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1	Introduction
RAN1 sent an LS in [1] and provided a list of RACH configuration parameters that should be defined and used:
Table 1 Beam-failure-recovery-request-RACH-Resource configuration
	RRC parameter
	Value range
	Note/description

	RootSequenceIndex-BFR
	{0,1,…,137}
	Short sequence only

	ZeroCorrelationZoneConfig-BFR
	{0,1,..,15}
	Determine cyclic shift. Value range same as IA session

	PreambleInitialReceivedTargetPower-BFR
	FFS
	Value range same as IA session

	ra-PreambleIndexConfig-BFR
	FFS
	Value range same as IA session

	PreambleTransMax-BFR
	FFS
	Value range same as IA session

	powerRampingStep-BFR
	FFS
	

	CandidateBeamThreshold
	
	One threshold for CSIRS

	Candidate-Beam-RS-List
	
	A list of RS indices. The entry of each list can be
a SSB index or a CSI-RS resource index

	PRACH-resource-dedicated-BFR
	
	The following fields are defined for 
each candidate beam RS

	
	Candidate-Beam-RS
	{SSB index or  CSI-RS ID}
	RS index that is associated with the following 
PRACH resource
Note: if the candidate-beam-RS-List includes both 
CSIRS resource indexes and SSB indexes, AND only 
SSB indexes are associated with PRACH resources, 
NR standard should specify a rule that the UE should
Monitor both CSI-RS and SSB for New Beam 
Identification.

	
	ra-PreambleIndex-BFR

	FFS
	Preamble index used to select one from 
a sequence pool

	
	prach-FreqOffset-BFR
	FFS
	FDM’ed to other PRACH resources. 
Value range same as IA session

	
	masks for RACH resources and/or SSBs
	FFS
	Time domain mask. 
Value range same as IA session


Table 2 Other RRC parameters related to beam failure recovery
	RRC parameter (UE-specific parameters)
	Value range
	Note/description

	ResponseWindowSize-BFR
	FFS
	Time duration for monitoring gNB response in Beam-Failure-Recovery-Response-CORESET after BFRQ. Similar to ra-ResponseWindowSize

	Beam-failure-recovery-Timer
	FFS
	Details on UE behaviour related to the timer is FFS

	NrOfBeamFailureInstance
	FFS
	Consecutive number of beam failure instances for declaring beam failure

	Beam-Failure-Recovery-Response-CORESET
	FFS
	



The above highlighted parameters are used in the RA procedure and hence need to be discussed how they’re applied with the equal parameters configured for the common RACH configuration.
=>	RAN2 assumes that the same set of RA parameters are used but different values can be configured [CB 105 Nokia] 

2	Discussion
In principle, ResponseWindowSize-BFR,PreambleInitialReceivedTargetPower-BFR, powerRampingStep-BFR, and PreambleTransMax-BFR are overlapping parameters to MAC compared to common RACH configuration. 
-	ResponseWindowSize-BFR has already been implemented into MAC specification and its usage separate from the ra-ResponseWindow makes sense given the contention free BFRR (Beam Failure Recovery Request) preamble is responded with C-RNTI so it has no relation to RA-RNTI calculation.
[bookmark: _Hlk504670099]Q1: Do companies agree to keep the ResponseWindowSize-BFR to be applied only with contention free BFRR preamble?
	Company
	Yes/No
	Comment (if any)

	Mediatek
	Yes
	Furthermore, the following behaviors to determine whether the RA procedure is successful or not is different for normal RA and BFRR.  For BFRR, there is no back-off mechanism. 

	Ericsson
	No
	We think these parameters are not necessary and instead the “original” parameters can be used. The way these parameters are used is the same as the “original” versions, hence there is no reason to introduce special parameters for BFR.

	CATT
	Yes
	Both parameters have different limitation requirements, as explained by the rapporteur.

