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1. Introduction
In RAN1, beam failure recovery procedure is described in TS 38.213 [1]. 

The beam failure recovery procedure has been discussed in RAN2 #100, it was agreed that:

Agreements

1. Beam failure recovery using a dedicated PRACH preamble is specified in the MAC and triggered upon indication from Physical layer.  RAN2 assumes that the PHY layer does the detection of beam failure.    

2. Beam selection is specified in the MAC similar to the HO case.

3. The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based.  
A TP on beam failure recovery was agreed in [2].

In RAN2 AH #1801 meeting, it was agreed that:

1. The beam failure detection is performed by MAC. 

An LS was sent to RAN1 [3] to ask RAN1 how to provide beam failure recovery instance and ask them to clarify the usage/purpose of beamFailureRecoveryTimer. 
However, there are some misalignments between RAN1 specification/conclusion and RAN2 specification/ conclusion. In this paper, we will discuss the ambiguity between physical layer and MAC layer and remaining issues, and provide the corresponding TP for these issues.
2. Discussion

2.1. Beam Failure Detection
In RAN2 AH #1801 meeting, it was agreed that: The beam failure detection is performed by MAC. In RAN1 AH#1801 meeting, it was agreed that: PHY performs L1-RSRP evaluation of each candidate new beam, provides to higher layer the subset of {beam RS index, L1-RSRP measurements} that satisfies the L1-RSRP threshold. 
In RAN1 specification TS 38.213 [1], the procedure for beam failure recovery is that: The physical layer in the UE shall assess the radio link quality based on the threshold Qout,LR. The physical layer in the UE shall provide an indication to higher layers when the radio link quality is worse than the threshold Qout,LR. In the LS from RAN1 [4], this number of instance NrOfBeamFailureInstance has also be listed. 
Thus, based on the latest agreements and specification, there is no misalignment on the beam failure detection. MAC layer will perform the detection. Both RAN1 and RAN2 conclusions confirm that: Physical layer will provide periodical beam failure “instance”. MAC layer should count the beam failure instances from physical layer. 

Observation 1: There is no misalignment on the beam failure detection between RAN1 and RAN2: MAC layer will perform the beam failure detection by counting the beam failure instances provided by physical layer. 

In RAN1#91, it was agreed that: A beam recovery request can be transmitted if the number of consecutive detected beam failure instance exceeds a configured maximum number. From RAN2 perspective, it is the most reasonable behavior for MAC entity to detect the beam failure event. After MAC entity receiving NrOfBeamFailureInstance consecutive beam failure "instance" indications from lower layers, the following process in MAC layer is to initiate a Random Access procedure on the SpCell. Thus, RAN2 can confirm such conclusion. 
Proposal 1: RAN2 to confirm that upon MAC entity receiving NrOfBeamFailureInstance consecutive beam failure "instance" indications from lower layers, beam failure event is declared and Random Access procedure should be initialized. 

2.2. Candidate Beam Selection

After beam failure detection, Random Access procedure is initialized. In current RAN1 specification [1], it is stated Upon request from higher layers, the UE shall provide to higher layers the periodic CSI-RS configuration indexes and/or SS/PBCH block indexes from the set 
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 and the corresponding L1-RSRP measurements that are larger than or equal to Qin,LR. RAN1 agreed that candidate beam should be assessed and decided in physical layer and provided to MAC layer upon request from higher layers. 

But in Current RAN2 specification [5] candidate beam selection is performed in MAC layer during RACH procedure: “select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs”.
One potential misalignment is that MAC layer may use L3-RSRP measurement for candidate beam assessment and selection, while physical layer uses L1-RSRP measurement results. In our understanding, L1-RSRP measurement should be used in MAC layer, which can reflect the link quality in physical layer in accordance with beam failure procedure. Besides, there is no L3 filter parameters defined or provided to MAC layer.

Thus, if MAC entity uses L1-RSRP measurement for candidate beam assessment and selection, there is no misalignment between RAN1 and RAN2 conclusion: L1-RSRP measurement should be used. 
Observation 2: There is no misalignment on the candidate beam assessment and selection: L1-RSRP should be used. 

