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1	Introduction
This paper focuses on the procedure of Beam Failure Recovery for SCell approved in TSG RAN1 #98[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 based on “Feature lead summary on previous agreements and open issues on L1-SINR and SCell BFR”[4], we will provide our views on beam failure recovery for Scell. 

2	Discussion
In feature lead summary [5] in the last meeting, it has been agreed that when new beam RS is configured, gNB shall configure corresponding threshold for new beam identification. Then, UE shall report the new beam index if it identifies a new beam, or report no new beam identified, otherwise. 
	Agreement
· When SCell BFR is configured and RS for new beam identification is configured, the threshold for new beam identification should be always configured.
· If a SCell has failed, when there is no new beam with L1-RSRP higher than configured threshold for SCell BFR, for new beam information reporting, UE reports that there is no new beam identified for the SCell.



However, the UE behavior when no new beam RS is configured is still one open issue. 
As the first step of beam recovery, UE will try to find a new beam pair for link recovery on SCell. The gNB will pre-configure a resource group for UE as new beam RS candidates. The resource group includes a set of CSI-RSs or a group of SSBs. Each of these reference signals corresponds to a specific downlink beam, that is, one resource group corresponds to a set of candidate beams.
In our view NBI RS is necessary to reconfigure SCell CORESET beams. During a BFRQ procedure, NBI is needed to recovery from beam failure. If candidateBeamRSList is not configured, UE will not be able to select candidate beams that can be used for beam recovery. If all SSBs are considered as new beam RS candidates, not only may not be able to select the best new beam, but also waste additional resources and extend the time of beam recovery.  Therefore it’s unnecessary to introducing extra behavior. Candidate beam RS should be always configured to avoid extra UE behavior. 
Proposal 1: During a BFRQ procedure, if candidateBeamRSList is not configured, UE shall expect gNB configures the new beam RS if BFR for corresponding SCell is configured.

The two-steps for SCell with DL only have been agreed, where the BFRQ can be conveyed by two steps:
	Agreement
· Step 1 is carried by a dedicatedly configured SR-like PUCCH in PCell or PSCell to inform gNB beam failure happens.
· Step 2 is carried by a MAC CE to report detail information, e.g. failed CC index and new beam index.



But the procedure for SCell with both UL and DL is still an open issue. it has been accepted as agreement in last meeting that for SCell with both UL and DL, reuse the same BFRQ procedure as SCell with DL only..
	Agreement
For SCell with both UL and DL, at least reuse the same BFRQ procedure as SCell with DL only.
· Note: Whether to support CBRA/CFRA based BFRQ for both scenarios is a separate issue.
· Note: At least from RAN1 perspective, there is no need for introducing restrictions on MAC CE transmission for BFR in Rel-16.



When BFR on SCell is detected by UE, UE should transmit BFR request to gNB. Since the numerology of PCell and SCell is different in the considered scenario, if BFR request can be only transmitted to PCell, UE should wait for a large number of slots from SCell perspective. Hence, we believe UE should transmit PUCCH-BFR and MAC CE for BFR of SCell to Scell with both UL and DL.
What’s more, for the procedure of beam failure recovery, if BFR request can be only transmitted to PCell, when two or more scells simultaneously occur beam failure, the resource for PCell BFR transmittion will collide, resulting in beam failure recovery failure. If BFR is detected on SCell with DL-only, we believe UE should transmit BFR request to SCell with DL/UL. This will not only reduce the latency of beam recovery, but also avoid collision of resource when multiple beams failures occur simultaneously. Therefore, we propose that PUCCH-BFR and MAC CE for BFR can be transmitted in other non-failed SCells.
Proposal 2: During a BFRQ procedure for SCell with both UL/DL, PUCCH-BFR and MAC CE for BFR can be transmitted in other non-failed SCells.

As mentioned above, It has been agreed that step 1 PUCCH (PUCCH-BFR) is based on a SR-like PUCCH. After transmitting PUCCH in PCell/PSCell, UE could deliver some other information via a MAC CE. 
For BFR request transmission in SCell, we propose to determine the maximum number of PUCCH resources configured for step 1 BFRQ (PUCCH-BFR) in the SCell through different scenarios. If beam failure occurs frequently, e.g., high-speed moving scene, weak signal scene, etc.，it is necessary to configure PUCCH (PUCCH-BFR) on both PCell and SCell with both UL/DL. In this scenario, we consider the most crucial thing is to bring connection back. In case for SCell with DL/UL there can be PUCCH for BFRQ per SCell. Refer to proposal 2 above, configuring PUCCH-BFR on both PCell and SCell with both UL/DL can reduce the latency for BFR request transmission. If beam failure occurs occasionally, configuring PUCCH-BFR only on the PCell is sufficient for beam recovery. Configuring PUCCH-BFR on both PCell and SCell with both UL/DL is a waste of resourse. In order to minimize overhead there is no need to configure configure PUCCH (PUCCH-BFR) on both PCell and SCell with both UL/DL.
Proposal 3: With regard to maximum number of PUCCH resources configured for step 1 BFRQ (PUCCH-BFR), the maximum number of PUCCH resources based on the following scenarios:
· When beam failure occurs frequently, PUCCH-BFR can be configured on both PCell and SCell with both UL/DL;
· When beam failure occurs occasionally, PUCCH-BFR is configured only on the PCell.

3	Conclusion
In this contribution, the following proposals are proposed:

Proposal 1: During a BFRQ procedure, if candidateBeamRSList is not configured, UE shall expect gNB configures the new beam RS if BFR for corresponding SCell is configured.

Proposal 2: During a BFRQ procedure for SCell with both UL/DL, PUCCH-BFR and MAC CE for BFR can be transmitted in other non-failed SCells.

Proposal 3: With regard to maximum number of PUCCH resources configured for step 1 BFRQ (PUCCH-BFR), the maximum number of PUCCH resources based on the following scenarios:
· When beam failure occurs frequently, PUCCH-BFR can be configured on both PCell and SCell with both UL/DL;
· When beam failure occurs occasionally, PUCCH-BFR is configured only on the PCell.
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