	LG
	Yes
	Given that different values are required for normal RA and BFR RA procedure, we think it is a modelling issue, i.e., whether to use the same parameter with different values for normal RA and BFR RA procedure, or to define the different name of parameter. It seems clear and simple to use the different name of parameter for normal RA and BFR RA procedure.

	ITL
	Yes
	Same view as Sharp. 
We should also consider preamble index and csi-rs threshold for BFR. Also, we think it is good to give flexibility to gNB by configuring bfr parameters separately.

	Sharp
	Yes
	Align with RAN1 agreement.
Furthermore, ra-PreambleIndexConfig-BFR and CandidateBeamThreshold will be only applied with contention free BFRR preamble.


	Qualcomm
	Yes
	It is not possible to have a different response window size for BFR using CBRA, because network is not able to distinguish CBRA by BFR and other types of access. So BFR using CBRA has to use the same response window as other types of CBRA.

	Nokia
	
	It could give NW an option to configure shorter response window to BFR which could speed up the next possible attempt for BFR. OTOH, if contention based is used, that will anyway be dictated by the ra-ResponseWindow. Hence, this is rather an optimization.



[bookmark: _Hlk504670297]Based on the companies input above, it seems most companies prefer to keep the ResponseWindowSize-BFR to be applied only with contention free BFRR preamble if the new parameters are introduced. It was though also pointed out that the same parameter ra-ResponseWindow could be applied for both without any issues.
Proposal 1: If the dedicated RA parameters are introduced, ResponseWindowSize-BFR is applied only for contention free BFRR preamble (as already captured in MAC specification).

[bookmark: _Hlk503359861]-	PreambleInitialReceivedTargetPower-BFR andpowerRampingStep-BFR, on one hand,could bring some benefit if applied similarly to ResponseWindowSize-BFR whether or not contention free or contention based RA procedure was used given they could be solely applied to certain PRACH. Even though different kind of preamble (contention free or contention based) would be transmitted in the RA procedure, the PREAMBLE_RECEIVED_TARGER_POWER would still be set based on the configured power characteristics per PRACH.
-	On the other hand, applying PreambleInitialReceivedTargetPower-BFR andpowerRampingStep-BFR for any preamble transmission during BFR procedure could allow (according to NW configuration) higher power to be used more rapidly by the UE’s trying to recover its link with network independent of whether the contention free or contention based RA procedure was applied.
Q2: Do companies prefer PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR to be applied only with contention free BFRR preamble?
	Company
	Yes/No
	Comment (if any)

	Mediatek
	Yes
	From RAN2 aspect,PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFRapplied to both contention free and contention based BRRwill simplify the procedure and reduce the standardization effort.
However, considering RAN1 has no design on contention based BFRR, extending the parameters to cover contention based BFRR violates RAN1 agreements. This will bring inconsistence between current RAN1 and RAN2 specs. 

	Ericsson
	No
	We think these parameters are not necessary and instead the “original” parameters can be used. The way these parameters are used is the same as the “original” versions, hence there is no reason to introduce special parameters for BFR.

	CATT
	Yes
	We prefer that BFR fallback to CBRA uses common CBRA parameters (although associated to the high priority CBRA).

	LG
	Yes
	Given that different values are required for normal RA and BFR RA procedure, we think it is a modelling issue, i.e., whether to use the same parameter with different values for normal RA and BFR RA procedure, or to define the different name of parameter. It seems clear and simple to use the different name of parameter for normal RA and BFR RA procedure.

	ITL
	Yes
	Same view as Mediatek.

	Sharp
	yes
	Align with RAN1 agreement
Furthermore, ra-PreambleIndexConfig-BFR and CandidateBeamThreshold will be only applied with contention free BFRR preamble.


	Qualcomm
	No
	We think these two parameters can be used for both CFRA and CBRA based BFR, as it would simplify the procedure and reduce the standardization effort.  Another benefit is that network typically would configure higher values for these power parameters for CFRA based BFR, using them for CBRA will give BFR higher priority (i.e. in term of shorter latency) than regular CBRA procedures, which is desirable.