But there is still specification duplication. Whether MAC layer or physical layer should perform such candidate beam assessment and selection?
Observation 3: There is specification duplication: which layer should perform candidate beam assessment and selection for beam failure recovery, PHY or MAC?
Solution 1: Physical layer to assess and select candidate beam for beam failure recovery, and provide to MAC layer.
· Impact to physical layer: No change. Physical layer needs to provide the candidate beam to MAC layer upon request by MAC layer. 
· Impact to MAC layer: indicate physical layer to provide candidate beam after counting NrOfBeamFailureInstance consecutive "instance" of beam failure. And use the candidate beam (s) provided from physical layer. 

· Action: RAN2 needs to revisit the previous agreement on candidate beam selection for beam failure recovery: The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold. Besides, RAN2 needs to discuss whether we needs threshold for candidate beam (s) provided from physical layer to choose contention based random access. 

Solution 2: MAC layer to select candidate beam for beam failure recovery based on PRACH resources associated with any of the SS blocks or CSI-RSs provided by RRC. 
· Impact to physical layer: fix TS 38.213. There is no need for physical layer to assess and select candidate beam for beam failure recovery, and provide to MAC layer.

· Impact to MAC layer: no change to current RAN2 specification.

· Action: RAN2 should send an LS to RAN1 to inform them there is no need for physical layer to assess and select candidate beam for beam failure recovery, and provide to MAC layer. 

In our understanding, solution 1 means that MAC layer should wait for physical layer to provide candidate beam. Otherwise, Random Access procedure cannot be initialized. But based on agreements in RAN2#100: “The UE uses contention free when there is a beam associated to a dedicated “preamble/resource” and the beam is above a threshold.  Otherwise use contention based“, CBRA should be applied if there is no CFRA candidate beam.. Thus, a timer should be defined for physical layer to provide candidate beams to MAC layer, which is not practical in MAC layer. This is because, how long physical layer can provide candidate beam to MAC layer after MAC layer requests is UE implementation. It is very complicated to specify: how long should the MAC layer wait for, and what the behaviour is if there is no indication. Moreover, if L1-RSRP measurement is used in MAC layer, there is no different for candidate beam assessment and selection between physical layer and MAC layer. Option 2 also has the smallest impact on current RAN2 specification. 
Thus, we prefer solution 2, i.e. candidate beam assessment and selection should be performed in MAC layer.
Proposal 2: RAN2 assumes that MAC layer should assess and select candidate beam for beam failure recovery, there is no need to send request to physical layer and wait for indication from physical layer.
In order to make the MAC specification more clear, it is better to add a note that: L1-RSRP measurement results should be used. 
Proposal 3: RAN2 is kindly asked to add a note in MAC specification: L1-RSRP measurement result is used for candidate beam assessment and selection. 

Proposal 3-1: If the above proposal 2 and proposal 3 are agreeable, RAN2 is kindly asked to send an LS to RAN1 to inform the above agreements.  

2.3. Random Access in Beam Failure Recovery

In RAN2 specification, Beam-failure-recovery-Timer is used for determining whether beam failure recovery procedure is successful or not. In RAN2 NR AH#1801 meeting, an LS [4] was send to RAN1 to ask the exact role and usage of the beamFailureRecoveryTimer. 
In RAN1 NR AH#1801 meeting, it was agreed that: 

· Behavior of Beam-failure-recovery-Timer
· Start Beam-failure-recovery-Timer upon beam failure detection event declared by UE

· Stop Beam-failure-recovery-Timer upon reception of gNB response for beam failure recovery request transmission

· From RAN1 perspective, contention-free PRACH-based beam failure recovery is considered unsuccessful when one of the following conditions is met
· Upon expiry of Beam-failure-recovery-Timer 

· Upon reaching max. # of BFRQ transmissions

Thus, RAN1 and RAN2 have different views on the usage of beamFailureRecoveryTimer. 
Observation 4: There is a misalignment on the Beam-failure-recovery-Timer or max. # of BFRQ transmissions: whether it is used to determine the CFRA-based BFR or to determine beam failure recovery procedure is successful or not?

In our understanding, RAN1 conclusion clearly defined the usage of this timer only for CFRA. For CBRA, there is no such timer, which may have different configurations with CFRA. Thus, we can confirm this timer only applies for CFRA. RAN2 should follow RAN1 conclusion, i.e. Beam-failure-recovery-Timer or max. # of BFRQ transmissions is used to determine whether the CFRA-based beam failure recovery is successful or not. 

