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1	Introduction
The previous RAN2#AH-1801 made the following agreements:
Agreements
1	The beam failure detection is performed by MAC. 

Agreements
1	ResponseWindowSize-BFR is applied only for contention free BFRR preamble (as already captured in MAC specification).
2	PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are applied only for contention free BFRR preamble.
3	Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.
4	PreambleTransMax-BFR is applied only for contention free BFRR preamble. FFS how to capture it.
5	Agreements will be captured in the MAC CR and reviewed during email discussion.

Furthermore, RAN1#AH-1801 has also made agreements wrt. beam failure detection and recovery:
Agreement:
For beam failure detection model, PHY performs detection of beam failure instances, and indicates a flag to higher layer if a beam failure instance is detected
· FFS: When/Whether PHY needs to report candidate beam list and beam failure instance to MAC
· FFS: Whether non-beam failure instance is defined or is needed

Agreement:
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

Agreement: 
· 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

Agreement: 
· 
Indication of beam failure instance to higher layer is periodic and indication interval is determined by the shortest periodicity of BFD RS , which is also lower bounded by [10] ms.
· Note: if the evaluation is below beam failure instance BLER threshold, there is no indication to higher layer.
·  PHY provides to higher layer one or more sets of {beam RS index, L1-RSRP measurement} that satisfies the L1-RSRP threshold upon higher layer request.

RAN2 also sent an LS to RAN1 in R2-1801570 asking further clarifications, however, many details seem to be already fairly clear from the above RAN1 agreements.
This contribution discusses the various details on the beam failure detection and recovery how they should be implemented into MAC specification.
2	Discussion
2.1	Beam failure detection
The beam failure detection was agreed to be performed in MAC by RAN2 and it seems RAN1 also was in the same opinion. The missing detail which RAN2 also asked from RAN1 is the determination of ‘in-sync’ event, ie., the following options were identified:
-	Option 1: PHY delivers two types of notifications to MAC, namely “beam failure instance” and “no beam failure instance”. The former would e.g. result in MAC incrementing the counter and the latter in MAC resetting the counter. But this requires RAN1 to design a “no beam failure” criteria and notification. 
-	Option 2: PHY delivers to MAC “beam failure instance” notifications only and MAC maintains a timer for resetting the counter: the timer is (re)started upon every new reception of “beam-failure instance”. At timer expiry the counter is reset. But this also requires RAN1 to provide RAN2 with an indication of the maximum time interval of the beam failure “checks” in PHY so that RAN2 can design the timer accordingly or more generally to provide RAN2 with guidance on the timer values.
Looking at the RAN1 agreements in section 1, it seems the non-beam failure instance indication was left to FFS but in a later agreement it was clarified there is no indication to higher layers when evaluation is below beam failure instance BLER threshold. Furthermore, as the indication of beam failure instance (if provided) is periodic and the interval is deterministic, it seems straightforward to apply the timer based approach for beam failure detection in MAC, ie., option 2. This also avoids any further delays in specifying the procedure as RAN1 does not need to discuss how the non-beam failure instance indication is determined/triggered.
Proposal 1: The beam failure detection is supervised by a timer and beam failure instance counter in MAC and PHY only delivers to MAC beam failure instance indications.
2.2	Need for beamFailureRecoveryTimer
Looking at the RAN1 agreements wrt. the beamFailureRecoveryTimer above, it seems that RAN1 did still not take into account that RAN2 also agreed to use contention based RA (CBRA) for beam failure recovery. With those agreements, the CBRA could not be used before the timer has expired trying to use the contention free BFR preambles whereas it would be odd to not go with CBRA to a good beam when there is no beam available with allocated contention free RA resources. This will unnecessarily increase the RLF probability as most likely the RLF timer in the RRC is running when beam failure is detected. 
Observation: Applying beamFailureRecoveryTimer according to RAN1 agreements will increase RLF probability unnecessarily as CBRA could not be used even a good beam is available.
Hence, the current MAC behaviour should be kept, ie., CBRA or CFRA can be selected for any preamble transmission depending on which beams are available as currently specified. Given that the beamFailureRecoveryTimer serves no use and as there seems to be no proper use defined by RAN1 either, it makes sense to remove the timer until a real need is identified.
Proposal 2: beamFailureRecoveryTimer is removed from the MAC specification.
2.3	Beam failure detection when TAT has expired
The current behaviour of beam failure recovery with contention free BFR preamble transmission assumes the UE is UL synchronized since the gNB is supposed to respond with PDCCH addressed to UE’s C-RNTI. This prevents the transmission of RAR message and thus 12-bit TAC field to the UE and restricts the UL time alignment possibilities. Hence, the usage of contention free BFR preambles after TAT expiry should not be allowed and the UE should use contention based RA when beam failure is detected.
This could be ensured by releasing the contention free BFR resources upon TAT expiry as also done for PUCCH and SRS resources.
Proposal 3: Upon TAT expiry, the contention free BFR resources are released and UE applies contention based random access upon beam failure detection.
2.4	Implementing PreambleTransMax-BFR
[bookmark: _Hlk506205368]In the previous RAN2 meeting, all the ResponseWindowSize-BFR, PreambleInitialReceivedTargetPower-BFR, powerRampingStep-BFR, and PreambleTransMax-BFR were agreed to be applied only with contention free BFR preamble transmission. While this works well with other parameters, it seems very cumbersome to apply PreambleTransMax-BFR only with contention free preamble and another Max parameter with contention based preamble transmission – especially, as every other preamble transmission can be contention free or contention based.
As it was already agreed maximum power applied to common RACH is dictated by the ra-PreambleTx-Max, allowing more preamble transmissions for BFR procedure in general could be justified as there would not be power impact to the common RACH. This would make the procedure more clear and workable and leave it for NW decision whether it wants to allow more attempts for beam failure recovery than for other RA attempts.
Proposal 4: PreambleTransMax-BFR is applied for beam failure recovery procedure both for contention based and contention free RA.
3	Conclusions
This contribution discussed the various details of beam failure detection and recovery in MAC and proposed the following:
Proposal 1: The beam failure detection is supervised by a timer and beam failure instance counter in MAC and PHY only delivers to MAC beam failure instance indications.
Proposal 2: beamFailureRecoveryTimer is removed from the MAC specification.
[bookmark: _GoBack]Proposal 3: Upon TAT expiry, the contention free BFR resources are released and UE applies contention based random access upon beam failure detection.
Proposal 4: PreambleTransMax-BFR is applied for beam failure recovery procedure both for contention based and contention free RA.
The related TP is provided in an Annex below.
Annex: Text proposal for TS 38.321
[bookmark: _Toc502437790]Start of changes
[bookmark: _Toc502437797]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 a 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 cellServing 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 Contention Resolution is considered not successful as described in subclause 5.1.5, 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 cellServing Cells;
3>	notify RRC to release PUCCH for all serving cellServing Cells, if configured;
3>	notify RRC to release SRS for all serving cellServing Cells, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
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>	notify RRC to release the Random Access Preambles and/or PRACH resources for beam failure recovery request, if configured;
3>	clear any configured downlink assignments and configured uplink grants;
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 the UE can handle 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.
Next modified section