	Nokia
	
	It could be an option to prioritize BFR also for CBRA as discussed already in Differentiation of RA parameters AI.



Based on the companies input above, it seems most companies prefer to keep the PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR to be applied only with contention free BFRR preamble if the new parameters are introduced. It was also pointed out that the same parameters configured for common RACH could be applied for both without any issues. Furthermore, it was pointed out this could be an option to prioritize BFR also for CBRA as discussed in RA parameters differentiation AI.
Proposal 2: If the dedicated RA parameters are introduced, PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are applied only for contention free BFRR preamble.

-	PreambleTransMax-BFR, however, could be somewhat cumbersome to be applied based on the preamble type transmitted as the checking whether maximum number of preambles have been transmitted is done after the preamble transmission. Ie., if contention based preamble was transmitted and ra-PreambleTx-Maxwas reached, the MAC will trigger Random Access Problem and consequently RLF even though contention free BFRR preamble could have been transmitted. 
-	On the other hand, it may not be desirable to increase the preamble Tx power over the value defined by ra-PreambleTx-Max in the common RACH to avoid increasing the interference level there which could affect also to initial access UEs. This could be the case if PreambleTransMax-BFR is allowed to be applied also to contention based RA procedure.
[bookmark: _Hlk504670601]Q3: Do companies see any issues in using higher power than dictated by thera-PreambleTx-Max in common RACH?
	Company
	Yes/No
	Comment (if any)

	Mediatek
	Yes
	Generally, the UL power for preamble transmission should be restricted to avoid UL interference between different UE. Furthermore, it’s risky to allow UE to transmit higher power than dictated by the network. 

	Ericsson
	Yes
	

	CATT
	Yes
	Same view as Mediatek.

	LG
	Yes
	

	ITL
	Yes
	

	Sharp
	Yes
	It could result in unnecessary interference on other UEs in common RACH

	Qualcomm
	Yes
	For CBRA performed in common RACH region, all access attempts should have the same maximum transmission power.

	Nokia
	Yes
	



All companies seem to agree higher power than dictated by the ra-PreambleTx-Max in common RACH should not be used.
Proposal 3: Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.

[bookmark: _Hlk504670874]Q4: Should it be allowed for UE to attempt RA preamble transmissions with PreambleTransMax-BFR regardless of the preamble type (contention free or contention based) transmitted?
	Company
	Yes/No
	Comment (if any)

	Mediatek
	No
	I am not sure whether the question matters much, considering there is no physical resources available at PHY layerfor contention based BFRR(due to lack of RAN1 design on it). UE will always perform contention free BFRR until the maximum number is reached. 

	Ericsson
	No
	We think there is no gain in introducing a new variable to be used only for BFRR in this case. 

	CATT
	No
	As a consequence of Q3.

	LG
	No
	

	ITL
	No
	

	Sharp
	No
	If PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are used for contention free RA triggered by BFR only, it is better to have a matched PreambleTransMax-BFR to avoid the power overflow or limited when RA- ra-PreambleTx-Max is used.
For  contention based RA, the configuration of RA needs to consider the corresponding ra-PreamblePowerRampingStep and ra-PreambleInitialReceivedTargetPower

	Qualcomm
	No
	For reason explained in the answer to Q3.

	Nokia
	Yes, in principle
	It could allow also more attempts with CFRA in case CBRA was applied and after that ra-PreambleTransMax hit its maximum. If they are applied to specific preamble types separately, as the max determination is done after the preamble transmission, it seems clumsy to model in the MAC specification (unless the max determination would be done before the preamble transmission and after the beam selection).



Based on the companies input above, most companies prefer to keep the PreambleTransMax-BFR to be applied only with contention free BFRR preamble if the new parameters are introduced. It was also pointed out that applying it like this in MAC might be clumsy as the maximum preamble transmission determination is done after the preamble transmission which means that depending on which preamble was transmitted, the process could continue or not.
Proposal 4: If the dedicated RA parameters are introduced, PreambleTransMax-BFR is applied only for contention free BFRR preamble. However, RAN2 should discuss how to model the Max preamble determination in the MAC in that case.

