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	Reason for change:
	The following parameters are configured for both BFR-triggered RACH under BeamFailureRecoveryConfig and the normal RACH-ConfigCommon
· rsrp-ThresholdSSB
· rootSequenceIndex
· RACH-ConfigGeneric
· prach-ConfigurationIndex
· msg1-FDM
· msg1-FrequencyStart
· zeroCorrelationZoneConfig
· preambleReceivedTargetPower
· preambleTransMax
· PowerRampingStep
· ra-ResponseWindow
· ssb-perRACHOccasion
· ra-ssb-OccasionMaskIndex
· msg1-SubcarrierSpacing
For the above parameters configured in BeamFailureRecoveryConfig, they are intented for the use in BFR-triggered CFRA, which is clear from the RAN1 LS (R1-1921700)
[image: ]
while for those configured under RACH-configCommon, they are intented for RACH triggered by the triggers other than BFR-trigggered CFRA. 

In the following, we shall examine the current RACH procedure one-by-one for the above RACH parameters for BFR:
· first of all, the following l1 parameters are not relevant for MAC spec, including msg1-FDM, msg1-FrequencyStart, zeroCorrelationZoneConfig, rootSequenceIndex, msg1-SubcarrierSpacing
· rsrp-ThreshldSSB: clear based on the following description in the RACH parameter, but not aligned with MAC spec
[image: ]
· rsrp-TresholdCSI-RS: only applicable for CFRA, no need to clarify;
· prach-ConfigurationIndex: clear according to the description in 5.17, since it is only for contention-free BFR
[image: ]
· preambleReceiveTargetPower: not clear for the current description from clause 5.1. Should be clarified that for CBRA and CFRA for BFR, they are different[image: ]
· preambleTransMax: according to the current spec, if triggered by BFR, the preambleTransMax configured in BeamFailureRecoveryConfig is applicable for both CBRA and CFRA, as can be seen above in Clause 5.1.1. Prefer to keep it this way since it will be tricky if CFRA and CBRA adopt different parameters.
· PowerRampingStep: according to the current spec, if triggered by BFR, the powerRampingStep configured in BeamFailureRecoveryConfig is applicable for both CBRA and CFRA, as can be seen above in Clause 5.1.1. Need to calrify for CBRA and CFRA for BFR.
· ra-ReponseWindow: no ambiguity, the ra-response window is used only when BFR-triggered CFRA is performed. 

	
	

	Summary of change:
	1/ Clarify that the RSRP threshold of SSB is set to the configuration in beamFailureRecoveryConfig when the triggered RACH is BFR-triggered CFRA
2/ Calrify that initialReceivedTargetPower  and powerRampingStep in beamFailureRecoveryConfig is specific to BFR-triggered CFRA

Impact Analysis

Impacted 5G architecture options: 
(NG)EN-DC, Standalone, NE-DC, NR-DC
Impacted functionality:
RACH parameters for BFR

