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*****************************Start of first Change****************************************
[bookmark: _Toc505697460][bookmark: _Toc500942649][bookmark: _Toc493510567][bookmark: _Toc491180867]5.3.10	Radio link failure related actions
[bookmark: _Toc505697461][bookmark: _Toc500942650]5.3.10.1	Detection of physical layer problems in RRC_CONNECTED
The UE shall:
1>	upon receiving N310 consecutive "out-of-sync" indications for the SpCell from lower layers while T311 is not running:; or
1>	upon receiving failure of beam failure recovery procedure notification from SpCell MAC and when failedBFRImpactOnRLFDetection is set to startT310:

2>	start timer T310 for the corresponding SpCell;
Editor’s Note: FFS: Under which condition physical layer problems detection is performed, e.g. neither T300, T301, T304 nor T311 is running. It’s subject to the harmonization of the RRC procedures for RRC Connection establishment/resume/re-establishment and RRC connection reconfiguration. 
[bookmark: _Toc505697462][bookmark: _Toc500942651]5.3.10.2	Recovery of physical layer problems
Upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running, tThe UE shall:
1>	upon receiving N311 consecutive "in-sync" indications for the SpCell from lower layers while T310 is running; or
1>	upon receiving successful beam failure recovery indication from SpCell MAC and if successfulBFRImpactOnRLF is set to stopT310:
1>	upon switching from an active downlink BWP to defaultDownlinkBWP and if resetRLFTimeUponActiveBWPtoDefaultBWPSwitch is set to true:
2> stop timer T310 for the corresponding SpCell;
NOTE 1:		In this case, the UE maintains the RRC connection without explicit signalling, i.e. the UE maintains the entire radio resource configuration.
NOTE 2:		Periods in time where neither "in-sync" nor "out-of-sync" is reported by layer 1 do not affect the evaluation of the number of consecutive "in-sync" or "out-of-sync" indications.
[bookmark: _Toc505697463][bookmark: _Toc500942652]5.3.10.3	Detection of radio link failure
The UE shall:
1>	upon T310 expiry in PCell; or
1>	upon random access problem indication from MCG MAC while T311 is not running; or
Editor’s Note: FFS: Under which condition physical layer problems detection is performed, e.g. neither T300, T301, T304 nor T311 is running. It’s subject to the harmonization of the RRC procedures for RRC Connection establishment/resume/re-establishment and RRC connection reconfiguration. 
1> upon receiving failure of Beam Failure Recovery procedure indication from MCG MAC and when failedBFRImpactOnRLF is set to declareRLF; or
1>	upon indication from MCG RLC that the maximum number of retransmissions has been reached:
Editor’s Note: FFS whether maximum ARQ retransmission is only criteria for RLC failure.
2>	consider radio link failure to be detected for the MCG i.e. RLF;
Editor’s Note: FFS Whether indications related to beam failure recovery may affect the declaration of RLF.
Editor’s Note: FFS: How to handle RLC failure in CA duplication for MCG DRB and SRB. 
Editor’s Note: FFS: RLF related measurement reports e.g. VarRLF-Report is supported in NR. 
2>	if AS security has not been activated:
3>	perform the actions upon leaving RRC_CONNECTED as specified in x.x.x FFS_Ref, with release cause 'other';
2>	else:
3>	initiate the connection re-establishment procedure as specified in x.x.x FFS_Ref.
The UE shall:
1>	upon T310 expiry in PSCell; or
1>	upon random access problem indication from SCG MAC; or
1> upon receiving failure of Beam Failure Recovery procedure indication from SCG MAC and when failedBFRImpactOnRLF is set to declareRLF; or
1>	upon indication from SCG RLC that the maximum number of retransmissions has been reached:
2>	consider radio link failure to be detected for the SCG i.e. SCG-RLF;
Editor’s Note: FFS: How to handle RLC failure in CA duplication for SCG DRB and SRB. 
[bookmark: _Hlk504050226]2>	initiate the SCG failure information procedure as specified in 5.7.3 to report SCG radio link failure;

*****************************End of first Change****************************************

*****************************Start of second Change****************************************

[bookmark: _Toc470095867][bookmark: _Toc493510616][bookmark: _Toc500942771][bookmark: _Toc505697628]7.1	Timers
[bookmark: _Toc493510617][bookmark: _Toc500942772][bookmark: _Toc505697629]7.1.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T304
	Reception of RRCReconfiguration message including reconfigurationWithSync
	Successful completion of random access on the corresponding  SpCell
For T304 of SCG, upon SCG release
	For T304 of SCG, inform network about the reconfiguration with sync failure by initiating the SCG failure information procedure as specified in 5.7.3.