Annex 1 and Annex 2 provide draft TPs for options to apply BFR specific RA parameters only to BFRR preamble or to the BFR procedure, respectively. In principle, both options look equally simple/complex. However, the final formulation depends also on the companies’ answers to above questions.
Q5: Do companies see any difference in modelling complexity of the options provided in Annex 1 & Annex 2?
	Company
	Yes/No
	Comment (if any)

	Mediatek
	Yes
	The modulization in Annex 2 is cleaner compared to Annex 1, which is easier to debug and maintain. 

	Ericsson
	
	We prefer neither Annex 1 nor Annex 2. We think the same parameter names can be reused and the same rach-Config IE is reused, but the UE is provided with an additional IE to be used for BFR. Then none of the proposed changes below are necessary. It would be up to RRC to provide MAC with the correct parameters for the RA procedure depending on the reason for it (e.g. if it triggered for BFR, or handover, or connection establishment, or…).

	CATT
	No
	We don’t see a major complexity difference between both TPs.

	LG
	No
	We see no big different between two.

	ITL
	No
	We don’t see any difference between Annex 1 and Annex 2. 
However, it is needed to add the preamble index and csi-rs threshold parameters for BFR in both Annex 1 and Annex 2.

	Sharp
	No
	Not so much difference, but we prefer Annex 1 which is clearer.

	Qualcomm
	No
	We have a slight preference toward TP in Annex 2.  Note that there is a typo in that TP. Please see the suggested correction in line.

	Nokia
	No
	The approach is though completely different, so based on the agreements we make to the above questions points more to either of the options.



Based on the companies input above, most companies seem to agree there is no complexity difference between the options provided in the Annexes. However, based on the proposals 1-4, Annex 1 could be considered as the baseline.
Proposal 5: If the dedicated RA parameters are introduced, based on the Proposals 1-4, Annex 1 could be considered as the baseline for modelling in MAC.

3	Conclusions
Proposal 1: If the dedicated RA parameters are introduced, ResponseWindowSize-BFR is applied only for contention free BFRR preamble (as already captured in MAC specification).
Proposal 2: If the dedicated RA parameters are introduced, PreambleInitialReceivedTargetPower-BFR and powerRampingStep-BFR are applied only for contention free BFRR preamble.
Proposal 3: Maximum power applied to common RACH is dictated by the ra-PreambleTx-Max.
Proposal 4: If the dedicated RA parameters are introduced, PreambleTransMax-BFR is applied only for contention free BFRR preamble. However, RAN2 should discuss how to model the Max preamble determination in the MAC in that case.
Proposal 5: If the dedicated RA parameters are introduced, based on the Proposals 1-4, Annex 1 could be considered as the baseline for modelling in MAC.
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[bookmark: _Toc502437790]Start of changes
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-PreambleInitialReceivedTargetPower: initial preamble power;
-	bfr-PreambleInitialReceivedTargetPower: initial preamble power for beam failure recovery request preamble transmission;

-	rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	bfr-PreamblePowerRampingStep: the power-ramping factor for beam failure recovery request preamble transmission;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-PreambleTx-Max: the maximum number of preamble transmission;
-	bfr-PreambleTx-Max: the maximum number of beam failure recovery request preamble transmission;
-	if SSBs are mapped to preambles:
-	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 preambles in Random Access Preamble group A are the preambles startIndexRA-PreambleGroupA to startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA – 1;
-	The preambles in Random Access Preamble group B, if exists, are the preambles startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles – 1.
NOTE 2:	if random Access Preambles group B is supported by the cell and SSBs are mapped to preambles, random 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 for SI request and corresponding PRACH resource(s), if any;
-	the set of Random Access Preambles for beam failure recovery request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitorRA response(s);
-	bfr-ResponseWindow: the time window to monitor response(s) on beam failure recovery request;
-	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 Entity is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:
-	PCMAX,c_SUL: the configured UE transmitted power of the SUL carrier.
-	else:
-	PCMAX,c: 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_BACKOFF;
-	PCMAX;
-	TEMPORARY_C-RNTI.
When the Random Access procedure is initiated,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 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 usefor the Random Access procedure is not explicitly signalled; and
1>	if the cellfor 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,c_SUL.
1>	else:
2>	select the normal carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,c.
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).

