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1. Text proposal
In this tdoc, we propose the text proposal for beam failure recovery. 
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5.1.3
Random Access Preamble transmission

The MAC entity shall, for each Random Access Preamble:

1>
if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and

1>
if the notification of suspending power ramping counter has not been received from lower layers; and

1>
if SS block selected is not changed (i.e. same as the previous Random Access Preamble transmission): 
2>
increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1> if the RA procedure is triggered by beam failure recovery request and contention-free Random Access resource is selected for Random Access Preamble transmission:

2> set PREAMBLE_RECEIVED_TARGET_POWER to preambleInitialReceivedTargetPower-BFR + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep-BFR.
1> else:
2>
set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep;

1>
except for contention-free Randon Access Preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted;
1>
instruct the physical layer to transmit the Random Access Preamble using the selected PRACH, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14 × t_id + 14 × X × f_id + 14 × X × Y × ul_carrier_id

where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].
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The following UE variables are used for the Random Access procedure:

-
PREAMBLE_INDEX;
-
PREAMBLE_TRANSMISSION_COUNTER;
-
PREAMBLE_TRANSMISSION_COUTNER_BFR;
-
PREAMBLE_POWER_RAMPING_COUNTER;
-
PREAMBLE_RECEIVED_TARGET_POWER;
-
PREAMBLE_BACKOFF;
-
PCMAX;
-
TEMPORARY_C-RNTI.
When the Random Access procedure is initiated on a Serving Cell, the MAC entity shall:

1>
flush the Msg3 buffer;

1>
set the PREAMBLE_TRANSMISSION_COUNTER to 1;
1>
set the PREAMBLE_POWER_RAMPING_COUNTER to 1;
1> set the PREAMBLE_TRANSMISSION_COUTNER_BFR to 1;
1>
set the PREAMBLE_BACKOFF to 0 ms;
1>
if the carrier to use for the Random Access procedure is explicitly signalled:

2>
select the signalled carrier for performing Random Access procedure.

1>
else if the carrier to use for the Random Access procedure is not explicitly signalled; and

1>
if the Serving Cell for the Random Access procedure is configured with supplementaryUplink; and
1>
if the RSRP of the downlink pathloss reference is less than sul-RSRP-Threshold:

2>
select the SUL carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the SUL carrier.

1>
else:

2>
select the normal carrier for performing Random Access procedure;

2>
set the PCMAX to PCMAX,f,c of the normal carrier.

1>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
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1>
if ra-ResponseWindow expires, and if the Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX has not been received; or:
1>
if ra-ResponseWindowBFR expires and if the PDCCH addressed to the C-RNTI has not been received:

2>
consider the Random Access Response reception not successful;
2>
if the RA procedure is triggered by beam failure recovery request and contention-free Random Access resource is selected for preamble transmission:
3>
increment PREAMBLE_TRANSMISSION_COUNTER_BFR by 1;
2>
else:


3>
increment PREAMBLE_TRANSMISSION_COUTNER by 1.
2>
if PREAMBLE_TRANSMISSION_COUNTER_BFR = preambleTxMaxBFR + 1:

3>
indicate a beam failure recovery request problem to the upper layer.
2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:

3>
if the Random Access Preamble is transmitted on the SpCell:

4>
indicate a Random Access problem to upper layers.

3>
else if the Random Access Preamble is transmitted on a SCell:

4>
consider the Random Access procedure unsuccessfully completed.
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1>
if the Contention Resolution is considered not successful:

2>
flush the HARQ buffer used for transmission of the MAC PDU in the Msg3 buffer;
2> if the RA procedure is triggered by beam failure recovery request and contention-free Random Access resource is selected for preamble transmission:


3>
increment PREAMBLE_TRANSMISSION_COUNTER_BFR by 1.
2>
else:
3>
increment PREAMBLE_TRANSMISSION_COUNTER by 1.
2>
if PREAMBLE_TRANSMISSION_COUNTER_BFR = preambleTxMaxBFR + 1:


3>
indicate a beam failure recovery request problem to the upper layer.
2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMax + 1:

3>
indicate a Random Access problem to upper layers.

