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1. Introduction
It was agreed in RAN2 meeting that there is at most one Random Access procedure ongoing at any point in time in a MAC entity. In addition, it was agreed in RAN1 meeting that random access procedure can be used for beam failure recovery [1]. In this contribution, we focus on how to handle multiple RAs for different purposes.
2. Discussion
It was agreed in RAN1 meeting that both contention-free RA and PUCCH can be used to transmit beam failure recovery request. This contribution focuses on random access procedure for beam recovery request. Fig1 demonstrates the beam failure recovery by RA procedure. Firstly, dedicated UL resource for beam failure recovery is configured to UE. Once the trigger condition of beam failure recovery is met, UE transmits the dedicated preamble on the RACH resource. Then, the DL TX beam for RAR can be determined based on the reception of preamble and association between RACH resource and RS.
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Fig.1. beam failure recovery procedure by RA

The beam failure recovery is related to RRC_Connected state. So, RA for beam failure recovery may happen simultaneously with the case of ‘UL data arrival’. The following lists two potential cases.

Case 1: RA for beam failure recovery and RA for UL data arrival and UL non-synchronization

It is possible that above two RA procedures happen simultaneously since they are triggered by DL problem and UL non-synchronization, respectively. If only RA for UL data arrival and UL non-synchronization is performed, UE may fail to receive RAR since the condition for beam failure recovery is triggered. In this case, two purposes of beam recovery request and UL synchronization can be achieved if only RA for beam failure recovery is performed.
Observation 1: In case 1, two purposes of beam failure recovery and UL synchronization can be achieved if only RA for beam recovery request is performed.

Case 2: RA for beam failure recovery and RA for UL data arrival and no PUCCH resource for SR
Generally, RA for beam failure recovery is contention-free 2-step RA. However, RA for UL data arrival and no PUCCH resource for SR is contention based 4-step RA. So, according to current specification and agreement, performing either of two RA procedures cannot get both purposes. In addition, UE may fail to receive any RAR before the DL beam failure is recovered. So, we should perform RA for beam failure recovery in priority.
Observation 2: In case 2, UE may fail to receive the RAR successfully before beam failure is recovered.
Proposal: Random access procedure for beam failure recovery should have priority over the other random access procedures for RRC_Connected UE                                                                
Conclusion

In this contribution, the following observations and proposals are given based on the discussion:
Observation 1: In case 1, two purposes of beam failure recovery and UL synchronization can be achieved if only RA for beam recovery request is performed.
Observation 2: In case 2, UE may fail to receive the RAR successfully before beam failure is recovered.
Proposal: Random access procedure for beam failure recovery should have priority over the other random access procedures for RRC_Connected UE.
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