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	Reason for change:
	1) Beam Failure Detection timer

In RAN2#101 UP session, it was agreed to configure the Timer in number of periods (periodicity of BFD RS). As illustrated in Figure 1 where, for illustrative purpose, the timer is configured to one beam failure instance notification period, the aim of such timer is to monitor the period(s) where no beam failure instance is received from lower layers, to properly reset the beam failure instance notifications counter. However, since the timer is configured in integer number of periods, it is obvious that the timer expiry exactly coincides with the potential reception of a beam failure instance notification, which creates an ambiguity in the specification. Thus we suggest clarifying in the field description that the timer value is inclusive of the period end.


[bookmark: _Ref509505138]Figure 1: Timer usage in BFD procedure
2) RSRP thresholds names alignment between BFR and other RA triggers, CSI-RS and SSB.
The Beam Failure Recovery (BFR) procedure triggers a random access (RA) procedure (Section 5.17 of TS38.321). However, some RA parameters can take different values when triggered by the BFR compared with other RA triggers. Specifically, Table 1 lists the RA parameters that are configured independently for BFR and non-BFR RA. As can be observed, all independent MAC parameters for BFR and non-BFR RA have the same name in BFR and non-BFR information elements, except the beam thresholds and the root sequence index (yellow highlighted). The reason for using a common name is because a single parameter is commonly used irrespective of BFR or other triggers in Section 5.1 of TS38.321 [2] describing the RA procedure. Therefore we think the same naming convention should be used, at least, for the threshold parameters which are also used in the Section 5.1 of TS38.321.
Another parameter name mismatch is for the CSR-RS threshold used in the RA procedure for contention-free random access (CFRA) triggered by a reconfiguration with sync (in RACH-ConfigDedicated): the RRC name is cfra-csirs-DedicatedRACH-Threshold in the RRC specification (blue highlight in Table 2) and csirs-Threshold in the MAC specification.
A final observation is that in the MAC specification, both SSB and CSI-RS thresholds have the exact same functionality and apply on the same measurement (RSRP) but for different RSs. However, their naming convention is different: rsrp-ThresholdSSB and csirs-Threshold for SSB and CSI-RS respectively. 
So from the above observations, and to ease specification reading, it is clear that some clean-up and alignment is needed for the threshold parameter names for different thresholds, and same threshold in different specifications.
	BFR-RA
	Non-BFR RA

	CBRA+CFRA:
In BeamFailureRecoveryConfig:rach-ConfigBFR:
prach-ConfigurationIndex 
msg1-FDM
msg1-FrequencyStart
zeroCorrelationZoneConfig 
preambleReceivedTargetPower 
preambleTransMax 
powerRampingStep 
ra-ResponseWindow 
In BeamFailureRecoveryConfig:
rootSequenceIndex-BFR
candidateBeamThreshold
CFRA only:
In BeamFailureRecoveryConfig:
PRACH-ResourceDedicatedBFR 
candidateBeamRSList 
csi-RS:ra-OccasionList 
ra-ssb-OccasionMaskIndex 
	CBRA+CFRA:
In RACH-ConfigCommon:rach-ConfigGeneric:
prach-ConfigurationIndex 
msg1-FDM
msg1-FrequencyStart
zeroCorrelationZoneConfig 
preambleReceivedTargetPower 
preambleTransMax 
powerRampingStep 
ra-ResponseWindow 
In RACH-ConfigCommon:
prach-RootSequenceIndex 
rsrp-ThresholdSSB
CFRA only:
In RACH-ConfigDedicated:
cfra-Resources:
ssb:ra-ssb-OccasionMaskIndex 
csirs:ra-OccasionList 
csirs:cfra-csirs-DedicatedRACH-Threshold


[bookmark: _Ref509560105]Table 1: RA parameters configured independently for BFR and non-BFR
3) Regarding candidateBeamThreshold of the BFR procedure, it is defined by the following RAN1#92 agreement:
“For candidate SSB/CSI-RS beam selection L1-RSRP threshold determination, RRC parameter “beamFailureCandidateBeamThreshold” is used to provide L1-RSRP threshold of SSB beam selection. Corresponding L1-RSRP thresholds for a CSI-RS resource is linearly scaled based on Pc_ss corresponding to the CSI-RS resource”.
We see no ambiguity in interpreting the RAN1 agreement as follows:
a) The value of the configured threshold (candidateBeamThreshold) applies to the RSRP of the SSB;
b) The value of the threshold to be used on the RSRP of the CSI-RS is: candidateBeamThreshold + Pc_ss where PC_ss is defined by the parameter powerControlOffsetSS in NZP-CSI-RS-Resource information element. 
As a result, it is clear that there is a direct match between the RRC parameter candidateBeamThreshold and the MAC parameter rsrp-ThresholdSSB, so we suggest renaming candidateBeamThreshold accordingly. The above scaling of the CSI-RS threshold for BFR should be captured in the MAC specification, as addressed in R2-1804481.

