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	Reason for change:
	Proposal 1:  Stop BFD and BFR procedure upon TAT expiry
In NR, the purpose of beam failure detection and recovery procedure is to help NW adjust the transmission beam for UE dedicated transmission timely. UE consumes its power on BFR specific RS measurement for BFD and RACH procedure for BFR.
But when UE enters out-of-sync state (i.e. upon TAT expiry), NW does not intend to schedule the dedicated data transmission to the UE. 
Hence, from UE power saving point of view, UE in out-of-sync state is unnecessary to perform BFD and BFR procedure.
Proposal 2:  Release BFR-CFRA dedicated RACH resource upon TAT expiry
BFR-CFRA specific RACH resource is UE dedicated resource. Even though out of sync UE does not stop BFD and BFR procedure, CBRA is anyway needed to acquire RAR and TAC command in order to enter in-sync state for data transmission. 
In order to improve the BFR-CFRA resource efficiency, it would good that UE releases the dedicated CFRA resource upon TAT expiry and NW can allocate it to other UEs. 


	
	

	Summary of change:
	For Proposal 1: (highlight in yellow)
1)  Upon PTAG TAT expiry, reset BFI_COUNTER;
2)  When PTAG TAT is running, UE performs the BFD and BFR procedure. 
For Proposal 2: (highlight in green)
1)  Upon PTAG TAT expiry, notify RRC to release BFR-CFRA dedicated RACH resource.
Impact analysis

Impacted functionality:

Beam failure detection and recovery procedure.
Inter-operability:

1.    If the network is implemented according to the CR and the UE is not, there are no inter-operability problems.

2.    If the UE is implemented according to the CR and the network is not, there are no inter-operability problems.


	
	

	Consequences if not approved:
	Performing BFD and BFR procedure in out of sync state is not good for UE power.  

Keeping BFR-CFRA dedicated RACH resource in out of sync state is not good for radio resource efficiency. 
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<Start of modification 1>
5.2
Maintenance of Uplink Time Alignment

RRC configures the following parameters for the maintenance of UL time alignment:

-
timeAlignmentTimer (per TAG) which controls how long the MAC entity considers the Serving Cells belonging to the associated TAG to be uplink time aligned.

The MAC entity shall:

1>
when a Timing Advance Command MAC CE is received, and if an NTA (as defined in TS 38.211 [8]) has been maintained with the indicated TAG:

2>
apply the Timing Advance Command for the indicated TAG;

2>
start or restart the timeAlignmentTimer associated with the indicated TAG.

1>
when a Timing Advance Command is received in a Random Access Response message for a Serving Cell belonging to a TAG:

2>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

3>
apply the Timing Advance Command for this TAG;

3>
start or restart the timeAlignmentTimer associated with this TAG.

2>
else if the timeAlignmentTimer associated with this TAG is not running:

3>
apply the Timing Advance Command for this TAG;

3>
start the timeAlignmentTimer associated with this TAG;

3>
when the Contention Resolution is considered not successful as described in subclause 5.1.5; or

3>
when the Contention Resolution is considered successful for SI request as described in subclause 5.1.5, after transmitting HARQ feedback for MAC PDU including UE Contention Resolution Identity MAC CE:

4>
stop timeAlignmentTimer associated with this TAG.

2>
else:

3>
ignore the received Timing Advance Command.

1>
when a timeAlignmentTimer expires:

2>
if the timeAlignmentTimer is associated with the PTAG:

3>
flush all HARQ buffers for all Serving Cells;

3>
notify RRC to release PUCCH for all Serving Cells, if configured;

3>
notify RRC to release SRS for all Serving Cells, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;
3>
reset BFI_COUNTER; 

3>
notify RRC to release BFR configuration, if configured;
3>
consider all running timeAlignmentTimers as expired;

3>
maintain NTA (defined in TS 38.211 [8]) of all TAGs.

2>
else if the timeAlignmentTimer is associated with an STAG, then for all Serving Cells belonging to this TAG:

3>
flush all HARQ buffers;

3>
notify RRC to release PUCCH, if configured;

3>
notify RRC to release SRS, if configured;

3>
clear any configured downlink assignments and configured uplink grants;

3>
clear any PUSCH resource for semi-persistent CSI reporting;

3>
maintain NTA (defined in TS 38.211 [8]) of this TAG.

When the MAC entity stops uplink transmissions for an SCell due to the fact that the maximum uplink transmission timing difference between TAGs of the MAC entity or the maximum uplink transmission timing difference between TAGs of any MAC entity of the UE is exceeded, the MAC entity considers the timeAlignmentTimer associated with the SCell as expired.

The MAC entity shall not perform any uplink transmission on a Serving Cell except the Random Access Preamble transmission when the timeAlignmentTimer associated with the TAG to which this Serving Cell belongs is not running. Furthermore, when the timeAlignmentTimer associated with the PTAG is not running, the MAC entity shall not perform any uplink transmission on any Serving Cell except the Random Access Preamble transmission on the SpCell.

<End of modification 1>
<Start of modification 2>
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.

If the timeAlignmentTimer associated with the PTAG is running, 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.

<End of modification 2>
