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1 Introduction

In RAN1 #96meetings, the following agreements about beam failure recovery for SCell were reached [1]:
Agreement 
· For SCell BFR, BFRQ shall be conveyed if UE declares beam failure

· UE shall convey new beam information during BFR procedure if new candidate beam RS and corresponding threshold is configured and at least if channel quality of new beam is above or equal to threshold

· FFS: whether no new beam identified could be included as a state of new beam information

· FFS: details if no new beam is above or equal to threshold
How to indicate the event of no new beam identified and how to go through the BFR procedure are discussed in this paper. 
2 Indication of no new beam identified 
In RAN1#96, it was agreed when no new beam identified, BFRQ can be conveyed after beam failure. 
If no new beam is identified, how to indicate this event is an open issue. With different BFRQ method, no new beam identified event can be indicated by different ways. 
There were 3 options proposed for BFRQ transmission in RAN1#96bis [2]: 
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. 

Option 2: UE conveys beam failure event in the first step, and reports new beam information (if present) and failed CC index (es) in the second step.
Option 3: UE conveys beam failure event and failed CC index(es) in the first step, and reports new beam information (if present) in the second step.
For option 1, MAC-CE on PCell is used to indicate beam failure event, failed CC index(es) and new beam information in single report. In such case, no new beam identified can be included as a state of new beam information for SCell BFR. 
For option 2, a dedicated resource is used to request PUSCH resource in the first step, and failed CC index (es) and new beam information is reporting on the allocated PUSCH resource in the second step. There are two possible method to indicate no new beam identified event. The first way is to indicate no new beam identified event in the first step, and gNB can know the payload size of BFRQ in the second step. However, the resource in the first step is a periodic resource, and it not only increases overhead but also has no benefits. The second way is to indicate no new beam identified event in the second step, no new beam identified can be included as a state of new beam information for SCell BFR. It seems more reasonable to indicate no new beam identified event in the second step for option 2.
For option 3, failed CC index(es) is/are carried in the first step, and gNB can be informed which SCell failed. If no new beam identified is reported in the first step, gNB can trigger another RS set to find new beam for the failed SCell. Thus, reporting the event of no new beam identified in the first step is more appropriate for option 3.
Thus, we have the following proposal:
Proposal 1: For SCell BFR, if option 1 or option 2 is supported for BFRQ procedure, the event of no new beam identified can be included as a state of new beam information. If option 3 is supported for BFRQ procedure, the event of no new beam identified should be reported in the first step.
3 BFR procedure if no new beam identified 
If no new beam is identified, there are 2 methods to process following BFR procedure, as shown in Figure 1. One method is to stop the BFR procedure if no new beam identified. The following step after no new beam identified event reporting is up to gNB implementation. UE only indicates beam failure event, and the new beam identification may be done by NW-triggered regular beam reporting. In this way, the beam pair of PDCCH reception on SCell can only be recovered after TCI reconfiguration by RRC and/or MAC-CE signalling. Such beam failure recovery procedure will incur larger latency includes NW-triggered beam reporting and TCI reconfiguration by high layer. Before TCI reconfiguration, UE cannot receive any data on SCell, which will impact the system performance. Another method is to identify new beam from a new RS set (e.g., RS set triggered by DCI) if no new beam is identified in the preconfigured candidate beam list. Then UE can continue to recover the link. After UE receives BFRR with new beam, the new beam can be applied to PDSCH reception on SCell. Obviously, compared to method 1, method 2 can increase the link recovery probability and resume data transmission at an earlier time. 
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Figure 1 BFR procedure if no new beam identified
Proposal 2: For SCell BFR, if no new beam is identified from the pre-configured candidate beam list, UE can continue to search for new beam in a new RS set (e.g., RS set triggered by DCI).
4 Conclusions
Proposal 1: For SCell BFR, if option 1 or option 2 is supported for BFRQ procedure, the event of no new beam identified can be included as a state of new beam information. If option 3 is supported for BFRQ procedure, the event of no new beam identified should be reported in the first step.
Proposal 2: For SCell BFR, if no new beam is identified from the pre-configured candidate beam list, UE can continue to search for new beam in a new RS set (e.g., RS set triggered by DCI).
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