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8.3.9
Radio Link Failure Indication

8.3.9.1
General

The purpose of the Radio Link Failure Indication procedure is to transfer information regarding RRC re-establishment attempts, or received RLF Reports, between eNBs. The signalling takes place from the eNB at which a re-establishment attempt is made, or an RLF Report is received, to an eNB to which the UE concerned may have previously been attached prior to the connection failure. This may aid the detection of radio link failure and handover failure cases (TS 36.300 [15]). The procedure may also be used to reduce the rate of unsuccessful RRC connection re-establishment attempts in the network.
The procedure uses non UE-associated signalling.

8.3.9.2
Successful Operation
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Figure 8.3.9.2-1: Radio Link Failure Indication, successful operation

eNB2 initiates the procedure by sending the RLF INDICATION message to eNB1 following a re-establishment attempt or an RLF Report reception from a UE at eNB2, when eNB2 considers that the UE may have previously suffered a connection failure at a cell controlled by eNB1.

eNB2 may include the ShortMAC-I IE in the RLF INDICATION message, e.g., in order to aid the eNB1 to resolve a potential PCI confusion situation or to aid the eNB1 to identify the UE.

eNB2 may include the UE RLF Report Container IE in the RLF INDICATION message, which may be used by the eNB1 to determine the nature of the failure.
eNB2 may include the RRC Conn Setup Indicator IE in the RLF INDICATION message, which indicates that the RLF Report is retrieved after an RRC connection setup or an incoming successful handover.

If the RRC Conn Setup Indicator IE is present in the RLF INDICATION message, the eNB1 shall ignore the values in the Failure cell PCI IE, Re-establishment cell ECGI IE, C-RNTI IE and ShortMAC-I IE.

eNB2 may include the RRC Conn Reestab Indicator IE in the RLF INDICATION message, which may be used by the eNB1 to determine where the failure occurred.
Interactions with Handover Preparation procedure:

If the Context Fetch Request Indicator and the ShortMAC-I IEs are included in the RLF INDICATION message, the UE verification is successful and no roaming or access restriction applies for mobility towards the re-establishment cell, the eNB1 may trigger the Handover Preparation procedure towards eNB2 for the concerned UE.
8.3.9.3
Unsuccessful Operation

Not applicable.

8.3.9.4
Abnormal Conditions

Void.

9.1.2.18
RLF INDICATION
This message is sent by the eNB2 to indicate an RRC re-establishment attempt or a reception of an RLF Report from a UE that suffered a connection failure at eNB1.

Direction: eNB2 ( eNB1.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Failure cell PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier
	YES
	ignore

	Re-establishment cell ECGI
	M
	
	ECGI 

9.2.14
	
	YES
	ignore

	C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRC Re-establishment Request message (TS 36.331 [9])
	YES
	ignore

	ShortMAC-I
	O
	
	BIT STRING (SIZE (16))
	ShortMAC-I contained in the RRC Re-establishment Request message (TS 36.331 [9])
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	RLF Report contained in the UEInformationResponse message (TS 36.331 [9])
	YES
	ignore

	RRC Conn Setup Indicator
	O
	
	ENUMERATED(RRC Conn Setup, ...)
	Included if the RLF Report within the UE RLF Report Container IE is retrieved after an RRC connection setup or an incoming successful handover
	YES
	reject

	RRC Conn Reestab Indicator
	O
	
	ENUMERATED(reconfigurationFailure, handoverFailure, otherFailure, ...)
	The Reestablishment Cause in RRCConnectionReestablishmentRequest message(TS 36.331 [9])
	YES
	ignore

	Context Fetch Request Indicator
	O
	
	ENUMERATED(contextFetchRequest, ...)
	
	YES
	reject


9.3.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for X2AP.