	T310

	Upon detecting physical layer problems for the SpCell i.e. upon receiving N310 consecutive out-of-sync indications from lower layers.
Upon receiving failure of Beam Failure Recovery procedure indication from MAC and when failedBFRImpactOnRLF is set to startT310.
	Upon receiving N311 consecutive in-sync indications from lower layers for the SpCell, upon receiving RRCReconfiguration with reconfigurationWithSync for that cell group, and upon initiating the connection re-establishment procedure.
Upon SCG release, if the T310 is kept in SCG.
Upon receiving successful beam failure recovery indication from MAC and if successfulBFRImpactOnRLF is set to stopT310.
Upon switching from an active BWP to default BWP and if parameter resetRLFTimeUponActiveBWPtoDefaultBWPSwitch is set to true.

	If the T310 is kept in MCG: If security is not activated: go to RRC_IDLE else: initiate the connection re-establishment procedure. 
If the T310 is kept in SCG, Inform E-UTRAN/NR about the SCG radio link failure by initiating the SCG failure information procedure as specified in 5.7.3.

	T311

	[bookmark: OLE_LINK35][bookmark: OLE_LINK37]Upon initiating the RRC connection re-establishment procedure
	Selection of a suitable NR cell or a cell using another RAT.
	Enter RRC_IDLE




*****************************End of second Change****************************************
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ASN.1 
[bookmark: _Toc505697558][bookmark: _Toc500942730][bookmark: _Hlk510688983]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.
	-- 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
	-- Flag to control the impact of failure of beam failure recovery procedure on RLF.
	-- If set to ‘declareRLF’, the UE declares RLF upon receiving failure notifications from the beam failure recovery procedure
	-- If set to ‘startT310’, upon receiving failure notifications from beam failure recovery procedure, 
    -- then the UE starts T310 timer if it hasn’t been started already.  
	failedBFRImpactOnRLF      			ENUMERATED {declareRLF, startT310}												OPTIONAL,	-- Need R
	-- Flag to control the impact of successful beam failure recovery procedure on RLF.
	-- If set to ‘stopT310’, the UE stops the T310 timer if it has been started already.  
	successfulBFRImpactOnRLF      			ENUMERATED {stopT310}															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

[bookmark: _Toc509406039]–	CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB to set the SCG configuration.It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, modify or release an MCG or SCG.
Direction: Master eNB or gNB to secondary gNB, alternatively CU to DU.
CG-ConfigInfo message
-- ASN1START
-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=				SEQUENCE {
	criticalExtensions				CHOICE {
		c1								CHOICE{
			cg-ConfigInfo				CG-ConfigInfo-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture		SEQUENCE {}
	}
}

CG-ConfigInfo-IEs ::=		SEQUENCE {
[bookmark: _Hlk507692002]	ue-CapabilityInfo			OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)		OPTIONAL,-- Cond SN-Addition
	candidateCellInfoListMN			CandidateCellInfoList									OPTIONAL,
	candidateCellInfoListSN			OCTET STRING (CONTAINING CandidateCellInfoList)			OPTIONAL,
	measResultCellListSFTD			MeasResultCellListSFTD									OPTIONAL,
	scgFailureInfo					SEQUENCE {
		failureType						ENUMERATED { t310-Expiry, randomAccessProblem,
														rlc-MaxNumRetx, scg-ChangeFailure, 
														scg-reconfigFailure,
														srb3-IntegrityFailure, bfr-ProcedureFailure},
		measResultSCG					OCTET STRING (CONTAINING MeasResultSCG-Failure)
	}																						OPTIONAL,
	configRestrictInfo			ConfigRestrictInfoSCG										OPTIONAL,
	drx-InfoMCG					DRX-Info													OPTIONAL,
	measConfigMN				MeasConfigMN												OPTIONAL,
	sourceConfigSCG				OCTET STRING (CONTAINING RRCReconfiguration)				OPTIONAL,
	scg-RB-Config             	OCTET STRING (CONTAINING RadioBearerConfig)        			OPTIONAL,
	mcg-RB-Config				OCTET STRING (CONTAINING RadioBearerConfig)					OPTIONAL,
	nonCriticalExtension		SEQUENCE {}													OPTIONAL
}