Proposal 4: RAN2 to confirm that Beam-failure-recovery-Timer is used to determine whether the CFRA-based beam failure recovery is successful or not. 

In RAN2 #100, it was agreed that CBRA can be used for beam failure recovery. Then, the next problem is how to determine the beam failure recovery procedure is successful or not. In current MAC specification, when the preamble transmission number reaches the maximum number, MAC layer will indicate a Random Access problem to upper layers. This indication can be reused as the beam failure recovery failure for both CBRA-based and CFRA-based beam failure recovery. How the upper layer uses this indication can be discussion in RLM/RLF related with beam failure recovery.
Proposal 5: When the preamble transmission number reaches the maximum number, MAC layer will indicate a Random Access problem to upper layers that beam failure recovery is not successful when the Random Access procedure is trigger by beam failure recovery.
3. Text proposal on TS 38.321

Based on the above proposals, the corresponding text proposal is attached in Annex.

Proposal 6: RAN2 to consider the following TP in Annex for the beam failure recovery procedure. 
4. Conclusion

In this contribution, we discuss the ambiguity between physical layer and MAC layer and remaining issues for beam failure recovery. Based on the discussion, we have the following observations and proposals:

Observation 1: There is no misalignment on the beam failure detection between RAN1 and RAN2: MAC layer will perform the beam failure detection by counting the beam failure instances provided by physical layer. 

Observation 2: There is no misalignment on the candidate beam assessment and selection: L1-RSRP should be used. 

Observation 3: There is specification duplication: which layer should perform candidate beam assessment and selection for beam failure recovery, PHY or MAC?
Observation 4: There is a misalignment on the Beam-failure-recovery-Timer or max. # of BFRQ transmissions: whether it is used to determine the CFRA-based BFR or to determine beam failure recovery procedure is successful or not?

Proposal 1: RAN2 to confirm that upon MAC entity receiving NrOfBeamFailureInstance consecutive beam failure "instance" indications from lower layers, beam failure event is declared and Random Access procedure should be initialized. 

Proposal 2: RAN2 assumes that MAC layer should assess and select candidate beam for beam failure recovery, there is no need to send request to physical layer and wait for indication from physical layer.
Proposal 3: RAN2 is kindly asked to add a note in MAC specification: L1-RSRP measurement result is used for candidate beam assessment and selection. 

Proposal 3-1: If the above proposal 2 and proposal 3 are agreeable, RAN2 is kindly asked to send an LS to RAN1 to inform the above agreements.  

Proposal 4: RAN2 to confirm that Beam-failure-recovery-Timer is used to determine whether the CFRA-based beam failure recovery is successful or not. 

Proposal 5: When the preamble transmission number reaches the maximum number, MAC layer will indicate a Random Access problem to upper layers that beam failure recovery is not successful when the Random Access procedure is trigger by beam failure recovery.
Proposal 6: RAN2 to consider the following TP in Annex for the beam failure recovery procedure. 
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6. Annex – Text proposal

*** Start of change ***
5
MAC procedures
5.1
Random Access procedure
5.1.2
Random Access Resource selection

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 RRC; and
1>
if at least one of the SS blocks with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or the CSI-RSs with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks or a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated 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.
NOTE1:
The SS-RSRP and CSI-RSRP should be L1-RSRP. 
1>
else if the ra-PreambleIndex has been explicitly provided by either PDCCH or RRC; and
1>
if the ra-PreambleIndex is not 0b000000; and

1>
if contention-free random access resource associated with SS blocks or CSI-RS have not been explicitly provided by RRC:

2>
set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.

1>
else if the contention-free random access resources associated with SS blocks have been explicitly provided by RRC and at least one SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks is available:
2>
select an SS block with SS-RSRP above rsrp-ThresholdSSB amongst the associated SS blocks;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected SS block.
1>
else if the contention-free random access resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs is available:
2>
select a CSI-RS with CSI-RSRP above csirs-Threshold amongst the associated CSI-RSs;

2>
set the PREAMBLE_INDEX to a ra-PreambleIndex corresponding to the selected CSI-RS.
1>
else:

2>
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

>
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.