Inter-operability:
1. If the NW is implemented according to the CR but the UE is not, there is no inter-operability issue.
2. If the UE is implemented according to the CR but the NW is not, there is no inter-operability issue.
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=================================FIRST CHANGE=======================================
[bookmark: _Toc29239820]5.1.1	Random Access procedure initialization
The Random Access procedure described in this clause is initiated by a PDCCH order, by the MAC entity itself, 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 shall only be initiated by a PDCCH order with ra-PreambleIndex different from 0b000000.
NOTE 1:	If a new Random Access procedure is triggered 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-ConfigurationIndex: the available set of PRACH occasions for the transmission of the Random Access Preamble;
-	preambleReceivedTargetPower: initial Random Access Preamble power;
-	rsrp-ThresholdSSB: an RSRP threshold for the selection of the SSB. If the contention-free Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdSSB used for the selection of the SSB within candidateBeamRSList refers to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;
-	rsrp-ThresholdCSI-RS: an RSRP threshold for the selection of CSI-RS. If the Random Access procedure is initiated for beam failure recovery, rsrp-ThresholdCSI-RS is equal to rsrp-ThresholdSSB in BeamFailureRecoveryConfig IE;
-	rsrp-ThresholdSSB-SUL: an RSRP threshold for the selection between the NUL carrier and the SUL carrier;
-	candidateBeamRSList: a list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recovery and the associated Random Access parameters;
-	recoverySearchSpaceId: the search space identity for monitoring the response of the beam failure recovery request;
-	powerRampingStep: the power-ramping factor;
-	powerRampingStepHighPriority: the power-ramping factor in case of prioritized Random Access procedure;
-	scalingFactorBI: a scaling factor for prioritized Random Access procedure;
-	ra-PreambleIndex: Random Access Preamble;
-	ra-ssb-OccasionMaskIndex: defines PRACH occasion(s) associated with an SSB in which the MAC entity may transmit a Random Access Preamble (see clause 7.4);
-	ra-OccasionList: defines PRACH occasion(s) associated with a CSI-RS in which the MAC entity may transmit a Random Access Preamble;
-	ra-PreambleStartIndex: the starting index of Random Access Preamble(s) for on-demand SI request;
-	preambleTransMax: the maximum number of Random Access Preamble transmission;
-	ssb-perRACH-OccasionAndCB-PreamblesPerSSB: defines the number of SSBs mapped to each PRACH occasion and the number of contention-based Random Access Preambles mapped to each SSB;
-	if groupBconfigured is configured, then Random Access Preambles group B is configured.
-	Amongst the contention-based Random Access Preambles associated with an SSB (as defined in TS 38.213 [6]), the first numberOfRA-PreamblesGroupA Random Access Preambles belong to Random Access Preambles group A. The remaining Random Access Preambles associated with the SSB belong to Random Access Preambles group B (if configured).
NOTE 2:	If Random Access Preambles group B is supported by the cell Random Access Preambles group B is included for each SSB.
-	if Random Access Preambles group B is configured:
-	ra-Msg3SizeGroupA: the threshold to determine the groups of Random Access Preambles;
-	msg3-DeltaPreamble: ∆PREAMBLE_Msg3 in TS 38.213 [6];
-	messagePowerOffsetGroupB: the power offset for preamble selection;
-	numberOfRA-PreamblesGroupA: defines the number of Random Access Preambles in Random Access Preamble group A for each SSB.
-	the set of Random Access Preambles and/or PRACH occasions for SI request, if any;
-	the set of Random Access Preambles and/or PRACH occasions for beam failure recovery request, if any;
-	the set of Random Access Preambles and/or PRACH occasions for reconfiguration with sync, if any;
-	ra-ResponseWindow: the time window to monitor RA response(s) (SpCell only);
-	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 is configured:
-	if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5], and SUL carrier is selected for performing Random Access Procedure:
-	PCMAX,f,c of the SUL carrier as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16].
-	else:
-	PCMAX,f,c of the NUL carrier as specified in TS 38.101-1 [14], TS 38.101-2 [15], and TS 38.101-3 [16].
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_BACKOFF;
-	PCMAX;
-	SCALING_FACTOR_BI;
-	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 carrier to use for the Random Access procedure is explicitly signalled:
2>	select the signalled carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the signalled carrier.
1>	else if the carrier to use for the Random Access procedure is not explicitly signalled; and
1>	if the Serving Cell for the Random Access procedure is configured with supplementary uplink as specified in TS 38.331 [5]; and
1>	if the RSRP of the downlink pathloss reference is less than rsrp-ThresholdSSB-SUL:
2>	select the SUL carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the SUL carrier.
1>	else:
2>	select the NUL carrier for performing Random Access procedure;
2>	set the PCMAX to PCMAX,f,c of the NUL carrier.
1>	perform the BWP operation as specified in clause 5.15;
1>	set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep;
1>	set SCALING_FACTOR_BI to 1;
1>	if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and
1>	if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:
2>	start the beamFailureRecoveryTimer, if configured;
2>	apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax configured in the beamFailureRecoveryConfig;
2>	if powerRampingStepHighPriority is configured in the beamFailureRecoveryConfig:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
2>	else:
3>	set PREAMBLE_POWER_RAMPING_STEP to powerRampingStep.
2>	if scalingFactorBI is configured in the beamFailureRecoveryConfig:
3>	set SCALING_FACTOR_BI to the scalingFactorBI.
1>	else if the Random Access procedure was initiated for handover; and
1>	if rach-ConfigDedicated is configured for the selected carrier:
2>	if powerRampingStepHighPriority is configured in the rach-ConfigDedicated:
3>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStepHighPriority.
2>	if scalingFactorBI is configured in the rach-ConfigDedicated:
3>	set SCALING_FACTOR_BI to the scalingFactorBI.
1>	perform the Random Access Resource selection procedure (see clause 5.1.2).
================================SECOND CHANGE======================================
[bookmark: _Toc29239822]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 SSB or CSI-RS selected is not changed from the selection in the last Random Access Preamble transmission:
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	select the value of DELTA_PREAMBLE according to clause 7.3;
1>	if the contention-free Random Access Preamble for beam failure recovery request was transmitted by the MAC entity:
2>	apply the parameter preambleReceivedTargetPower in BeamFailureRecoveryConfig;
2>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStep in BeamFailureRecoveryConfig;
1>	else:
2>	apply the parameter preambleReceivedTargetPower in RACH-ConfigCommon;
2>	set PREAMBLE_POWER_RAMPING_STEP to the powerRampingStep in RACH-ConfigCommon;
1>	set PREAMBLE_RECEIVED_TARGET_POWER to preambleReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) × PREAMBLE_POWER_RAMPING_STEP;
1>	except for contention-free Random 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 occasion, corresponding RA-RNTI (if available), PREAMBLE_INDEX and PREAMBLE_RECEIVED_TARGET_POWER.
The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 ≤ s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 ≤ t_id < 80), where the subcarrier spacing to determine t_id is based on the value of μ specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 ≤ f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier).
=================================END OF CHANGES=====================================
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Related to resources for beam failure recovery request transmission«

