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	Reason for change:
	The current MAC specification [1] does not specify whether UE should perform beam failure detection (BFD) procedure any differently in DRX mode. 

First, to maximize UE power saving, we do not think UE should be required to perform radio link quality measurement during DRX off time. The rational is that if DRX period is short, link quality measurements only need to be performed in the same periodicity as that of BFD reference signals or with a periodicity comparable to the expected coherence time of those beams. If DRX period is long, there are no benefits in monitoring the beams while they are not used during DRX off time. A more power efficient approach is to have UE measure link quality when DRX on duration starts, i.e. only when they are needed. In fact, such an approach is already used for radio link monitoring (RLM) procedure [2]. When in DRX mode of RLM, PHY assesses link quality once per indication period, where the indication period is the maximum between the shortest periodicity for RLM resources and the DRX period. In other words, link quality is measured at most once per DRX period. Therefore, UE should not be required to perform BFD procedure during DRX off time.
Second, if UE does not perform BFD procedure during DRX off time, then we think BFD timer should be stopped when UE is not in DRX active time, because of the way it works. Per current MAC specification, once started, BFD timer runs continuously until it expires or a beam failure instance indication is received from the lower layer. When BFD timer expires, it resets the BFD counter. In DRX mode, since UE stops measuring radio link quality during DRX off time, there will be no more beam failure indications from the lower layer. In the case where the DRX period is longer than duration of the BFD timer, the BFD timer would expire before the next DRX on duration starts. And its expiry resets the BFD counter. As a result, there is a risk that beam failure is never triggered because BFD counter is reset to zero before each DRX on duration. Even in the case where BFD timer is longer than DRX period, DRX off time in effect shortens the duration of BFD timer. That causes BFD counter being reset too early and UE less reactive to beam failures. Therefore, BFD timer should be stopped when UE is not in DRX active time. 

	
	

	Summary of change:
	BFD timer should be stopped when UE is not in DRX active time.
Impact analysis
Impacted functionality:

beam failure detection
Inter-operability: 

No impact on inter-operability.

	
	

	Consequences if not approved:
	In DRX mode, UE may never trigger beam failure recovery or react slowly to beam failures.
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------------------------------- [Start of change] -------------------------
5.17
Beam Failure Detection and Recovery procedure

 (…omitted text…)
The MAC entity shall:

1>
if beam failure instance indication has been received from lower layers:

2>
start or restart the beamFailureDetectionTimer;

2>
increment BFI_COUNTER by 1;

2>
if BFI_COUNTER >= beamFailureInstanceMaxCount:

3>
if beamFailureRecoveryConfig is configured:

4>
start the beamFailureRecoveryTimer, if configured;

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in beamFailureRecoveryConfig.

3>
else:

4>
initiate a Random Access procedure (see subclause 5.1) on the SpCell.

1>
if the beamFailureDetectionTimer expires:

2>
set BFI_COUNTER to 0.
1>
if the MAC entity is not in DRX Active Time:

2>
stop the beamFailureDetectionTimer.
1>
if the Random Access procedure is successfully completed (see subclause 5.1):

2>
stop the beamFailureRecoveryTimer, if configured;

2>
consider the Beam Failure Recovery procedure successfully completed.

 (…omitted text…)
--------------------------------[End of change] -------------------------