2>
else (i.e. Msg3 is being retransmitted):

3>
select the same group of Random Access Preambles as was used for the Random Access Preamble transmission attempt corresponding to the first transmission of Msg3.

2>
if the association between Random Access Preambles and SS blocks is configured:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles associated with the selected SS block and the selected group.
2>
else:

3>
select a ra-PreambleIndex randomly with equal probability from the Random Access Preambles within the selected group.
2>
set the PREAMBLE_INDEX to the selected ra-PreambleIndex.

1>
if an SS block is selected above and an association between PRACH occasions and SS blocks is configured:

2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected SS block (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion corresponding to the selected SS block).
1>
else if a CSI-RS is selected above and an association between PRACH occasions and CSI-RSs is configured:
2>
determine the next available PRACH occasion from the PRACH occasions corresponding to the selected CSI-RS (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occasion corresponding to the selected CSI-RS).

1>
else:

2>
determine the next available PRACH occasion (the MAC entity may take into account the possible occurrence of measurement gaps when determining the next available PRACH occassion).

1>
perform the Random Access Preamble transmission procedure (see subclause 5.1.3).

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>
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].
5.1.4
Random Access Response reception

Once the Random Access Preamble is transmitted and regardless of the possible occurrence of a measurement gap, the MAC entity shall:

1>
if 'multiple Random Access Preamble transmission' has been signalled:

2>
start the ra-ResponseWindow at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the first Random Access Preamble transmission;
2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI(s) while ra-ResponseWindow is running.
1>
else if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>
start the ra-ResponseWindowBFR at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while ra-ResponseWindowBFR is running.
1>
else:

2>
start the ra-ResponseWindow at the first PDCCH occasion as specified in TS 38.213 [6] from the end of the Random Access Preamble transmission;

2>
monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTI while the ra-ResponseWindow is running.

1>
if notification of a reception of a PDCCH transmission is received from lower layers; and
1>
if PDCCH transmission is addressed to the C-RNTI; and

1>
if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:

2>
consider the Random Access procedure successfully completed.
1>
else if a downlink assignment has been received on the PDCCH for the RA-RNTI and the received TB is successfully decoded:
2>
if the Random Access Response contains a Backoff Indicator subheader:

3>
set the PREAMBLE_BACKOFF to value of the BI field of the Backoff Indicator subheader using Table 7.2-1.

2>
else:

3>
set the PREAMBLE_BACKOFF to 0 ms.

2>
if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted PREAMBLE_INDEX (see subclause 5.1.3):

3>
consider this Random Access Response reception successful.

2>
if the Random Access Response reception is considered successful:

3>
if the Random Access Response includes RAPID only:
4>
consider this Random Access procedure successfully completed;
4>
indicate the reception of an acknowledgement for the SI request to upper layers.

3>
else:

4>
if 'multiple Random Access Preamble transmission' has been signalled:
5>
stop transmitting remaining Random Access Preambles, if any.
4>
apply the following actions for the Serving Cell where the Random Access Preamble was transmitted:

5>
process the received Timing Advance Command (see subclause 5.2);

>
indicate the preambleReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStep).
5>
if the Serving Cell for the Random Access procedure is SRS-only SCell:

6>
ignore the received UL grant.

5>
else:

6>
process the received UL grant value and indicate it to the lower layers.

4>
if the Random Access Preamble was not selected by the MAC entity among the contention-based Random Access Preamble:

5>
consider the Random Access procedure successfully completed.

4>
else:

5>
set the TEMPORARY_C-RNTI to the value received in the Random Access Response;

5>
if this is the first successfully received Random Access Response within this Random Access procedure:

6>
if the transmission is not being made for the CCCH logical channel:

7>
indicate to the Multiplexing and assembly entity to include a C-RNTI MAC CE in the subsequent uplink transmission.

6>
obtain the MAC PDU to transmit from the Multiplexing and assembly entity and store it in the Msg3 buffer.
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>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;

2>
if the Random Access procedure was initiated by beam failure recovery; and
2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMaxBFR + 1:

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

4>
indicate beam failure recovery failure to upper layers;
4>
stop the beamFailureRecoveryTimer;
4>
consider the Random Access procedure unsuccessfully completed.

