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1. Introduction

In this contribution we discuss several issues/corrections related to Beam Failure Recovery Procedure. 

2. Discussion
2.1 Contention Resolution
In RAN2 #100, it was agreed that Beam Failure Recovery using contention based random access procedure is supported and same is captured in latest MAC specification [1]. However contention resolution mechanism for beam failure recovery in case of contention based random access procedure is not captured in MAC specification. 

For contention free random access for beam failure recovery request, it was agreed that if UE receives a PDCCH transmission addressed to its C-RNTI, the Random Access procedure is successfully completed. So we propose to follow the similar approach for contention resolution mechanism for beam failure recovery in case of contention based random access procedure. For contention based random access for beam failure recovery, contention resolution is successful if UE receives a PDCCH transmission addressed to its C-RNTI.

Proposal 1: For contention based random access for beam failure recovery, contention resolution is successful if UE receives a PDCCH transmission addressed to its C-RNTI.


2.2 RA Procedure Completion: Handling BeamFailureRecoveryTimer
The detailed condition for completion of random access procedure is specified in section 5.1.4 and 5.1.5 for contention free and contention based random access procedure respectively. The operation of beamFailureRecoveryTimer is specified in section 5.17. The beamFailureRecoveryTimer should be stopped when the random access procedure is successfully completed (for both contention based and contention free random access procedure). This should be specified in section 5.17.
Proposal 2: Specify in section 5.17 that the beamFailureRecoveryTimer is stopped when the random access procedure is successfully completed.
2.3 Beam Failure Recovery Request Failure
According to beam failure recovery request procedure specified in section 5.17 of MAC spec [1], if beamFailureRecoveryTimer expires, MAC indicates beam failure recovery request failure to upper layers. The MAC behaviour when random access procedure is unsuccessfully completed (i.e. PREAMBLE_TRANSMISSION_COUNTER is equal to preambleTransMax + 1) and beamFailureRecoveryTimer is not expired is not specified. In this case, similar to indicating random access problem to upper layer, we propose that MAC indicates beam failure recovery request failure to upper layers and stops the beamFailureRecoveryTimer.
Proposal 3: If the random access procedure is unsuccessfully completed (i.e. PREAMBLE_TRANSMISSION_COUNTER is equal to preambleTransMax + 1), MAC indicates beam failure recovery request failure to upper layers and stops the beamFailureRecoveryTimer
3 Conclusion

Based on the above, RAN2 is requested to discuss and if possible agree on the following proposals:

Proposal 1: For contention based random access for beam failure recovery, contention resolution is successful if UE receives a PDCCH transmission addressed to its C-RNTI.
Proposal 2: Specify in section 5.17 that the beamFailureRecoveryTimer is stopped when the random access procedure is successfully completed.
Proposal 3: If the random access procedure is unsuccessfully completed (i.e. PREAMBLE_TRANSMISSION_COUNTER is equal to preambleTransMax + 1), MAC indicates beam failure recovery request failure to upper layers and stops the beamFailureRecoveryTimer.

Proposal 4: Adopt the proposed changes in CR [2].
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Changes for Proposal 1:


5.1.5	Contention Resolution


Once Msg3 is transmitted, the MAC entity shall:


1>	start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission;


1>	monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;


1>	if notification of a reception of a PDCCH transmission is received from lower layers:


2>	if the C-RNTI MAC CE was included in Msg3:


3>	if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 


3>	if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or:


3> if the Random Access procedure was initiated by a beam failure indication from lower layer and the PDCCH transmission is addressed to the C-RNTI:


4>	consider this Contention Resolution successful;








Changes for Proposal 2 & 3:


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 beamFailureRecoveryTimer;


2>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.


2> if the Random Access procedure is successfully completed:


3> stop the beamFailureRecoveryTimer;


3> consider the Beam Failure Recovery Request procedure successfully completed;


1>	if the beamFailureRecoveryTimer expires: ; or


1> if the Random Access procedure is unsuccessfully completed:


2> stop the beamFailureRecoveryTimer if running;


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 and reset beamFailureRecoveryTimer;


2> consider the Beam Failure Recovery Request procedure successfully completed.











