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1 Introduction
At RAN1#89 [1], RAN1 agreed

· Support the following channel(s) for beam failure recovery request transmission:

· Non-contention based 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 this document, we discuss possible RAN2 impacts of these RAN1 agreements.
2 Contention-free resource for beam failure recovery

Beam management (BM) aims at ensuring that a suitable beam pair link set to communicate between the gNB and UE is always available, the beam in the beam pair link sent is considered as serving beam. It includes beam measurements, beam reporting, beam switching and recovery from beam failure. The available beam set can be updated during BM procedures. When the channel quality of beam pair link(s) belonging to the beam set is degraded due to UE mobility, BM procedure can be triggered and performed to inform the gNB on the degraded best beam pair link(s) and find another best candidate beam pair link(s).
RAN1 has agree both PUCCH and non-contention based channel based on PRACH can be used to beam failure recovery mechanism. 
2.1 Non-contention based channel based on PRACH

RAN1 has agreed both multiple-beam operation and multiple TRPs Scenario are supported while the resource on Non-contention based channel based on PRACH is UE-specific and orthogonal to RACH resource in FDM. Since RAN1 has agreed association between DL beam(s), e.g. SS-block, and RACH resource is supported. If the gNB reserves the beam failure recovery resource for all DL beams (serving beams + candidate beams) which brings resource overhead too much especially in multiple-beam operation and multiple TRPs Scenario. Proper configuration of beam failure recovery resource is required to optimize the beam failure recovery performance.
Observation 1: gNB does not need to reserve the beam failure recovery resource on non-contention based channel based on PRACH for all DL candidate beams and DL serving beam due to resource overhead.

The gNB can be roughly aware of the UE’s location based on beam reporting in beam management. When the UE moves from the previous TRP to a new TRP without beam failure recovery resource on non-contention based channel based on PRACH, it should have been configured the resource for the new TRP in advance. 
Observation 2: The UE beam failure recovery resource settings need to be updated due to UE mobility without RRC signalling.
Two options are available for updating the beam-specific beam failure recovery resource setting on non-contention based channel based on PRACH.

· Option 1: RRC configured/released
· Option 2: RRC configured and MAC CE activation/deactivation  
For option 1, more latency occurs if the gNB wants to release/configure the resource. 
Compared with option 1, option 2 can achieve high efficient utilization of resources due to UE mobility. Hence we slightly prefer to option 2. One example is showed in figure1. When the UE moves from location A to location B, gNB can deactivate the resource associated with SS-block2/3/4 (yellow) for TRP1 and activate the resource associated with SS-block7/8/9 (blue) for TRP2.
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Figure 1: an example of beam-specific activation/deactivation mechanism
Proposal 1: Resources for beam failure recovery (i.e. the non-contention based channel based on PRACH) are configured by RRC for a wide area and activation/deactivation of specific resources can be indicated via a MAC CE.
2.2 PUCCH
For a serving cell, different from non-contention based channel based on PRACH, it can be configured for DL serving beam and DL candidate beam. For PUCCH, it is configured on UL serving beam only. When the UE detects DL beam failure, it is more probability the UL beam failure occurs too. If beam failure recovery via PUCCH is unsuccessful, e.g. reaching the max number of beam failure recovery transmission, the UE should release the configured PUCCH. 
Proposal 2: If beam failure recovery via PUCCH is unsuccessful, e.g. reaching the max number of beam failure recovery transmission, the UE should releases the PUCCH configuration.

Furthermore the PUCCH may be located in other serving cell, e.g. PCell. In that case the UE can use this available PUCCH to send beam failure recovery request.
3 Conclusion

This contribution discusses discuss activation/deactivation contention-free for beam failure recovery and has the following observations and proposals:
Observation 1: gNB does not need to reserve the beam failure recovery resource on non-contention based channel based on PRACH for all DL candidate beams and DL serving beam due to resource overhead.

Observation 2: The UE beam failure recovery resource settings need to be updated due to UE mobility without RRC signalling.
Proposal 1: Resources for beam failure recovery (i.e. the non-contention based channel based on PRACH) are configured by RRC for a wide area and activation/deactivation of specific resources can be indicated via a MAC CE.

Proposal 2: If beam failure recovery via PUCCH is unsuccessful, e.g. reaching the max number of beam failure recovery transmission, the UE should releases the PUCCH configuration.
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