Editor's Note: Random Access Preamble transmitted on the SCell for beam failure recovery is not concluded. 
2>
else 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.
2>
if in this Random Access procedure, the Random Access Preamble was selected by MAC among the contention-based Random Access Preamble:

3>
select a random backoff time according to a uniform distribution between 0 and the PREAMBLE_BACKOFF;

3>
delay the subsequent Random Access Preamble transmission by the backoff time.

2>
perform the Random Access Resource selection procedure (see subclause 5.1.2).

The MAC entity may stop ra-ResponseWindow (and hence monitoring for Random Access Response(s)) after successful reception of a Random Access Response containing Random Access Preamble identifiers that matches the transmitted PREAMBLE_INDEX.
HARQ operation is not applicable to the Random Access Response transmission.
5.1.5
Contention Resolution

Contention Resolution is based on either C-RNTI on PDCCH of the SpCell or UE Contention Resolution Identity on DL-SCH.

Once Msg3 is transmitted, the MAC entity shall:

1>
start the ra-ContentionResolutionTimer and restart the ra-ContentionResolutionTimer at each HARQ retransmission;

1>
monitor the PDCCH while the ra-ContentionResolutionTimer is running regardless of the possible occurrence of a measurement gap;

1>
if notification of a reception of a PDCCH transmission is received from lower layers:

2>
if the C-RNTI MAC CE was included in Msg3:

3>
if the Random Access procedure was initiated by the MAC sublayer itself or by the RRC sublayer and the PDCCH transmission is addressed to the C-RNTI and contains a UL grant for a new transmission; or

3>
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI; or

3>
if the Random Access procedure was initiated by a beam failure indication from lower layer and the PDCCH transmission is addressed to the C-RNTI:

4>
consider this Contention Resolution successful;

4>
stop ra-ContentionResolutionTimer;

4>
discard the TEMPORARY_C-RNTI;

4>
consider this Random Access procedure successfully completed.

2>
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its TEMPORARY_C-RNTI:

3>
if the MAC PDU is successfully decoded:

4>
stop ra-ContentionResolutionTimer;

4>
if the MAC PDU contains a UE Contention Resolution Identity MAC CE; and

4>
if the UE Contention Resolution Identity in the MAC CE matches the CCCH SDU transmitted in Msg3:

5>
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;
5>
set the C-RNTI to the value of the TEMPORARY_C-RNTI;

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Random Access procedure successfully completed.

4>
else

5>
discard the TEMPORARY_C-RNTI;

5>
consider this Contention Resolution not successful and discard the successfully decoded MAC PDU.

1>
if ra-ContentionResolutionTimer expires:

2>
discard the TEMPORARY_C-RNTI;

2>
consider the Contention Resolution not successful.

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>
increment PREAMBLE_TRANSMISSION_COUNTER by 1;
2>
if the Random Access procedure was initiated by beam failure recovery; and
2>
if PREAMBLE_TRANSMISSION_COUNTER = preambleTxMaxBFR + 1:

3>
indicate beam failure recovery failure to upper layers;
3>
stop the beamFailureRecoveryTimer;
3>
consider the Random Access procedure unsuccessfully completed.

2>
else 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).

*** End of change ***

*** Start of change ***
5.17
Beam Failure Recovery procedure
The beam failure recovery 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 is detected by counting consecutive beam failure instances that are detected by the lower layers and indicated to the MAC entity.

RRC configures the following parameters for the Beam Failure Recovery procedure:

-
NrOfBeamFailureInstance: consecutive number of beam failure instances for declaring beam failure;

-
beamFailureRecoveryTimer: the time window for contention-free random access based beam failure recovery procedure;

The MAC entity shall:

1>
if beam failure instance indication has been received from lower layers:
2>
Upon receiving NrOfBeamFailureInstance consecutive "instance" indications from lower layers,

3>
start the beamFailureRecoveryTimer;
3>
initiate a Random Access procedure (see subclause 5.1) on the SpCell

1>
if the beamFailureRecoveryTimer expires:

2>
indicate beam failure recovery failure to upper layers;
2>
consider the Random Access procedure unsuccessfully completed.

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.
*** End of change ***
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