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Introduction
This contribution discusses some RAN2 implications of recent RAN1 agreements and working assumptions on beam failure recovery and radio link failure mechanisms. 
In RAN1#88bis, the following agreement has been reached to define the beam failure recovery mechanism. 
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

In RAN1#89, the following agreements have been reached regarding the beam recovery procedure
Agreements
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention  channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 

In RAN1 NR Adhoc #2, the following agreements have been made for beam recovery mechanism and its relationship to radio link failure
Agreements:
· RAN1 agrees that the certain number of beam failure recovery request  transmissions is NW configurable by using some parameters
· Parameters used by the NW could be:
· Number of transmissions
· Solely based on timer
· Combination of above
· FFS: whether beam failure recovery procedure is influenced by the RLF event

Agreements:
· In case of unsuccessful recovery from beam failure, UE sends an indication to higher layers, and refrains from further beam failure recovery
· Relationship between RLF and unsuccessful beam failure recovery indication (if any) e.g. whether beam failure recovery procedure influences or is influenced by the RLF event
· Send LS to inform RAN2 – to be done next meeting

Agreements:
· NR should strive to provide aperiodic indication(s) based on beam failure recovery procedure to assist radio link failure (RLF) procedure, if same RS is used for beam failure recovery and RLM procedures. 
· Example 1: aperiodic indication(s) based on beam failure recovery procedure can reset/stop T310
· RAN2 can decide specific procedure
· Example 2: aperiodic indication(s) based on failure of beam recovery procedure
· How to use aperiodic indication can be decided in RAN2
· FFS: aperiodic indication(s) based on beam failure recovery procedure to assist RLF procedure if different RS is used
This contribution discusses implications of above RAN1 agreements and our views on relation between beam failure recovery and RLF.

Beam Failure Recovery and RLF
Beam failure recovery mechanism in NR is an L1 UE-triggered mechanism to recover from beam failure. The mechanism includes beam failure detection, new beam identification, beam failure recovery request transmission and gNB response to the beam recovery request.
The beam failure recovery procedure is triggered when beam failure is detected.  For beam failure detection, the UE monitors reference signals to determine if the beam failure trigger condition is met. The reference signals are carried on a given number S of beam pair links (BPLs) used for detecting potential beam failure.
The S BPLs used to carry the RSs used for beam management and beam failure detection can be divided into multiple sets, such that each set corresponds to one control channel resource set (CORESET). A number of CORESETs can form a CORESET group. Each CORESET group can correspond to one transmission point, in a multi-TRP transmission scenario where users are covered by different TRPs. Also, note that each CORESET group can correspond to a different set of service requirements as well.


Figure 1: Beam Failure Recovery and RLF
For NR, the same sets of BPLs that are monitored for beam recovery can also be used for RLM. The in-sync (IS) and out-of-synch (OOS) condition indications that drive the RLF procedure, should be based on RLM metric computations (e.g. hypothetical PDCCH performance) per BPL set and not utilizing a cell-quality metric [1]. 
An OOS indication can be generated if all sets of BPLs cannot be decoded. In such a situation, following a traditional RLF model, when a configured number of consecutive OOS indications are received, UE should start RLF timer. 
Correspondingly, an IS indication can be generated if any set of BPLs can be successfully decoded. When a configured number of IS indications are received while the RLF timer is running, the timer should be reset. If no IS indication is received upon expiration of RLF timer, UE should declare RLF. This basic RLF procedure is illustrated in Figure 1.
[bookmark: _GoBack]Proposal 1: RLF timer should be started upon reception of a configured number of consecutive detections of OOS condition indications, and reset upon reception of a configured number of consecutive detections of IS condition indications. 
Proposal 2: RLM/RLF procedure timers and thresholds should be configurable depending on the service requirements of the associated CORESET group. 
Furthermore, RAN1 has agreed to strive to assist the RLF procedure through aperiodic indication of IS/OOS condition based on the beam failure recovery procedure. 
When beam failure recovery procedure for any set of BPLs (e.g. associated with a CORESET) is successful, it should generate an aperiodic IS condition indication. Correspondingly, when the beam failure recovery procedure for any set of BPLs (e.g. associated with a CORESET) fails, per RAN1 agreement, the UE should send a higher layer indication, presumably triggering a higher layer event. Details of this higher layer indication are still FFS. 
When beam failure recovery procedure for all sets of BPLs (e.g. entire CORESET group) fails, it should generate an aperiodic OOS condition indication. 
Proposal 3: The RLF procedure for NR should be able to configure the use of aperiodic in-sync and out-of-sync condition indications generated by the beam failure recovery procedure.

Conclusion
In this contribution, we discuss implications of recent RAN1 agreements on beam failure recovery procedure and radio link failure mechanisms. The following proposals are offered for consideration:
Proposal 1: RLF timer should be started upon reception of a configured number of consecutive detections of OOS condition indications, and reset upon reception of a configured number of consecutive detections of IS condition indications. 
Proposal 2: RLM/RLF procedure timers and thresholds should be configurable depending on the service requirements of the associated CORESET group. 
Proposal 3: The RLF procedure for NR should be able to configure the use of aperiodic in-sync and out-of-sync condition indications generated by the beam failure recovery procedure.
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