in Rel-15 can be reused.

Proposal 2: During a BFRQ procedure, UE can report new beam information based on the following scenarios:
· When beam failure occurs frequently, new beam information only includes new beam index.;
· When beam failure occurs occasionally, new beam information includes new beam index and its corresponding RSRP.

Proposal 3-1: UE expects to receive SCell beam failure recovery response on the BFR detected SCell.
Proposal 3-2: For the SCell with downlink only scenario, to consider the BFRQ transmission successfully:
· When beam failure occurs frequently, one dedicated search space set for recovery is configured in the SCell for monitoring gNB response.
· When beam failure occurs occasionally, there is no need to configure one dedicated search space set for recovery in the SCell.
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