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	Reason for change:
	According to the latest RAN4 requirement (section 8.5.4, TS 38.133), to detect beam failure, the out-of-sync evaluations for the configured RS resources in set 
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 shall be performed as specified in subclause 6 in TS 38.213. Two successive indications from Layer 1 shall be separated by at least TIndication_interval_BFD (i.e. beam failure indication period in TS 38.321). When DRX is configured, TIndication_interval_BFD, is max(10ms, 1.5*DRX_cycle_length, 1.5*TBFD-RS,M) if DRX cycle_length is less than or equal to 320ms, and TIndication_interval_BFD is DRX_cycle_length if DRX_cycle_length is greater than 320ms. As a result, in some configurations, MAC may receive beam failure indication during DRX off time.  

According to the current MAC specification, BFR is initiated once BFD is triggered. However, if BFD is triggered during DRX off time, this behavior may not be desirable for UE. For example, sinceUE is not required to monitor PDCCH during DRX off time, there is no immediate need for UE to re-establish its PDCCH beam(s) until some time close to the next active time. In fact, since PHY sends out-of-sync indication at most once per DRX cycle, postponing BFR procedure can help reduce the possibility that PDCCH beam(s) are out of sync when next DRX on duration starts. In addition, postponing BFR can also help UE implementation to avoid extra power consumption during DRX off time.

	
	

	Summary of change:
	If beam failure is detected when UE is not in DRX Active Time, UE is not required to perform beam failure recovery procedure until some time before the next DRX Active Time.  
Impact analysis
Impacted functionality:
BFR procedure
Inter-operability: 

There is no inter-operability issue.

	
	

	Consequences if not approved:
	UE may have out of sync PDCCH beams when next on duration starts and consume extra power in recovering beams that it may not need for a while.  
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------------------------------- [Start of change] -------------------------
5.17
Beam Failure Detection and Recovery procedure

The MAC entity may be configured by RRC with a beam failure recovery procedure which 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 counting beam failure instance indication from the lower layers to the MAC entity.

RRC configures the following parameters in the BeamFailureRecoveryConfig and the RadioLinkMonitoringConfig for the Beam Failure Detection and Recovery procedure:

-
beamFailureInstanceMaxCount for the beam failure detection;

-
beamFailureDetectionTimer for the beam failure detection;

-
beamFailureRecoveryTimer for the beam failure recovery procedure;

-
rsrp-ThresholdSSB: an RSRP threshold for the beam failure recovery;

-
powerRampingStep: powerRampingStep for the beam failure recovery;

-
powerRampingStepHighPriority: powerRampingStepHighPriority for the beam failure recovery;

-
preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;

-
preambleTransMax: preambleTransMax for the beam failure recovery;

-
scalingFactorBI: scalingFactorBI for the beam failure recovery;

-
ssb-perRACH-Occasion: ssb-perRACH-Occasion for the beam failure recovery;

-
ra-ResponseWindow: the time window to monitor response(s) for the beam failure recovery using contention-free Random Access Preamble;

-
prach-ConfigurationIndex: prach-ConfigurationIndex for the beam failure recovery;

-
ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the beam failure recovery;

-
ra-OccasionList: ra-OccasionList for the beam failure recovery.

The following UE variables are used for the beam failure detection procedure:

-
BFI_COUNTER: counter for beam failure instance indication which is initially set to 0.

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 for the active UL BWP:

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; or

1>
if beamFailureDetectionTimer, beamFailureInstanceMaxCount, or any of the reference signals used for beam failure detection is reconfigured by upper layers:

2>
set BFI_COUNTER to 0.

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

2>
set BFI_COUNTER to 0;

2>
stop the beamFailureRecoveryTimer, if configured;

2>
consider the Beam Failure Recovery procedure successfully completed.
NOTE: 
If beam failure is detected when the MAC entity is not in DRX Active Time (as specified in subclause 5.7), it is up to UE implementation when to perform beam failure recovery procedure before next DRX Active Time.
--------------------------------[End of change] -------------------------
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