ConfigRestrictInfoSCG ::=		SEQUENCE {
	allowedBC-ListMRDC				BandCombinationIndexList								OPTIONAL,
	allowedBPC-ListMRDC				BPC-IndexList											OPTIONAL,
	powerCoordination-FR1				SEQUENCE {
		p-maxNR							P-Max												OPTIONAL,
		p-maxEUTRA						P-Max												OPTIONAL
	}																						OPTIONAL,
	servCellIndexRangeSCG			SEQUENCE {
		lowBound						ServCellIndex,
		upBound							ServCellIndex
	}																						OPTIONAL,   -- Cond SN-Addition
	maxMeasFreqsSCG-NR					INTEGER(1..maxMeasFreqsMN)								OPTIONAL,
	...
}

BandCombinationIndexList ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationIndex

BPC-IndexList ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BPC-Index
BPC-Index ::= INTEGER (1..maxBasebandProcComb)

DRX-Info ::=					SEQUENCE {
	drx-LongCycleStartOffset		CHOICE {
		ms10							INTEGER(0..9),
		ms20							INTEGER(0..19),
		ms32							INTEGER(0..31),
		ms40							INTEGER(0..39),
		ms60							INTEGER(0..59),
		ms64							INTEGER(0..63),
		ms70							INTEGER(0..69),
		ms80							INTEGER(0..79),
		ms128							INTEGER(0..127),
		ms160							INTEGER(0..159),
		ms256							INTEGER(0..255),
		ms320							INTEGER(0..319),
		ms512							INTEGER(0..511),
		ms640							INTEGER(0..639),
		ms1024							INTEGER(0..1023),
		ms1280							INTEGER(0..1279),
		ms2048							INTEGER(0..2047),
		ms2560							INTEGER(0..2559),
		ms5120							INTEGER(0..5119),
		ms10240							INTEGER(0..10239)
	},
	shortDRX							SEQUENCE {
		drx-ShortCycle						ENUMERATED	{
												ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,
												ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,
												spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },
		drx-ShortCycleTimer					INTEGER (1..16)
	}																					OPTIONAL
}

MeasConfigMN ::= SEQUENCE {
	measuredFrequenciesMN				SEQUENCE (SIZE (1..maxMeasFreqsMN))	OF NR-FreqInfo	OPTIONAL,
	measGapConfigFR1					GapConfig											OPTIONAL,
	gapPurpose							ENUMERATED {perUE, perFR1}							OPTIONAL,
	...
}


-- TAG-CG-CONFIG-INFO-STOP
-- ASN1STOP

[bookmark: _Toc500942756][bookmark: _Toc505697605]–	ServingCellConfig
The ServingCellConfig IE is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts). 
ServingCellConfig information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=		SEQUENCE {
	-- L1 parameters:

	tdd-UL-DL-ConfigurationDedicated	TDD-UL-DL-ConfigDedicated													OPTIONAL, -- Cond TDD

	-- The dedicated (UE-specific) configuration for the initial downlink bandwidth-part.
	initialDownlinkBWP					DownlinkBWP-Dedicated														OPTIONAL,	-- Cond ServCellAdd

	-- List of additional downlink bandwidth parts to be released. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToReleaseList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id									OPTIONAL,	-- Need N
	-- List of additional downlink bandwidth parts to be added or modified. (see 38.211, 38.213, section 12). 
	downlinkBWP-ToAddModList			SEQUENCE (SIZE (1..maxNrofBWPs)) OF DownlinkBWP								OPTIONAL, 	-- Need N

[bookmark: _Hlk508205041]	-- If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration 
	-- in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to L1 
	-- parameter 'active-BWP-DL-Pcell'). 
	-- If configured for an SCell, this field contains the ID of the downlink bandwidth part to be used upon MAC-activation of an  SCell. 
	-- If not provided, the UE uses the default BWP.
	-- The initial bandwidth part is referred to by BWP-Id = 0.
	firstActiveDownlinkBWP-Id			BWP-Id																		OPTIONAL,	-- Need R

	-- The duration in ms after which the UE falls back to the default Bandwidth Part. (see 38.321, section 5.15) 
	-- The value 0.5 ms is only applicable for carriers >6 GHz. 
	-- When the network releases the timer configuration, the UE stops the timer without swithching to the default BWP.
	bwp-InactivityTimer					SetupRelease { ENUMERATED { 
													ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40,ms50, ms60, ms80,
													ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8, spare7, 
                                		            spare6, spare5, spare4, spare3, spare2, spare1 } }				OPTIONAL,	--	Need M	