Next modified section
[bookmark: _Toc502437793]5.1.3	Random Access Preamble transmission
The MAC entity shall, for each 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 contention free Random Access Preamble for beam failure recovery request is to betransmitted by the MAC entity:
2>	set PREAMBLE_RECEIVED_TARGET_POWER to bfr-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * bfr-powerRampingStep;
1>	else:
12>	set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * ra-powerRampingStep;
12>	except for contention free preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the 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].
[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 preamble transmission' has been signalled:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the first 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 bfr-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while bfr-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTIwhile the ra-ResponseWindow is running.
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_BACKOFFto value of the BI field of the Backoff Indicator subheaderusingTable 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 preamble transmission' has been signalled:
5>	stop transmitting remaining 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);
5>	indicate the ra-PreambleInitialReceivedTargetPower and the amount of power ramping applied to the latest preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep);
5>	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 preambles:
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-ResponseWindowexpires, 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-ResponseWindow 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 contention free Random Access Preamble for beam failure recovery request was transmitted by the MAC entityandPREAMBLE_TRANSMISSION_COUNTER>= bfr-PreambleTx-Max + 1:
3>	indicate a Random Access problem to upper layers.
2>	else if PREAMBLE_TRANSMISSION_COUNTER>= ra-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 MACamong the common PRACH preambles:
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.
End of changes