[AGFEgHIeHS: support Non-contention based channel based on PRACH, which uses a resource orthogonal to
resources of other PRACH transmissions, for the FDM and CDM cases.

[AGFEgHeNtS: support the following RRC parameters for non-contention based channel based on PRACH for
beam failure recovery request transmission.

; Table 1 Beam-failure-recovery-request-RACH-Resource configuration-

RRC parameter.- Value range- Note/description o

RootSequencelndex-BFR+ {0,1,...,137}=  Short sequence only- g

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

session=

PreamblelnitialReceivedTargetPower.  FFSo Value range same as IA session. g

BFR~

ra-PreambleindexConfig-BFR- FFS. Value range same as IA session- g

PreambleTransMax-BFR~ FFS. Value range same as IA session- “

powerRampingStep-BFR- FFSo . 3
. 3





image2.png
=rsrp-ThresholdSSB.
L1-RSRP threshold used for determining whether a candidate beam may be used by the UE to attempt contention free random access to recover from beam failure (see TS
38.213[13] clause 6)/
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- prach-Configurationindex; prach-Configurationlndex for the beam failure recovery;
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1> if the Random Access procedure was initiated for beam failure recovery (as specified in clause 5.17); and«
1> if beamFailureRecoveryConfig is configured for the active UL BWP of the selected carrier:
2> start the beamPFailureRecoveryTimer, if configured;e

2> apply the parameters powerRampingStep, preambleReceivedTargetPower, and preambleTransMax

configured in the beamFailureRecoveryConfigs
2> if powerRampingStepHighPriority is configured in the beamFailureRecoveryConfig:

3> set PREAMBLE. POWER_RAMPING. STEP to the powerRampingStepHighPriority.

2> elser

3> set PREAMBLE_POWER_RAMPING STEP to powerRampingstep.





