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1. Introduction

When the UE initiates a CB RA procedure for beam failure recovery, it is possible that the UE successfully monitors a PDCCH addressed to C-RNTI before transmitting Msg3. Based on the current running spec [1], the UE will consider the BFR request procedure successfully completed but not considering the CB RA procedure successfully completed since the contention resolution has not been finished. That is, the completion of BFR request procedure and RA procedure for BFR are not aligned.
This document discusses the insistent completion of BFR request procedure and RA procedure as well as provides a simple text proposal for aligning completion of the both procedures for all the cases.
2. Discussion

As illustrated in Figure 1, for CB RA procedure initiated by BFR, it is possible that the UE will receive a PDCCH addressed to the C-RNTI before transmitting Msg3 of the RA procedure, e.g. during the duration between initiation of RA procedure and Msg3. For instance, the PDCCH is for normal scheduling rather than Msg4. Since the UE could receive the PDCCH addressed to the C-RNTI successfully, it may mean that the quality of serving beam(s) return to be qualified. Based on the current MAC specification [1], the UE will consider the Beam Failure Recovery Request procedure successfully completed. However, the UE will continue the CB RA procedure for BFR until the contention resolution is successfully completed. Because the RA procedure is initiated for recovering beam failure, if the beam is recovered, it is not needed to continue the RA procedure. Otherwise, the unnecessary transmission may result in power consumption.
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Figure 1
The current spec covers the normal cases, e.g. the PDCCH addressed to C-RNTI is monitored during the BFR window for CF RA procedure and the PDCCH addressed to C-RNTI is for contention resolution for CB RA procedure. But it misses the case when the PDCCH addressed to C-RNTI is monitored before transmitting Msg3 of the CB RA procedure. The simplest way to fix this missing case is that whether the RA procedure for BFR is successfully completed could base on if BFR request procedure is completed or not. This principle could be applied for all the cases.
Therefore, if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received during anytime of the RA procedure for BFR, the UE shall consider the RA procedure successfully completed. In other words, when the UE considers the Beam Failure Recovery Request procedure successfully completed, the UE considers the random access procedure successfully completed. A small change is shown in Text Proposal below.
Proposal 1: When the UE considers the BFR Request procedure successfully completed, the UE considers the RA procedure for BFR successfully completed.
3. Conclusion

To align all the cases for completion of BFR request procedure and RA procedure, we have the following proposal.

Proposal 1: When the UE considers the BFR Request procedure successfully completed, the UE considers the RA procedure for BFR successfully completed.
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5. Text Proposal (based on [1])
5.17
Beam Failure Recovery Request procedure
The beam failure recovery request procedure is used for indicating to the serving gNB of a new SSB or CSI-RS when beam failure is detected on the serving SSB(s)/CSI-RS(s). Beam failure is detected by the lower layers and indicated to the MAC entity.
The MAC entity shall:

1>
if beam failure indication has been received from lower layers:
2>
start the beamFailureRecoveryTimer;
2>
initiate a Random Access procedure (see subclause 5.1) on the SpCell

1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.

1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop the beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed.
2> consider the random access procedure successfully completed.
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