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1. Introduction
In the RAN1#89 meeting, the beam failure recovery request was discussed. And, the following has been agreed [1]: 
· 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
Based on the above agreement, dedicated UL resource, including contention-free resource and/or PUCCH can be configured to transmit beam failure recovery request. It is FFS that contention based resource is used. In this contribution, we focus on how to configure dedicated UL resource for beam recovery request transmission.
2. Discussion
According to 38.802 (see Fig.1), both UL resource for beam recovery request transmission and trigger condition will be configured to UE. Once the trigger condition is met, beam recovery request will be transmitted in the UL resource configured by gNB. For example, if the preamble is used to transmit beam recovery request, gNB responds to the request in the DL TX beam which is selected based on the association between RACH resource and DL TX beam.
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Fig1. Procedure for beam recovery request
In the multi-beam scenario, UE will be triggered to perform beam switch when the quality of the serving beam is gradually decreasing below the threshold. (When the serving beam quality degrades rapidly, there is no sufficient time to perform beam switch. An example of such rapid change is when a car turns around a corner and the LOS link is suddenly blocked,) Then, UE is triggered to perform beam recovery procedure. In order to ensure that the beam recovery request can be received by gNB in time, RAN1 agreed that dedicated UL resource is configured to transmit beam recovery request. However, it will not be enough that UL dedicated resource is allocated to all UEs served by the cell, since the resource for different UEs should be orthogonal. Take dedicated preamble as an example, it is impossible to allocate different dedicated preambles to all the UEs because there may be hundreds of connected UEs in one cell.
Observation 1: Dedicated UL resource is required to guarantee that the beam recovery request can be received by gNB with short latency and high reliability.
Observation 2: It is not enough that the orthogonal UL resources for beam recovery request are allocated to all the UEs served by one cell.

Based on the above analysis, we can further consider dedicated UL resource is configured to UE by RRC when the measurement result is reported to gNB. It requests that only the UE with ‘bad’ serving beam quality needs to be configured with dedicated resource. However, the beam recovery procedure is fast-change procedure. It is not suitable that RRC is used to configure dedicated UL resource after receiving measurement report. If ‘early’ trigger condition for measurement report is configured to UE, it may result in that a large number of UEs needs to be configured with dedicated UL resource.
Observation 3: It is not suitable that dedicated UL resource is configured to UE only by RRC based on measurement report.
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Fig.2. Procedure for beam recovery request including activating

In order to resolve the above-mentioned problem, we suggest the following mechanism of resource configuration (see Fig.2). The dedicated UL resource for beam recovery request is configured to all connected UEs. It is allowed that same dedicated UL resource, such as one dedicated preamble, is configured to multiple UEs. But a UE can only use its configured UL resource after it is activated by gNB through MAC CE. When the serving beam quality is degrading but not enough to trigger the beam recovery request, UE reports the measurement result to gNB. Then, gNB activates the configured UL resource by MAC CE based on the measurement report. Once the condition for beam recovery request is triggered, UE is allowed to use the activated UL resource to transmit beam recovery request.
This procedure, with the configuration and activation of the dedicated UL resource, can ensure that all the UEs can use dedicated resource to transmit beam recovery request. During the configuration stage, multiple UE can share the same dedicated UL resource.
Proposal 1: The same dedicated UL resource, such as one dedicated preamble, for beam recovery request can be configured to multiple UEs by RRC.
Proposal 2: gNB activates the dedicated UL resource by MAC CE based on the measurement result report.

Proposal 3: UE is allowed to use the configured UL resource after it is activated by MAC CE.                                                                  
Conclusion

In this contribution, the following observations and proposal are given based on the discussion:
Observation 1: Dedicated UL resource is configured to guarantee the beam recovery request to be received by gNB with short latency and high reliability.

Observation 2: It is inefficient that the orthogonal UL resources for beam recovery request are allocated to all the UEs served by one cell.
Observation 3: It is not suitable that dedicated UL resource is configured to UE only by RRC based on measurement report.
Proposal 1: The same dedicated UL resource, such as one dedicated preamble, for beam recovery request can be configured to multiple UEs by RRC.
Proposal 2: gNB activates the dedicated UL resource by MAC CE based on the measurement result report.

Proposal 3: UE is allowed to use the configured UL resource after it is activated by MAC CE.
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