5.1	Random Access procedure
[bookmark: _Toc502437791]5.1.1	Random Access procedure initialization
The Random Access procedure described in this subclause is initiated by a PDCCH order, by the MAC entity itself, by beam failure indication from lower layer, or by RRC for the events in accordance with TS 38.300 [2]. There is only one Random Access procedure ongoing at any point in time in a MAC entity. The Random Access procedure on an SCell other than PSCell shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:	If the MAC entity receives a request for a new Random Access procedure while another is already ongoing in the MAC entity, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure (e.g. for SI request).
RRC configures the following parameters for the Random Access procedure:
-	prach-ConfigIndex: the available set of PRACH resources for the transmission of the Random Access Preamble;
-	ra-PreambleInitialReceivedTargetPowerpreambleReceivedTargetPower: initial Random Access Preamblepreamble power;
-	preambleReceivedTargetPowerBFR: initial Random Access Preamble power for beam failure recovery request using contention-free Random Access Preamble;
-	rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	csirs-Threshold: an RSRP threshold for the selection of CSI-RS and corresponding Random Access Preamble and/or PRACH resource;
-	sul-RSRP-Threshold: an RSRP threshold for the selection between the normal carrier and the SUL carrier;
-	preamblePowerRampingStepra-PreamblePowerRampingStep: the power-ramping factor;
-	preamblePowerRampingStepBFR: the power-ramping factor for beam failure recovery request using contention-free Random Access Preamble;
-	ra-PreambleIndex: Random Access Preamble;
-	preambleTxMaxra-PreambleTx-Max: the maximum number of Random Access Preamblepreamble transmission;
-	preambleTxMaxBFR: the maximum number of Random Access Preamble transmission for beam failure recovery request;
-	if SSBs are mapped to Random Access Preamblepreambles:
-	startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA for each SSB in each group (SpCell only).
-	else:
-	startIndexRA-PreambleGroupA, numberOfRA-Preambles, and numberOfRA-PreamblesGroupA in each group (SpCell only).
-	If numberOfRA-PreamblesGroupA is equal to numberOfRA-Preambles, there is no Random Access Preambles group B.
-	The Random Access Preamblepreambles in Random Access Preamble group A are the Random Access Preamblepreambles startIndexRA-PreambleGroupA to startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA – 1;
-	The Random Access Preamblepreambles in Random Access Preamble group B, if exists, are the Random Access Preamblepreambles startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles – 1.
NOTE 2:	if If random Access Preambles group B is supported by the cell and SSBs are mapped to Random Access Preamblepreambles, random access preambleRandom Access Preambles group B is included in each SSB.
-	if Random Access Preambles group B exists:
-	ra-Msg3SizeGroupA (per cell): the threshold to determine the groups of Random Access Preambles.
-	the set of Random Access Preambles and/or PRACH resources for SI request and corresponding PRACH resource(s), if any;
-	the set of Random Access Preambles and/or PRACH resources for beam failure recovery request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);
-	bfr-ResponseWindowra-ResponseWindowBFR: the time window to monitor response(s) on for beam failure recovery request using contention-free Random Access Preamble;
-	ra-ContentionResolutionTimer: the Contention Resolution Timer (SpCell only).
In addition, the following information for related Serving Cell is assumed to be available for UEs:
-	if Random Access Preambles group B exists:
-	if the MAC EntityServing Cell for the Random Access procedure is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:
-	PCMAX,f,c_SUL: the configured UE transmitted power of the SUL carrier as specified in TS 38.101 [10].
-	else:
-	PCMAX,f,c: of the normal carrier as specified in TS 38.101 [10]the configured UE transmitted power of the Serving Cell performing the Random Access Procedure.
The following UE variables are used for the Random Access procedure:
-	PREAMBLE_INDEX;
-	PREAMBLE_TRANSMISSION_COUNTER;
-	PREAMBLE_POWER_RAMPING_COUNTER;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_MAX_TX;
-	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_BACKOFF to 0 ms;
1>	if the Random Access procedure was initiated by detecting a beam failure:
2>	set the PREAMBLE_MAX_TX to preambleTxMaxBFR.
1>	else:
2>	set the PREAMBLE_MAX_TX to preambleTxMax.
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 cellServing 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_SUL 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).
[bookmark: _Toc502437792]5.1.2	Random Access Resource selection
The MAC entity shall:
1>	if the Random Access procedure was initiated by detecting a beam failure indication from lower layer; and
1>	if the contention -free PRACH 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-Thresholdcsirs-dedicatedRACH-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-Thresholdcsirs-dedicatedRACH-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.