	
	

	Summary of change:
	1) Clarify in the explanatory note of beamFailureDetectionTimer that the timer value is inclusive of the period end.
2) Align the naming of RSRP thresholds for both CSI and SSB to the naming convention of SSB threshold (rsrp-ThresholdSSB): the RSRP threshold on CSI-RS is renamed from “cfra-csirs-DedicatedRACH-Threshold” to “rsrp-ThresholdCSI-RS” in the csirs field of the RACH-ConfigDedicated information element.
3) The BFR threshold candidateBeamThreshold in BeamFailureRecoveryConfig I.E. is renamed as “rsrp-ThresholdSSB”.

	
	

	Consequences if not approved:
	1) The UE behavior is ambiguous (and undefined) when a beam failure instance notification exactly coincides wih the timer expiry.
2-3) Their remains an ambiguous and confusing mismatch between RSRP thresholds names for BFR and other RA triggers, as well as CSI-RS and SSB. 
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–	BeamFailureRecoveryConfig
The BeamFailureRecoveryConfig IE is used to configure the UE with RACH resources and candidate beams for beam failure recovery in case of beam failure detection. See also 38.321, section 5.1.1.
BeamFailureRecoveryConfig information element
-- ASN1START
-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-START

[bookmark: _Hlk508788928]BeamFailureRecoveryConfig ::= 		SEQUENCE {
	rootSequenceIndex-BFR				INTEGER (0..137)															OPTIONAL,	--	Need M
	-- Configuration of contention free random access occasions for BFR
	rach-ConfigBFR						RACH-ConfigGeneric															OPTIONAL,	--	Need M
	-- 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. The signalled threshold is applied directly for SSB, a threshold for 
	-- CSI-RS is determined by linearly scaling singalled value based on Pc_ss corresponding to the CSI-RS resource.
	-- (see FFS_Specification, FFS_Section)
	candidateBeamThresholdrsrp-ThresholdSSB		RSRP-Range																			OPTIONAL,	--	Need M
	-- A list of reference signals (CSI-RS and/or SSB) identifying the candidate beams for recover and the associated RA parameters
	candidateBeamRSList					SEQUENCE (SIZE(1..maxNrofCandidateBeams)) OF PRACH-ResourceDedicatedBFR		OPTIONAL,	--	Need M
	-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB resources
	ra-ssb-OccasionMaskIndex			INTEGER (0..15)																OPTIONAL, 	--	Need M
	-- Control Resource Set that the UE uses to receive the random access response for beam failure recovery. 
	-- If the field is absent the UE uses the initial CORESET (ControlResourceSetId = 0)
	recoveryControlResourceSetId		ControlResourceSetId														OPTIONAL	,	-- Need S
	-- Search space to use for BFR RAR. If the field is absent, the UE uses the initial Serach Space (SearchSpaceId = 0).
	recoverySearchSpaceId				SearchSpaceId																OPTIONAL,	-- Need S
	...
}

PRACH-ResourceDedicatedBFR ::= 		CHOICE {
	ssb									BFR-SSB-Resource,
	csi-RS								BFR-CSIRS-Resource
}

BFR-SSB-Resource ::= 			SEQUENCE {
	-- The ID of an SSB transmitted by this serving cell. It determines a candidate beam for beam failure recovery (BFR)
	ssb								SSB-Index,
	-- The preamble index that the UE shall use when performing BFR upon selecting the candidate beams identified by this SSB.
	ra-PreambleIndex				INTEGER (0..63),
	...
}

BFR-CSIRS-Resource ::=			SEQUENCE {
	-- The ID of a NZP-CSI-RS-Resource configured in the CSI-MeasConfig of this serving cell. This reference signal determines a candidate beam
	-- for beam failure recovery (BFR).
	csi-RS							NZP-CSI-RS-ResourceId,
	-- RA occasions that the UE shall use when performing BFR upon selecting the candidate beam identified by this CSI-RS. If the field is absent
	-- the UE uses the RA occasion associated with the SSB that is QCLed with this CSI-RS. 
	-- The RA preamble index to use in the RA occasions associated with this CSI-RS. If the field is absent, the UE uses the preamble index
	-- associated with the SSB that is QCLed with this CSI-RS. 
	ra-PreambleIndex				INTEGER (0..63)																	OPTIONAL,	-- Need R
	...
}

-- TAG-BEAM-FAILURE-RECOVERY-CONFIG-STOP
-- ASN1STOP
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–	RACH-ConfigDedicated
The IE RACH-ConfigDedicated is used to specify the dedicated random access parameters.
RACH-ConfigDedicated information element
-- ASN1START
-- TAG-RACH-CONFIG-DEDICATED-START

-- FFS_Standlone: resources for msg1-based on-demand SI request

RACH-ConfigDedicated ::=		SEQUENCE {
	-- Resources for contention free random access to a given target cell
	cfra-Resources					CFRA-Resources, 
	...
}

