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1. Introduction
For Beam Failure Recovery (BFR), Contention-Based RA (CBRA) is supported as well as Contention-Free RA (CFRA). In the current BeamFailureRecoveryConfig, not all of the parameters required for CBRA are included. This paper attempts to clarify how CBRA for BFR is configured for a UE.
2. Discussion
As per the latest L1 parameter list, the following CBRA parameters for BFR can be set to different value than the one for the other purposes of CBRA:
-	rootSequenceIndex:	only the short sequence is supported for BFR.
-	beamFailureCandidateBeamThreshold:	This threshold is applied for CSI-RS. The threshold for SSB is the same as present in RACH-ConfigCommon (rsrp-ThresholdSSB).
-	Parameters grouped into RACH-ConfigCommonGeneric:
-	zeroCorrelationZoneConfig;
-	preambleRcvedTargetPower;
-	preambleTransMax;
-	powerRampingStep;
-	ra-ResponseWindow.
The rest of the CBRA parameters for BFR are the same as configured in RACH-ConfigCommon, e.g. prach-ConfigurationIndex, msg1-FDM/FrequencyStart, etc. Figure 2-1 roughly illustrates how CBRA resource is configured for BFR and the other purposes.
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Figure 2-1: Overall picture on CBRA configuration for BFR and other purposes
Although the benefit of doing so is to leverage some of the parameters configured for the other purposes in terms of CBRA, the current structure may incur an IOT issue in future as to which parameter is applied for BFR as well as the other purposes.
To make the CBRA resource for BFR clearer, an alternative approach can be envisaged such that RACH-ConfigCommon inclues the CBRA parameters applied for BFR as illustrated in Figure 2-2.


Figure 2-2:	Alternative RACH-ConfigCommon structure
One potential drawback of this alternative approach is to increase the broadcast overhead assuming that RACH-ConfigCommon is broadcast somewhere in SIB for NRstandalone. Nonetheless, If RACH-ConfigCommon is broadcast in SIB not required for cell selection (e.g. SIB2 in LTE), the broadcast overhead can be mitigated by setting the longer SI scheduling period.
3. Summary and proposal
Based on the analysis described in Section 2, the following is proposed:
Proposal 1:		CBRA parameters specific to BFR are also included in RACH-ConfigCommon, which are:
					1) RACH-ConfigCommonGeneric for BFR;
					2) rootSequenceIndex-BFR.
Proposal 2:	If proposal 1 is agreed, RACH-ConfigCommonGeneric for BFR and rootSequenceIndex-BFR are removed from BeamFailureRecoveryConfig.
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zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

rach-ConfigCommonGeneric	RACH-ConfigCommonGeneric,
rach-ConfigCommon-BFR	RACH-ConfigCommonGeneric,
groupBconfigured		GroupBconfigured,
ra-ContentionResolutionTimer	ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
rsrp-ThresholdSSB		RSRP-Range,
sul-RSRP-Threshold		RSRP-Range,
prach-ConfigurationIndex	INTEGER (0..255),
prach-RootSequenceIndex	CHOICE {
	l839	INTEGER (0..837),
	l139	INTEGER (0..137)},
rootSequenceIndex-BFR	INTEGER (0..137),
msg1-SubcarrierSpacing	SubcarrierSpacing,
msg1-FDM		ENUMERATED {one, two, four, eight},
msg1-FrequencyStart	INTEGER(0..maxNrofPhysicalResourceBlocks-1),
restrictedSetConfig		ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},
ssb/RACH-Occasion&CB-Preambles/SSB	SSB/RACH-Occasion&CB-Preambles/SSB,
msg3-SubcarrierSpacing	SubcarrierSpacing,
msg3-transformPrecoding	ENUMERATED {enabled}
RACH-ConfigCommon

zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric (BFR)
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zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

rach-ConfigCommonGeneric RACH-ConfigCommonGeneric,

groupBconfigured GroupBconfigured,

ra-ContentionResolutionTimerENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},

rsrp-ThresholdSSB RSRP-Range,

sul-RSRP-Threshold RSRP-Range,

prach-ConfigurationIndex INTEGER (0..255),

prach-RootSequenceIndex CHOICE {

l839 INTEGER (0..837),

l139 INTEGER (0..137)},

msg1-SubcarrierSpacing SubcarrierSpacing,

msg1-FDM ENUMERATED {one, two, four, eight},

msg1-FrequencyStart INTEGER(0..maxNrofPhysicalResourceBlocks-1),

restrictedSetConfig ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},

ssb/RACH-Occasion&CB-Preambles/SSB SSB/RACH-Occasion&CB-Preambles/SSB,

msg3-SubcarrierSpacing SubcarrierSpacing,

msg3-transformPrecoding ENUMERATED {enabled}

ra-Msg3SizeGrA ENUM {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spares},

