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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 for the Beam Failure Detection and Recovery procedure:
-	beamFailureInstanceMaxCount for the beam failure detection;
-	beamFailureDetectionTimer for the beam failure detection;
-	beamFailureCandidateBeamThreshold: an RSRP threshold for the beam failure recovery;
-	preamblePowerRampingStep: preamblePowerRampingStep for the beam failure recovery;
-	preambleReceivedTargetPower: preambleReceivedTargetPower for the beam failure recovery;
-	preambleTxMax: preambleTxMax 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.
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 for each cell configured with beam failure recovery:
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 + 1:
3>	if this cell is the SpCell:
4> initiate a Random Access procedure (see subclause 5.1) on the SpCell by applying the parameters configured in BeamFailureRecoveryConfig.
3> else:
4> instruct the Multiplexing and Assembly procedure to generate the BFR MAC CE;
1>	if the beamFailureDetectionTimer expires:
2>	set BFI_COUNTER to 0.
1>	if the cell on which beam failure is detected is the SpCell:
2> if Random Access procedure is successfully completed (see subclause 5.1):
	3> 	consider the Beam Failure Recovery procedure successfully completed.
1>	else:
2>	if a PDCCH transmission on this SCell is addressed to the C-RNTI:
3>	consider the Beam Failure Recovery procedure successfully completed.
<End of modification 1>
[bookmark: _Toc510431915]<Start of modification 2>
6.1.3	MAC Control Elements (CEs)
[bookmark: _Toc510431934]6.1.3.xx	BFR MAC CE
The MAC entity reports beam failure for an SCell using a BFR MAC CE. 
The BFR MAC control element is identified by MAC PDU subheader with LCID as specified in table 6.2.1-1.  This control element has a fixed size of a single octet defined as follows (figure 6.1.3.xx-1):
-	R: reserved bit, set to "0";
-	Selected Candidate Beam Identity  (SCBI): this field indicate the selected beam identity from candidateBeamRSList of the corresponding SCell.



Figure 6.1.3.xx-1: BFR MAC CE
[bookmark: _Toc486025135]6.2.1	MAC header for DL-SCH, UL-SCH and MCH
Table 6.2.1-2 Values of LCID for UL-SCH
	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100
	CCCH

	01101-100101
	Reserved

	10011	
	BFR

	10100
	Recommended bit rate query

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding

	
	




<End of modification 2>
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