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 PRACH 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 PRACH 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 PRACH random access resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-Thresholdcsirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above csirs-Thresholdcsirs-dedicatedRACH-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 a 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) – ra-PreambleInitialReceivedTargetPowerpreambleReceivedTargetPower:
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 preamble 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 preambleRandom 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 preambleRandom 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).
[bookmark: _Toc502437793]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each Random Access pPreamble:
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 preambleRandom Access Preamble transmission): 
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	if the contention free Random Access Preamble for beam failure recovery request is to be transmitted by the MAC entity:
2>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPowerBFR + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × preamblePowerRampingStepBFR;
1>	else if the Random Access procedure was initiated by detecting a beam failure and PREAMBLE_TRANSMISSION_COUNTER >= preambleTxMax + 1:
2>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + (min(PREAMBLE_POWER_RAMPING_COUNTER, preambleTxMax)  – 1) × preamblePowerRampingStep;
1>	else:
2>	set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPowerpreambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) *× powerRampingSteppreamblePowerRampingStep;
1>	except for contention -free Randon Access preamble 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 Preamblepreamble 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].
[bookmark: _Toc502437794]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 Preamblepreamble transmission' has been signalled:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (as specified in TS 38.213 [6]) from the end of the first Random Access Preamblepreamble 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 bfr-ResponseWindowra-ResponseWindowBFR at the start of the first PDCCH occasion after a fixed duration of X symbols (as specified in TS 38.213 [6]) from the end of the Random Access Preamblepreamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while bfr-ResponseWindowra-ResponseWindowBFR is running.
1>	else:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (as specified in TS 38.213 [6]) from the end of the Random Access Preamblepreamble 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 Preamblepreamble transmission' has been signalled:
5>	stop transmitting remaining Random Access Preamblepreambles, 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);
5>	indicate the preambleReceivedTargetPowerra-PreambleInitialReceivedTargetPower and the amount of power ramping applied to the latest Random Access Preamblepreamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) *× powerRampingSteppreamblePowerRampingStep);.
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 common PRACH preamblescontention-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 bfr-ResponseWindowra-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 PREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_MAX_TXra-PreambleTx-Max + 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 common PRACH preamblescontention-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.
[bookmark: _Toc502437795]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 an 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 PREAMBLE_TRANSMISSION_COUNTER = preambleTransMax PREAMBLE_MAX_TX + 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).

Next modified section
[bookmark: _Toc502437832]5.17	Beam Failure Detection and 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 is detected by counting 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 detection procedure:
-	NrOfBeamFailureInstance;
-	beamFailureDetectionTimer.
The following UE variables are used for the beam failure detection procedure:
-	BFI_COUNTER which shall be initially set to 0.
The MAC entity shall:
1>	if beam failure instance indication has been received from lower layers:
2>	start or restart beamFailureDetectionTimer;
2>	increment BFI_COUNTER by 1;
2>	if BFI_COUNTER = NrOfBeamFailureInstance:
2>	start beamFailureRecoveryTimer;
23>	initiate a Random Access procedure (see subclause 5.1) on the SpCell.
1>	if the beamFailureRecoveryTimer expires:
2>	indicate beam failure recovery request failure to upper layers.
1>	if downlink assignment or uplink grant on the PDCCH addressed for the C-RNTI has been received; or
1>	if beamFailureDetectionTimer expires:
2>	stop and reset beamFailureRecoveryTimer;
2>	set BFI_COUNTER to 0;
2>	consider the Beam Failure Recovery Request procedure successfully completedsuccessful.
End of changes
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