msgPowOffsetGrB ENUM { -ꝏ, dB0, dB5, dB8, dB10, dB12, dB15, dB18},

numOfRA-PreaGrA FFS_Value

CHOICE {oneEighth ENUMERATED {n4 to n64 (multiple of 4)}, 

oneFourth ENUMERATED {n4 to n64 (multiple of 4)}, 

oneHalf ENUMERATED {n4 to n64 (multiple of 4)}, 

one ENUMERATED {n4 to n64 (multiple of 4)}, 

two ENUMERATED {n4 to n32 (multiple of 4)}, 

four INTEGER (1..16), 

eight INTEGER (1..8), 

sixteen INTEGER (1..4)}

cfra-Resources CFRA-Resources,

cfra-msg1-SubcarrierSpacing SubcarrierSpacing,

cfra-msg2-SubcarrierSpacing SubcarrierSpacing

cfra-ssb-ResourceList,

cfra-csirsSEQUENCE {

cfra-csirs-ResourceList,

cfra-csirs-DedicatedRACH-Threshold RSRP-Range}

ssb SSB-Id,

ra-PreambleIndex INT (0..63),

ra-Resources RA-Resources

csi-RS NZP-CSI-RS-ResourceId,

ra-PreambleIndex INT (0..63),

ra-Resources RA-Resources

FFS

FFS

rootSequenceIndex-BFR INTEGER (0..137),

rach-ConfigCommon-BFR RACH-ConfigCommonGeneric,

beamFailureRecoveryTimer FFS_Value,

beamFailureCandidateBeamThreshold RSRP-Range,

candidateBeamRSList,

recoveryControlResourceSetIdControlResourceSetId,

zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

candidateBeam-RS CHOICE {

ssb-IndexSSB-Index,

csi-RS-Index NZP-CSI-RS-ResourceId},

ra-PreambleIndex FFS_Value,

prach-FreqOffset FFS_Value,

rach-ResourceMaskFFS_Value

CFRA-SSB-Resource

List (1..maxRA-SSB-Resources))

CFRA-CSIRS-Resource

List (1..maxRA-CSIRS-Resources))

PRACH-

ResourceDedicatedBFR

List (1..maxNrofCandidateBeams)

NZP-CSI-RS-Resource 

in CSI-MeasConfig

ControlResourceSet 

in PDCCH-Config
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zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

rach-ConfigCommonGeneric	RACH-ConfigCommonGeneric,
groupBconfigured		GroupBconfigured,
ra-ContentionResolutionTimer	ENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},
rsrp-ThresholdSSB		RSRP-Range,
sul-RSRP-Threshold		RSRP-Range,
prach-ConfigurationIndex	INTEGER (0..255),
prach-RootSequenceIndex	CHOICE {
	l839	INTEGER (0..837),
	l139	INTEGER (0..137)},
msg1-SubcarrierSpacing	SubcarrierSpacing,
msg1-FDM		ENUMERATED {one, two, four, eight},
msg1-FrequencyStart	INTEGER(0..maxNrofPhysicalResourceBlocks-1),
restrictedSetConfig		ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},
ssb/RACH-Occasion&CB-Preambles/SSB	SSB/RACH-Occasion&CB-Preambles/SSB,
msg3-SubcarrierSpacing	SubcarrierSpacing,
msg3-transformPrecoding	ENUMERATED {enabled}
RACH-ConfigCommon

ra-Msg3SizeGrA	ENUM {b56, b144, b208, b256, b282, b480, b640, b800, b1000, spares},
msgPowOffsetGrB	ENUM { -ꝏ, dB0, dB5, dB8, dB10, dB12, dB15, dB18},
numOfRA-PreaGrA	FFS_Value
GroupBconfigured

