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[bookmark: _GoBack]During the last meeting, RAN4 made agreements regarding BFD, CBD and BFR procedures at SCell. Some of the items are kept FFS.  We list our opinions regarding some of those open items in this contribution.
Discussion
BFD/CBD in Deactivated SCell
RAN4 agreed to keep the following item FFS during the last meeting.
RAN4 Agreement:
· Link recovery procedure general: 
· FFS UE is required to perform BFD and CBD on a deactivated SCell;
· FFS UE is required to perform BFD and CBD SCell within active BWP of the configured CC

RAN1 has already made following agreement in this regard.
RAN1 Agreement:
· At least for explicit configuration, downlink RS for BFD is in current CC 
· FFS: Downlink RS for BFD in another CC within the same band for implicit configuration
· When SCell BFD RS is configured in an implicit manner, BFD RS can be transmitted in active BWP of either current CC or another CC.

Based on RAN1 agreement, we make following proposal.
Proposal 1: 
· UE is not required to perform BFD and CBD on a deactivated SCell. 
· UE is required to perform BFD and CBD SCell within active BWP of the configured CC.
RAN4 Impact of BFD/CBD in SCell
RAN4 kept following items FFS in the last meeting:
RAN4 Agreement:

· To identify RRM requirement impact for beam failure recovery on SCell: 
· Beam failure detection: 
· FFS for whether only CSI-RS based BFD is applied for SCell BFD. 
· FFS RRM core requirement impact by BFD on Scell
· Candidate beam detection: 
· FFS RRM core requirement impact by CBD on Scell


RAN1 already agreed to support on CSI-RS based BFD for SCells.
The RRM core requirement impact by BFD and CBD on SCell can be same as that of PCell/PSCell. 
Proposal 2:
· Only CSI-RS based BFD is applied for SCell BFD.
· The evaluation periods for CSI-RS based BFD and CBD on SCell are same as those of CSI-RS based BFD and CBD on PCell/PSCell.

RRM Core Requirement Impact by SCell BFRQ Mechanism
RAN4 is discussing whether SCell BFRQ mechanism will impact RRM core requirement or not.
RAN4 Agreement:

· To identify RRM requirement impact for beam failure recovery on SCell: 
· SCell BFR mechanism
· FFS RRM core requirement impact by SCell BFRQ mechanism












RAN1 made the following agreements during the last few meetings.
RAN1 Agreement
For SCell with downlink only, UE reports failed CC index(es) and new beam information (if present) by PUSCH or PUCCH
· FFS: whether it is carried by MAC CE or UCI-like PUSCH or PUCCH
· Down-select at least one options for BFRQ procedure in RAN1 #97
· Option 1: Failed CC index(es), new beam information (if present) and beam failure event to be reported by a single report by MAC CE 
· FFS: whether or not to have spec impact on resource for MAC CE
· Resource for MAC CE is not triggered by dedicated PUCCH/PRACH for BFR
· Option 2: step 1: UE conveys beam failure event, and step 2: UE reports new beam information (if present) and failed CC index(es)
· Step 1 is carried by dedicated PUCCH/PRACH resource
· Step 2 is carried by MAC CE or UCI
· Option 3: step 1: UE conveys beam failure event and failed CC index(es), and step 2: UE reports new beam information (if present)
· Step 2 is carried by MAC CE or UCI, e.g. AP-CSI
· PUCCH/PRACH is used for step 1 to carry failed CC index(es) implicitly
· FFS: whether it is single-bit PUCCH or multi-bit PUCCH
· The failed CC index(es) should be selected from up to N_max CCs for SCell BFR
· FFS: N_max 
RAN1 Agreement
· On BFRQ procedure for SCell
· Step 1 can be carried by at least a dedicated SR-like PUCCH resource for BFR over PCell or PSCell
· FFS: Details including whether or not it is precluded that MAC CE in step 2 is multiplexed in a PUSCH not triggered by step 1
· (Working Assumption) Step 2 is carried by MAC CE 
· Above applies at least for SCell with downlink only
Working Assumption
In addition to previous agreement that PUCCH-BFR is configured in PCell/PSCell, it is also agreed that PUCCH-BFR can be configured in PUCCH-SCell if PUCCH group is configured
· For non-DC case, down-select one of the following alternatives in RAN1#99
· Alt1a: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· If more than 1 PUCCH-BFR resources are configured for a UE, UE can pick one of them to transmit BFRQ
· Alt1b: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per PUCCH group
· PUCCH-BFR resource is shared among the CCs belonging to the respective PUCCH group
· Alt2: For a UE, up to 1 PUCCH-BFR resource for a BWP can be configured per UE
· The down-selection is based on the assumption of SR configuration behavior supported in current spec
The above PUCCH group refers to the existing PUCCH group description in TS38.213






So, RAN1 has already agreed to support PUCCH based BFR, conveyed via PCell/PSCell, in SCells with DL only. PUCCH based BFR has been agreed as a working assumption in SCell with DL and UL.
For SCells with DL only, BFR is conveyed via two steps. In step 1, UE reports beam failure event through a dedicated SR like PUCCH resource. In step 2, UE conveys new beam information and failed CC index(es) via MAC-CE. In Rel-15, BFR is tested by checking if UE has transmitted Msg1 after BFD and CBD. Hence, at least, core requirement should be defined for step 1 of BFR in SCells with DL only scenarios. Defining core requirements for step 2 should be FFS at this point.
Observation 1: For SCells with DL only, BFR is conveyed via two steps. In step 1, UE reports beam failure event through a dedicated SR like PUCCH resource. In step 2, UE conveys new beam information and failed CC index(es) via MAC-CE.
Observation 2: In Rel-15, BFR is tested by checking if UE has transmitted Msg1 after BFD and CBD.
Proposal 3: RAN4 requirement is defined for step 1 of BFR, UE reports beam failure event through a dedicated SR like PUCCH resource, in SCells with DL only.
· Defining requirement for step 2, where UE conveys new beam information (if present)and failed CC index(es) via MAC-CE, in SCells with DL only is FFS.



Conclusion
Observation 1: For SCells with DL only, BFR is conveyed via two steps. In step 1, UE reports beam failure event through a dedicated SR like PUCCH resource. In step 2, UE conveys new beam information and failed CC index(es) via MAC-CE.
Observation 2: In Rel-15, BFR is tested by checking if UE has transmitted Msg1 after BFD and CBD.
Proposal 1: 
· UE is not required to perform BFD and CBD on a deactivated SCell. 
· UE is required to perform BFD and CBD SCell within active BWP of the configured CC.
Proposal 2:
· Only CSI-RS based BFD is applied for SCell BFD.
· The evaluation periods for CSI-RS based BFD and CBD on SCell are same as those of CSI-RS based BFD and CBD on PCell/PSCell
Proposal 3: RAN4 requirement is defined for step 1 of BFR, where UE reports beam failure event through a dedicated SR like PUCCH resource, in SCells with DL only.
· Defining RAN4 requirement for step 2, where UE conveys new beam information (if present)and failed CC index(es) via MAC-CE, in SCells with DL only is FFS.
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