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1	Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _GoBack]Based on the agreements in the previous meetings, in this document, we discuss the some of the open issues related to SCell BFR for NR MIMO in Rel. 16.

2	SCell BFR 
The procedure of beam failure recovery (BFR) for PCell/PsCell was specified in Rel-15. It has four main steps
· Beam failure detection (BFD),
· New beam identification (NBI),
· Beam failure recovery request (BFRQ),
· Beam failure recovery response (BFRR).

The procedure of BFR for SCells will be specified in Rel-16 as presented in the work item descriptions on enhancements of NR MIMO in the following [1]
· 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 beam failure recovery for SCell with DL/UL as well as DL-only, where PCell can be operating in FR1 as well as FR2 
· Specify measurement and reporting of either L1-RSRQ or L1-SINR
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BFD Procedure

There are the situations that groups of SCells share similar failure condition properties (e.g., statistical large-scale properties). Such similar properties among cells are known to the network based on the deployment itself or the past reporting of CSI reporting or SRS transmissions of the same or different UEs. 

For handling of a group of SCells, there are two approaches. The first approach is that the grouping of SCells is known only within the network. This may be called as UE transparent grouping. In this case, one of the SCells in the group is configured to carry out BFD operation. Therefore, the BFD would not be needed to perform separately for each of all SCells in the group. Particularly, the beam failure (BF) for the group of SCells can be obtained based the beam failure of a SCell. By doing so, it can reduce the BFD measurement effort for the UE and simplify the BFR procedure to support the multiple SCells. In addition, it can reduce downlink radio overhead caused by CSI/BFD-RS transmission for each SCells.

The second approach for handling of the group of SCells is that the grouping of SCells is informed to the UE. However, we do not identify the specific merit to inform the grouping of SCells to the UE, except for informing mis-configuration of the grouping of SCells from the UE to the network or improving BFD operation by using multiple Cells within the group. Both approaches may not be possible to complete within time frame of Rel-16. 

Proposal 1: NR supports to declare beam failure per SCell and per group basic (e.g, group of PCell and SCell(s) and/or group of SCells only) scenarios
· The gNB configures one of SCells in the group as a representative SCell for the group of SCells
· The UE does not require to be informed which SCells are grouped
· If a configured SCell is identified as failed, the BF of the SCell is declared
· The network interprets the failure of the representative SCell as the failure of the group of SCells
NBI RS Configuration

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. When no new beams are configured, all SSBs are considered as new beam RS candidates in order to reduce BFR RS overhead.

Proposal 2: Support to configure all SSBs as beam RS candidates when no new beams are configured

BFRQ Procedure

In RAN1#97, it was agreed that the BFRQ for SCell only has two steps, including step 1 - UE conveys beam failure event which is carried by at least a dedicated SR-like PUCCH resource for BFR via PCell/PsCell, and step 2 - UE reports BFRQ information (new beam information (if present) and failed CC index(es)) which is carried by MAC CE. If the UE already has the UL grant on serving cell(s), on which BFR MAC CE can be transmitted, the step 1 can be skipped. If the UE has no UL grant, the UE can follow the existing framework for requesting uplink resources, i.e., it performs CBRA on PCell and SCell with UL as well. This is also the reply from RAN1 to RAN2 for the question#3 as shown in R1-1909813 (R2-1911795).

Proposal 3: If the UE has no UL grant on serving cell(s), support to follow the existing framework for requesting uplink resources, i.e., UE performs CBRA on PCell and SCell with UL as well


3	Conclusion 
Here we summarize the proposals that have been presented in the sections above:

Proposal 1: NR supports to declare beam failure per SCell and per group basic (e.g, group of PCell and SCell(s) and/or group of SCells only) scenarios
· The gNB configures one of SCells in the group as a representative SCell for the group of SCells
· The UE does not require to be informed which SCells are grouped
· If a configured SCell is identified as failed, the BF of the SCell is declared
· The network interprets the failure of the representative SCell as the failure of the group of SCells
Proposal 2: Support to configure all SSBs as beam RS candidates when no new beams are configured

Proposal 3: If the UE has no UL grant on serving cell(s), support to follow the existing framework for requesting uplink resources, i.e., UE performs CBRA on PCell and SCell with UL as well
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