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	Reason for change:
	[bookmark: _Hlk47035748][bookmark: _Hlk49412240]When BFR is triggered for a SCell and not cancelled, in some cases UE may have a PUSCH resource available soon after the BFR is triggered, but UE hasn’t completed its search for a suitable candidate beam for the beam recovery yet. This is because RAN4 (TS38.133, Section 8.5.5/6) has a fairly loose requirement on how fast UE is required to evaluate and determine a new candidate team before it triggers BFR RACH or BFR MAC CE. According to the RAN4 spec, this time can be a multiple of DRX cycle or periodicity of SSB/CSI configured in the candidate beam set. So the chance of such cases is quite high.

Then according to the current RAN2 spec, if UE receives a UL grant that can be used to send a BFR MAC CE while in the middle of evaluating the availability of a new candidate beam, UE has to generate the BFR MAC CE or Truncated BFR MAC CE w/o any candidate beam information. This is because, the RAN2 #110-e meeting has agreed that, ‘We confirm that that MAC spec mandates the UE to perform LCP when an UL grant is received and include a BFR MAC CE in this case.’ 

We believe it is inefficient for both network and UE and it will further impact the performance. Sending a BFR MAC CE without candidate beam information immediately would not necessarily result in faster recovery than allowing UE to spend a bit time to find a suitable candidate beam and report it in its BFR MAC CE.


	
	

	Summary of change:
	Add a note on the Beam Failure Detection and Recovery procedure, 
NOTE: When the MAC entity has triggered BFR for an SCell and not cancelled and is in the process of evaluating the candidate beams according to the requirements as specified in TS 38.133 [11], it need not report the SCell as failed in a BFR MAC CE or a Truncated BFR MAC CE; also, the MAC CE need not be generated in this case if there is no other failed SCell to report.

[bookmark: _Hlk510019672]Impact analysis.
Impacted 5G architecture options:
NR SA, NR-DC, NE-DC

Impacted functionality:
Beam Failure Recovery Procedure

Inter-operability:
1. If the network is implemented according to the CR and the UE is not, there are no interoperability issues.
1. If the UE is implemented according to the CR and the network is not, there are no interoperability issues.

	
	

	Consequences if not approved:
	Network has to perform unnecessary beam mangement procedure to help UE search and identify a new serving beam, which results in more overhead, more power consumption, and longer delay in recovery.
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first of Changes
[bookmark: _Toc52752045][bookmark: _Toc52796507][bookmark: _Toc29239861][bookmark: _Toc37296223][bookmark: _Toc46490350][bookmark: _Toc37296300][bookmark: _Toc46490431]5.17	Beam Failure Detection and Recovery procedure
The MAC entity may be configured by RRC per Serving Cell 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. If beamFailureRecoveryConfig is reconfigured by upper layers during an ongoing Random Access procedure for beam failure recovery for SpCell, the MAC entity shall stop the ongoing Random Access procedure and initiate a Random Access procedure using the new configuration.
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 SpCell beam failure recovery;
-	powerRampingStepHighPriority: powerRampingStepHighPriority for the SpCell beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the SpCell beam failure recovery;
-	preambleTransMax: preambleTransMax for the SpCell beam failure recovery;
-	scalingFactorBI: scalingFactorBI for the SpCell beam failure recovery;
-	ssb-perRACH-Occasion: ssb-perRACH-Occasion for the SpCell beam failure recovery;
-	ra-ResponseWindow: the time window to monitor response(s) for the SpCell beam failure recovery using contention-free Random Access Preamble;
-	prach-ConfigurationIndex: prach-ConfigurationIndex for the SpCell beam failure recovery;
-	ra-ssb-OccasionMaskIndex: ra-ssb-OccasionMaskIndex for the SpCell beam failure recovery;
-	ra-OccasionList: ra-OccasionList for the SpCell beam failure recovery.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER (per Serving Cell): counter for beam failure instance indication which is initially set to 0.
The MAC entity shall for each Serving Cell configured for beam failure detection:
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 the Serving Cell is SCell:
4>	trigger a BFR for this Serving Cell;
3>	else:
4>	initiate a Random Access procedure (see clause 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 associated with this Serving Cell:
2>	set BFI_COUNTER to 0.
1>	if the Serving Cell is SpCell and the Random Access procedure initiated for SpCell beam failure recovery is successfully completed (see clause 5.1):
2>	set BFI_COUNTER to 0;
2>	stop the beamFailureRecoveryTimer, if configured;
2>	consider the Beam Failure Recovery procedure successfully completed.
1>	else if the Serving Cell is SCell, and a PDCCH addressed to C-RNTI indicating uplink grant for a new transmission is received for the HARQ process used for the transmission of the BFR MAC CE or Truncated BFR MAC CE which contains beam failure recovery information of this Serving Cell; or
1>	if the SCell is deactivated as specified in clause 5.9:
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery procedure successfully completed and cancel all the triggered BFRs for this Serving Cell.
The MAC entity shall:
1>	if the Beam Failure Recovery procedure determines that at least one BFR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE.
2>	else if UL-SCH resources are available for a new transmission and if the UL-SCH resources can accommodate the Truncated BFR MAC CE plus its subheader as a result of LCP:
3>	instruct the Multiplexing and Assembly procedure to generate the Truncated BFR MAC CE.
2>	else:
3>	trigger the SR for SCell beam failure recovery for each SCell for which BFR has been triggered and not cancelled.
NOTE: 	When the MAC entity has triggered BFR for an SCell and not cancelled and is in the process of evaluating the candidate beams according to the requirements as specified in TS 38.133 [11], it need not report the SCell as failed in a BFR MAC CE or a Truncated BFR MAC CE; also, the MAC CE need not be generated in this case if there is no other failed SCell to report.
All BFRs triggered for an SCell shall be cancelled when a MAC PDU is transmitted and this PDU includes a BFR MAC CE or Truncated BFR MAC CE which contains beam failure information of that SCell.
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