Annex 2: BFR parameters applied for BFR procedure
Start of changes
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-PreambleInitialReceivedTargetPower: initial preamble power;
-	bfr-PreambleInitialReceivedTargetPower: initial preamble power for beam failure recovery request procedure;
-	rsrp-ThresholdSSB, csirs-dedicatedRACH-Threshold, and sul-RSRP-Threshold: an RSRP threshold for the selection of the SS block and corresponding PRACH resource;
-	ra-PreamblePowerRampingStep: the power-ramping factor;
-	bfr-PreamblePowerRampingStep: the power-ramping factor for beam failure recovery request procedure;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-PreambleTx-Max: the maximum number of preamble transmission;
-	bfr-PreambleTx-Max: the maximum number of preamble transmissions for beam failure recovery request procedure;
-	if SSBs are mapped to preambles:
-	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 preambles in Random Access Preamble group A are the preambles startIndexRA-PreambleGroupA to startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA – 1;
-	The preambles in Random Access Preamble group B, if exists, are the preambles startIndexRA-PreambleGroupA + numberOfRA-PreamblesGroupA to startIndexRA-PreambleGroupA + numberOfRA-Preambles – 1.
NOTE 2:	if random Access Preambles group B is supported by the cell and SSBs are mapped to preambles, random 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 for SI request and corresponding PRACH resource(s), if any;
-	the set of Random Access Preambles for beam failure recovery request and corresponding PRACH resource(s), if any;
-	ra-ResponseWindow: the time window to monitorRA response(s);
-	bfr-ResponseWindow: the time window to monitor response(s) on beam failure recovery request;
-	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 Entity is configured with supplementaryUplink, and SUL carrier is selected for performing Random Access Procedure:
-	PCMAX,c_SUL: the configured UE transmitted power of the SUL carrier.
-	else:
-	PCMAX,c: 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_POWER_RAMPING_STEP;
-	PREAMBLE_RECEIVED_TARGET_POWER;
-	PREAMBLE_INITIAL_RECEIVED_TARGET_POWER;
-	PREAMBLE_MAX_TX;
-	PREAMBLE_BACKOFF;
-	PCMAX;
-	TEMPORARY_C-RNTI.
When the Random Access procedure is initiated,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 beam failure recovery request procedure:
2>	set the PREAMBLE_POWER_RAMPING_STEP to bfr-PreamblePowerRampingStep;
2>	set the PREAMBLE_INITIAL_RECEIVED_TARGET_POWER to bfr-PreambleInitialReceivedTargetPower.
2>	set the PREAMBLE_MAX_TX to bfr-PreambleTx-Max.
1>	else:
2>	set the PREAMBLE_POWER_RAMPING_STEP to ra-PreamblePowerRampingStep;
2>	set the PREAMBLE_INITIAL_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower.
2>	set the PREAMBLE_MAX_TX to ra-PreambleTx-Max.
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 usefor the Random Access procedure is not explicitly signalled; and
1>	if the cellfor 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,c_SUL.
1>	else:
2>	select the normal carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,c.
1>	perform the Random Access Resource selection procedure (see subclause 5.1.2).
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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>	ifthe contention free PRACH 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-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-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 resource associated with SS blocks or CSI-RShave not been explicitly provided by RRC:
2>	set the PREAMBLE_INDEX to the signalled ra-PreambleIndex.
1>	else if the contention free PRACH 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 resources associated with CSI-RSs have been explicitly provided by RRC and at least one CSI-RS with CSI-RSRP above csirs-dedicatedRACH-Threshold amongst the associated CSI-RSs is available:
2>	select a CSI-RS with CSI-RSRP above csirs-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>	select a SS block with SS-RSRP above rsrp-ThresholdSSB;
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 thanra-Msg3SizeGroupA and the pathloss is less than PCMAX(of the Serving Cell performing the Random Access Procedure) – PREAMBLE_INITIAL_RECEIVED_TARGET_POWERra-PreambleInitialReceivedTargetPower:
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 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-PreambleIndexrandomly with equal probabilityfrom 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.
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.
1>	else:
2>	determine the next available PRACH occasion.
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 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 PREAMBLE_INITIAL_RECEIVED_TARGET_POWERra-PreambleInitialReceivedTargetPower+ DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * PREAMBLE_POWER_RAMPING_STEPpowerRampingStep;
1>	except for contention free preamble for beam failure recovery request, compute the RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted;
1>	instruct the physical layer to transmit the 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 preamble transmission' has been signalled:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the first 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 bfr-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the preamble transmission;
2>	monitor the PDCCH of the SpCell for response to beam failure recovery request identified by the C-RNTI while bfr-ResponseWindow is running.
1>	else:
2>	start the ra-ResponseWindow at the start of the first PDCCH occasion after a fixed duration of X symbols (specified in TS 38.213 [6])from the end of the preamble transmission;
2>	monitor the PDCCH of the SpCell for Random Access Response(s) identified by the RA-RNTIwhile the ra-ResponseWindow is running.
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_BACKOFFto value of the BI field of the Backoff Indicator subheaderusingTable 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 preamble transmission' has been signalled:
5>	stop transmitting remaining 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);
5>	indicate the PREAMBLE_INITIAL_RECEIVED_TARGET_POWERra-PreambleInitialReceivedTargetPowerand the amount of power ramping applied to the latest preamble transmission to lower layers (i.e. (PREAMBLE_POWER_RAMPING_COUNTER – 1) * PREAMBLE_POWER_RAMPING_STEPpowerRampingStep);
5>	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 preambles:
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-ResponseWindowexpires, 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-ResponseWindow 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 MACamong the common PRACH preambles:
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.
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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-ContentionResolutionTimerand restart the ra-ContentionResolutionTimerat each HARQ retransmission;
1>	monitor the PDCCHwhile the ra-ContentionResolutionTimeris 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:
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-ContentionResolutionTimerexpires:
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>	ifPREAMBLE_TRANSMISSION_COUNTER = PREAMBLE_MAX_TXpreambleTransMax+ 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 changes