CHOICE {oneEighth	ENUMERATED {n4 to n64 (multiple of 4)}, 
	oneFourth	ENUMERATED {n4 to n64 (multiple of 4)}, 
	oneHalf	ENUMERATED {n4 to n64 (multiple of 4)}, 
	one	ENUMERATED {n4 to n64 (multiple of 4)}, 
	two	ENUMERATED {n4 to n32 (multiple of 4)}, 
	four	INTEGER (1..16), 
	eight	INTEGER (1..8), 
	sixteen	INTEGER (1..4)}
SSB/RACH-Occasion&CB-Preambles/SSB

cfra-Resources		CFRA-Resources,
cfra-msg1-SubcarrierSpacing	SubcarrierSpacing,
cfra-msg2-SubcarrierSpacing	SubcarrierSpacing
RACH-ConfigDedicated

cfra-ssb-ResourceList,


cfra-csirs	SEQUENCE {
cfra-csirs-ResourceList,



cfra-csirs-DedicatedRACH-Threshold	RSRP-Range}
CFRA-Resources

ssb		SSB-Id,
ra-PreambleIndex	INT (0..63),
ra-Resources	RA-Resources
CFRA-SSB-Resource

csi-RS		NZP-CSI-RS-ResourceId,
ra-PreambleIndex	INT (0..63),
ra-Resources	RA-Resources
CFRA-CSIRS-Resource

FFS
RA-Resources

FFS
RA-Resources

rootSequenceIndex-BFR	INTEGER (0..137),
rach-ConfigCommon-BFR	RACH-ConfigCommonGeneric,
beamFailureRecoveryTimer	FFS_Value,
beamFailureCandidateBeamThreshold	RSRP-Range,
candidateBeamRSList,




recoveryControlResourceSetId	ControlResourceSetId,
BeamFailureRecoveryConfig

zeroCorrelationZoneConfig	INT (0..15),
preambleRcvedTargetPower	ENUM {dBm-120 to dBm6 (2dB step)},
preambleTransMax		ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},
powerRampingStep		ENUM {dB0, dB2, dB4, dB6},
ra-ResponseWindow		ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}
RACH-ConfigCommonGeneric

candidateBeam-RS	CHOICE {
	ssb-Index	SSB-Index,
	csi-RS-Index	NZP-CSI-RS-ResourceId},
ra-PreambleIndex	FFS_Value,
prach-FreqOffset	FFS_Value,
rach-ResourceMask	FFS_Value
PRACH-ResourceDedicatedBFR

CFRA-SSB-Resource
List (1..maxRA-SSB-Resources))
CFRA-CSIRS-Resource
List (1..maxRA-CSIRS-Resources))
PRACH-ResourceDedicatedBFR
List (1..maxNrofCandidateBeams)
NZP-CSI-RS-Resource in CSI-MeasConfig
ControlResourceSet in PDCCH-Config
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rootSequenceIndexfor BFR

RACH-ConfigCommonfor all

(except for rootSequenceIndex)

RACH-ConfigCommonGeneric except for BFR

RACH-ConfigCommonGeneric for BFR

SetupRelease

{BeamFailureRecoveryConfig}
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zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}

rach-ConfigCommonGeneric RACH-ConfigCommonGeneric,

rach-ConfigCommon-BFR RACH-ConfigCommonGeneric,

groupBconfigured GroupBconfigured,

ra-ContentionResolutionTimerENUMERATED { sf8, sf16, sf24, sf32, sf40, sf48, sf56, sf64},

rsrp-ThresholdSSB RSRP-Range,

sul-RSRP-Threshold RSRP-Range,

prach-ConfigurationIndex INTEGER (0..255),

prach-RootSequenceIndex CHOICE {

l839 INTEGER (0..837),

l139 INTEGER (0..137)},

rootSequenceIndex-BFR INTEGER (0..137),

msg1-SubcarrierSpacing SubcarrierSpacing,

msg1-FDM ENUMERATED {one, two, four, eight},

msg1-FrequencyStart INTEGER(0..maxNrofPhysicalResourceBlocks-1),

restrictedSetConfig ENUMERATED {unrestSet, restSetTypeA, restSetTypeB},

ssb/RACH-Occasion&CB-Preambles/SSB SSB/RACH-Occasion&CB-Preambles/SSB,

msg3-SubcarrierSpacing SubcarrierSpacing,

msg3-transformPrecoding ENUMERATED {enabled}

zeroCorrelationZoneConfig INT (0..15),

preambleRcvedTargetPower ENUM {dBm-120 to dBm6 (2dB step)},

preambleTransMax ENUM {n3, n4, n5, n6, n7, n8, n10, n20, n50, n100, n200},

powerRampingStep ENUM {dB0, dB2, dB4, dB6},

ra-ResponseWindow ENUM {sl1, sl2, sl4, sl8, sl10, sl20, sl40, sl80}