2>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;
2>
delay the subsequent Random Access Preamble transmission by the backoff time;

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).
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5.17
Beam Failure Recovery Request procedure

The beam failure recovery request procedure 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 instance is detected by the lower layers and indicated to the MAC entity.
RRC controls the beam failure recovery request by configuring the following parameters:

· beamFailureInstanceMax
· beamFailureRecoveryTimer
· beamFailureInstanceCounterResetTimer
The following UE variable is used for beam failure detection:

· BEAM_FAILURE_INSTANCE_COUNTER
The MAC entity shall:
1> if a beam failure instance is indicated from to MAC entity for a Serving Cell: 

2>
increment the BEAM_FAILURE_INSTANCE_COUNTER by 1;
2>
Start or restart the beamInstanceCoutnerResetTimer.

1>
if the beamInstanceCoutnerResetTimer expires:
2>
set the BEAM_FAILURE_INSTANCE_COUNTER to 1.
1> If BEAM_FAILURE_INSTANCE_COUNTER = beamFailureInstanceMax +1 :
2>
send a candidate beam request to the lower layer;

2>
start the beamFailureRecoveryTimer;
2>
initiate a Random Access procedure (see subclause 5.1).
1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery request failure to upper layers.
2>
if the Serving Cell is an SCell:
3>
abort the ongoing RA procedure if any.
1>
if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received:

2>
stop the beamFailureRecoveryTimer;
2>
consider the Beam Failure Recovery Request procedure successfully completed.
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5.12
MAC Reset

If a reset of the MAC entity is requested by upper layers, the MAC entity shall:

1>
initialize Bj for each logical channel to zero;

1>
stop (if running) all timers;

1>
consider all timeAlignmentTimers as expired and perform the corresponding actions in subclause 5.2;

1>
set the NDIs for all uplink HARQ processes to the value 0;

1>
stop, if any, ongoing RACH procedure;

1>
discard explicitly signalled ra-PreambleIndex, if any;
1>
flush Msg3 buffer;

1>
cancel, if any, triggered Scheduling Request procedure;

1>
cancel, if any, triggered Buffer Status Reporting procedure;

1>
cancel, if any, triggered Power Headroom Reporting procedure;
1> set the BEAM_FAILURE_INSTANCE_COUNTER to 1;
1>
flush the soft buffers for all DL HARQ processes;

1>
for each DL HARQ process, consider the next received transmission for a TB as the very first transmission;

1>
release, if any, Temporary C-RNTI.
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The MAC entity shall:

1>
if the Random Access procedure was initiated by a beam failure indication from lower layer; and
1>
if the contention-free random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by the lower layer:

2>
select an SS block amongst the indicated SS blocks or a CSI-RS amongst the indicated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block or CSI-RS from the set of Random Access Preambles for beam failure recovery request.
	End of 7th change


	Start of 8th change


1>
else:

2> if the contention-based random access resources for beam failure recovery request associated with any of the SS blocks and/or CSI-RSs have been explicitly provided by the lower layer:



3>
select an SS block amongst the indicated SS blocks or a CSI-RS amongst the indicated CSI-RSs;
2> else if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB is available:

3>
select an SS block with SS-RSRP above rsrp-ThresholdSSB.

2>
else:

3>
select any SS block.

2>
if Msg3 has not yet been transmitted:

3>
if Random Access Preambles group B exists; and
3>
if the potential Msg3 size (UL data available for transmission plus MAC header and, where required, MAC CEs) is greater than ra-Msg3SizeGroupA and the pathloss is less than PCMAX (of the Serving Cell performing the Random Access Procedure) –preambleReceivedTargetPower:

4>
select the Random Access Preambles group B.

3>
else:

4>
select the Random Access Preambles group A.
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