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Introduction
In RAN1#88bis, progress has been made on beam failure recovery mechanism. In this paper, we give our overall view on the beam failure recovery procedure design. 
Agreements:
· UE Beam failure recovery mechanism includes the following aspects
· Beam failure detection
· New candidate beam identification
· Beam failure recovery request transmission
· UE monitors gNB response for beam failure recovery request
· Beam failure detection 
· UE monitors beam failure detection RS to assess if a beam failure trigger condition has been met
· Beam failure detection RS at least includes periodic CSI-RS for beam management
· SS-block within the serving cell can be considered, if SS-block is also used in beam management as well
· FFS: Trigger condition for declaring beam failure
· New candidate beam identification
· UE monitors beam identification RS to find a new candidate beam
· Beam identification RS includes
· Periodic CSI-RS for beam management, if it is configured by NW
· Periodic CSI-RS and SS-blocks within the serving cell, if SS-block is also used in beam management as well
· Beam failure recovery request transmission
· Information carried by beam failure recovery request includes at least one followings
· Explicit/implicit information about identifying UE and new gNB TX beam information
· Explicit/implicit information about identifying UE and whether or not new candidate beam exists
· FFS: 
· Information indicating UE beam failure
· Additional information, e.g., new beam quality
· Down-selection between the following options for beam failure recovery request transmission
· PRACH
· PUCCH
· PRACH-like (e.g., different parameter for preamble sequence from PRACH)
· Beam failure recovery request resource/signal may be additionally used for scheduling request
· UE monitors a control channel search space to receive gNB response for beam failure recovery request
· FFS: the control channel search space can be same or different from the current control channel search space associated with serving BPLs
· FFS: UE further reaction if gNB does not receive beam failure recovery request transmission


Beam Failure Recovery Mechanism
Beam recovery is a UE triggered mechanism to recover from beam failure. It includes beam failure detection, where the UE monitors at least CSI-RS used for beam management to assess whether BPL(s) quality is not met to trigger beam failure condition. It also includes beam failure recovery request transmission from UE which identifies UE and gNB beam information. The UE finally monitors the control channel search space to receive gNB response to the beam recovery request to complete the beam recovery procedure. 
The Beam management and beam recovery procedures run in parallel, and to identify new beam pair link(s), after beam failure detection, the UE makes use of the beam measurement and reporting mechanism in the beam management procedure as illustrated in Figure 1 in the dashed line between beam failure recovery and beam management. 
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Figure 1: Beam recovery and beam management scope 

Figure 2: Beam management and beam recovery procedures

Observation 1: Beam management and beam recovery are two procedures that run in parallel
Observation 2: Beam recovery uses beam management measurement and reporting for beam failure detection and identification of beams for recovery.
Beam failure detection occurs when the quality of the beam pair link(s) of an associated control channel falls low enough. To detect beam failure, the UE monitors beam management RS to assess BPL(s) quality. UE-specific CSI-RS, used for beam management, can be used for beam failure recovery detection. 
Proposal 1: Beam management RS is used for beam failure detection.
Upon receiving the beam recovery request signal, network may simply switch to the alternative beam (determined earlier in beam identification) or network may trigger beam management procedure to get more information on UE’s current beam situation. On the other hand, the beam switching of control channel may result in some data flowing switching between two TRPs with same cell ID or different cell ID. Therefore, we propose that a RAN2 event should be created triggered by the beam failure signalling and we propose to call the new event as “Radio Link Interruption” to make it different from Radio Link Failure [1]. 
Proposal-2: Sending beam failure signal should trigger an event defined in RAN2 spec and we propose to create a new event in RAN2 spec called Radio Link Interruption.

Conclusion
In this paper, we give our view on the beam recovery mechanism. In particular, we make the following observations and proposals: 
Observation 1: Beam management and beam recovery are two procedures that run in parallel
Observation 2: Beam recovery uses beam management measurement and reporting for beam failure detection and identification of beams for recovery.
Proposal 1: Beam management RS is used for beam failure detection.
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