CFRA-Resources ::= 				CHOICE {
	ssb								SEQUENCE {
		ssb-ResourceList				SEQUENCE (SIZE(1..maxRA-SSB-Resources)) OF CFRA-SSB-Resource,
		-- Explicitly signalled PRACH Mask Index for RA Resource selection in TS 36.321. The mask is valid for all SSB
		-- resources signalled in ssb-ResourceList
		ra-ssb-OccasionMaskIndex		INTEGER (0..15)
	},
	csirs							SEQUENCE {
		csirs-ResourceList				SEQUENCE (SIZE(1..maxRA-CSIRS-Resources)) OF CFRA-CSIRS-Resource,
		cfra-csirs-DedicatedRACH-Thresholdrsrp-ThresholdCSI-RS	RSRP-Range
	}
}

CFRA-SSB-Resource ::= 			SEQUENCE {
	-- The ID of an SSB transmitted by this serving cell. 
	ssb								SSB-Index,
	-- The preamble index that the UE shall use when performing CF-RA upon selecting the candidate beams identified by this SSB.
	ra-PreambleIndex				INTEGER (0..63),
	...
}

CFRA-CSIRS-Resource ::= 		SEQUENCE {
	-- The ID of a CSI-RS resource defined in the measurement object associated with this serving cell.
	csi-RS							CSI-RS-Index,
	-- RA occasions that the UE shall use when performing CF-RA upon selecting the candidate beam identified by this CSI-RS.
	ra-OccasionList					SEQUENCE (SIZE(1..maxRA-OccasionsPerCSIRS)) OF INTEGER (0..maxRA-Occasions-1),
	-- The RA preamble index to use in the RA occasions assoicated with this CSI-RS.
	ra-PreambleIndex				INTEGER (0..63),	
	...
}

-- TAG-RACH-CONFIG-DEDICATED-STOP
-- ASN1STOP
[bookmark: _Hlk497717897]
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–	RadioLinkMonitoringConfig
The RadioLinkMonitoringConfig IE is used to configure radio link monitoring for detection of beam- and/or cell radio link failure. See also 38.321, section 5.1.1.
RadioLinkMonitoringConfig information element
-- ASN1START
-- TAG-RADIOLINKMONITORINGCONFIG-START

RadioLinkMonitoringConfig ::=			SEQUENCE {
[bookmark: _Hlk508219085]	-- A list of reference signals for detecting beam failure and/or cell level radio link failure (RLF).
	-- The network configures at most two detectionResources per BWP for the purpose "beamFailure" or "both". 
	-- If no RSs are provided for the purpose of beam failure detection, the UE performs beam monitoring based on the activated TCI-State 
	-- for PDCCH. However, if the activated TCI state refers to an aperiodic or semi-persistent CSI-RS, the gNB configures the failure
	-- detection resources explicitly (FFS_RAN1: TBC by RAN1).
	-- If no RSs are provided in this list at all (neither for Cell- nor for Beam-RLM), the UE performs also Cell-RLM based 
	-- on the activated TCI-State of PDCCH (FFS_RAN1: TBC by RAN1).
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters.
	failureDetectionResources				SEQUENCE (SIZE(1..maxNrofFailureDetectionResources)) OF RadioLinkMonitoringRS	OPTIONAL, 	-- Need M
	-- This field determines after how many beam failure events the UE triggers beam failure recovery (see 38.321, section 5.17). 
	-- Value n1 corresponds to 1 beam failure instance, n2 corresponds to 2 beam failure instances and so on. 
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters. 
	-- If the field is absent, the UE does not trigger beam failure recovery.
	beamFailureInstanceMaxCount				ENUMERATED {n1, n2, n3, n4, n5, n6, n8, n10}									OPTIONAL,	-- Need S
	-- Timer for beam failure detection (see 38.321, section FFS_Section). See also the BeamFailureRecoveryConfig IE.
	-- Value in number of "periods of Beam Failure Detection" Reference Signal. Value pbfd1 corresponds to 1 period of Beam Failure 
	-- Detection Reference Signal, value pbfd2 corresponds to 2 periods of Beam Failure Detection Reference Signal and so on.
	-- Values are inclusive of the end of the period so that the timer always expires after a potential reception of a beam failure
	-- indication at the period end.
	-- When the network reconfigures this field, the UE resets on-going RLF timers and counters.
	beamFailureDetectionTimer      			ENUMERATED {pbfd1, pbfd2, pbfd3, pbfd4, pbfd5, pbfd6, pbfd8, pbfd10}			OPTIONAL,	-- Need R
	...
}

RadioLinkMonitoringRS ::=				SEQUENCE {
	-- Determines whether the UE shall monitor the associated reference signal for the purpose of cell- and/or beam failure detection.
	purpose									ENUMERATED {beamFailure, rlf, both},
	-- A reference signal that the UE shall use for radio link monitoring. The network provides an ssb-Index only if
	-- the purpose is set to rlf.
	detectionResource						CHOICE {
		ssb-Index								SSB-Index,
		csi-RS-Index							NZP-CSI-RS-ResourceId
	},
	...
}

-- TAG-RADIOLINKMONITORINGCONFIG-STOP
-- ASN1STOP
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