	-- Flag to control whether the UE resets RLF timers upon switching from active BWP to default BWP.
	-- If set to ‘true’, reset the RLF timers.
	-- If set to ‘false’, do not reset the RLF timers.
	resetRLFTimeUponActiveBWPtoDefaultBWPSwitch		BOOLEAN			OPTIONAL,  	-- Need M
	-- Corresponds to L1 parameter 'default-DL-BWP'. The initial bandwidth part is referred to by BWP-Id = 0.
	-- ID of the downlink bandwidth part to be used upon expiry of txxx.
	-- This field is UE specific. When the field is absent the UE uses the the initial BWP as default BWP.
	-- (see 38.211, 38.213, section 12 and 38.321, section 5.15)
	defaultDownlinkBWP-Id				BWP-Id																		OPTIONAL, 	-- Need M

	uplinkConfig						UplinkConfig															OPTIONAL,	-- Cond ServCellAdd-UL
	supplementaryUplink					UplinkConfig 															OPTIONAL, 	-- Cond ServCellAdd-SUL


	-- PDSCH releated parameters that are not BWP-specific.
	pdsch-ServingCellConfig				SetupRelease { PDSCH-ServingCellConfig }									OPTIONAL,	-- Need M
	csi-MeasConfig						SetupRelease { CSI-MeasConfig }												OPTIONAL,	-- Need M
	
	-- Includes parameters for configuration of carrier based SRS switching
	-- Corresponds to L1 parameter 'SRS-CarrierSwitching' (see 38,214, section FFS_Section)
	carrierSwitching					SetupRelease { SRS-CarrierSwitching	}										OPTIONAL,	-- Need M
	-- MAC parameters:
	sCellDeactivationTimer				ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240, ms320, ms400, ms480, ms520, ms640, 
												ms720, ms840, ms1280, spare2,spare1}				OPTIONAL,	-- Cond ServingCellWithoutPUCCH

	-- Indicates whether this SCell is cross-carrier scheduled by another serving cell.
	crossCarrierSchedulingConfig		CrossCarrierSchedulingConfig												OPTIONAL,	-- Need M

	-- Timing Advance Group ID, as specified in TS 38.321 [3],  which this cell belongs to. 
	tag-Id								TAG-Id,
	-- Enables the "UE beam lock function (UBF)", which disable changes to the UE beamforming configuration when in NR_RRC_CONNECTED.
	-- FFS: Parameter added preliminary based on RAN4 LS in R4-1711823. Decide where to place it (maybe ServingCellConfigCommon or 
	-- in a BeamManagement IE??)
	ue-BeamLockFunction					ENUMERATED {enabled}														OPTIONAL,	-- Need R

	-- Indicates whether UE shall apply as pathloss reference either the downlink of PCell or of SCell that corresponds with this uplink
	-- (see 38.213, section 7)
	pathlossReferenceLinking			ENUMERATED {pCell, sCell}													OPTIONAL		-- Cond SCellOnly
}

UplinkConfig ::=					SEQUENCE {
	-- Configuration of UL BWPs (including BWP-specific parameters:

	-- The dedicated (UE-specific) configuration for the initial uplink bandwidth-part.
	initialUplinkBWP					UplinkBWP-Dedicated													OPTIONAL, 	-- Cond ServCellAdd

	-- The additional bandwidth parts for uplink. In case of TDD uplink- and downlink BWP with the same bandwidthPartId are considered 
	-- as a BWP pair and must have the same center frequency. 
	uplinkBWP-ToReleaseList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id							OPTIONAL,	-- Need N
[bookmark: _Hlk505587232]	uplinkBWP-ToAddModList				SEQUENCE (SIZE (1..maxNrofBWPs)) OF UplinkBWP						OPTIONAL, 	-- Need N

[bookmark: _Hlk508205087]	-- If configured for an SpCell, this field contains the ID of the DL BWP to be activated upon performing the reconfiguration 
	-- in which it is received. If the field is absent, the RRC reconfiguration does not impose a BWP switch (corresponds to 
	-- L1 parameter 'active-BWP-UL-Pcell').
	-- If configured for an SCell, this field contains the ID of the uplink bandwidth part to be used upon MAC-activation of an  SCell. 
	-- If not provided, the UE uses the FFS: default BWP.
	-- The initial bandwidth part is referred to by BandiwdthPartId = 0.
[bookmark: _Hlk508205408]	firstActiveUplinkBWP-Id				BWP-Id																OPTIONAL,	-- Need R

	-- Configuration that is common across the UL BWPs:

	-- PUSCH related parameters that are not BWP-specific.
	pusch-ServingCellConfig				PUSCH-ServingCellConfig												OPTIONAL,	-- Need M
	...
}

-- TAG-SERVING-CELL-CONFIG-STOP
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