--

-- **************************************************************

X2AP-PDU-Contents {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


ABSInformation,


ABS-Status,


AS-SecurityInformation,


Cause,


CompositeAvailableCapacityGroup,


COUNTvalue,


CriticalityDiagnostics,


CRNTI,

CSGMembershipStatus,


CSG-Id,


DeactivationIndication,


DL-Forwarding,


ECGI,


E-RAB-ID,


E-RAB-Level-QoS-Parameters,


E-RAB-List,


EUTRANTraceID,


GlobalENB-ID,


GTPtunnelEndpoint,

GUGroupIDList,


GUMMEI,


HandoverReportType,


HandoverRestrictionList,


Masked-IMEISV,


InvokeIndication,


LocationReportingInformation,


MDT-Configuration,


ManagementBasedMDTallowed,


MDTPLMNList,


Neighbour-Information,


PCI,

PDCP-SN,


PLMN-Identity,


ReceiveStatusofULPDCPSDUs,


Registration-Request,


RelativeNarrowbandTxPower,


RadioResourceStatus,


RRCConnReestabIndicator,


RRCConnSetupIndicator,


UE-RLF-Report-Container,


RRC-Context,

ServedCell-Information,


ServedCells,


ShortMAC-I,


SRVCCOperationPossible,


SubscriberProfileIDforRFP,


TargetCellInUTRAN,


TargeteNBtoSource-eNBTransparentContainer,


TimeToWait,


TraceActivation,


TraceDepth,


TransportLayerAddress,


UEAggregateMaximumBitRate,

UE-HistoryInformation,


UE-S1AP-ID,


UESecurityCapabilities,

UE-X2AP-ID,

UL-HighInterferenceIndicationInfo,


UL-InterferenceOverloadIndication,


HWLoadIndicator,


S1TNLLoadIndicator,


Measurement-ID,


ReportCharacteristics,


MobilityParametersInformation,


MobilityParametersModificationRange,


ReceiveStatusOfULPDCPSDUsExtended,


COUNTValueExtended,


SubframeAssignment,


ExtendedULInterferenceOverloadInfo,


ContextFetchRequestIndicator
FROM X2AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Single-Container{},


X2AP-PRIVATE-IES,


X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES,


X2AP-PROTOCOL-IES-PAIR

FROM X2AP-Containers


id-ABSInformation,


id-ActivatedCellList,


id-Cause,


id-CellInformation,


id-CellInformation-Item,


id-CellMeasurementResult,


id-CellMeasurementResult-Item,


id-CellToReport,


id-CellToReport-Item,


id-CompositeAvailableCapacityGroup,


id-CriticalityDiagnostics,


id-DeactivationIndication,


id-E-RABs-Admitted-Item,


id-E-RABs-Admitted-List,


id-E-RABs-NotAdmitted-List,


id-E-RABs-SubjectToStatusTransfer-List,


id-E-RABs-SubjectToStatusTransfer-Item,


id-E-RABs-ToBeSetup-Item,


id-GlobalENB-ID,


id-GUGroupIDList,


id-GUGroupIDToAddList,


id-GUGroupIDToDeleteList,


id-GUMMEI-ID,


id-Masked-IMEISV,


id-InvokeIndication,


id-New-eNB-UE-X2AP-ID,


id-Old-eNB-UE-X2AP-ID,


id-Registration-Request,


id-ReportingPeriodicity,


id-ServedCells,


id-ServedCellsToActivate,


id-ServedCellsToAdd,


id-ServedCellsToModify,


id-ServedCellsToDelete,


id-SRVCCOperationPossible,


id-TargetCell-ID,


id-TargeteNBtoSource-eNBTransparentContainer,


id-TimeToWait,


id-TraceActivation,


id-UE-ContextInformation,


id-UE-HistoryInformation,


id-UE-X2AP-ID,


id-Measurement-ID,


id-ReportCharacteristics,


id-ENB1-Measurement-ID,


id-ENB2-Measurement-ID,


id-ENB1-Cell-ID,


id-ENB2-Cell-ID,


id-ENB2-Proposed-Mobility-Parameters,


id-ENB1-Mobility-Parameters,


id-ENB2-Mobility-Parameters-Modification-Range,

id-FailureCellPCI,


id-Re-establishmentCellECGI,


id-FailureCellCRNTI,


id-ShortMAC-I,


id-SourceCellECGI,


id-FailureCellECGI,


id-HandoverReportType,


id-UE-RLF-Report-Container,


id-PartialSuccessIndicator,


id-MeasurementInitiationResult-List,


id-MeasurementInitiationResult-Item,


id-MeasurementFailureCause-Item,


id-CompleteFailureCauseInformation-List,


id-CompleteFailureCauseInformation-Item,


id-CSGMembershipStatus,


id-CSG-Id,


id-MDTConfiguration,


id-ManagementBasedMDTallowed,


id-ABS-Status,

id-RRCConnSetupIndicator,

id-RRCConnReestabIndicator,


id-TargetCellInUTRAN,

id-MobilityInformation,


id-SourceCellCRNTI,


id-ManagementBasedMDTPLMNList,


id-ReceiveStatusOfULPDCPSDUsExtended,


id-ULCOUNTValueExtended,


id-DLCOUNTValueExtended,


id-IntendedULDLConfiguration,


id-ExtendedULInterferenceOverloadInfo,


id-RNL-Header,


id-x2APMessage,

id-ContextFetchRequestIndicator,

maxCellineNB,

maxnoofBearers,


maxnoofPDCP-SN,

maxFailedMeasObjects,


maxnoofCellIDforMDT,


maxnoofTAforMDT

FROM X2AP-Constants;

<<< skipped unchanged ASN.1 >>>
-- **************************************************************

--

-- Radio Link Failure Indication

--

-- **************************************************************

RLFIndication ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{RLFIndication-IEs}},


...

}

RLFIndication-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-FailureCellPCI



CRITICALITY ignore
TYPE PCI





PRESENCE mandatory}|


{ ID id-Re-establishmentCellECGI
CRITICALITY ignore
TYPE ECGI





PRESENCE mandatory}|


{ ID id-FailureCellCRNTI


CRITICALITY ignore
TYPE CRNTI





PRESENCE mandatory}|


{ ID id-ShortMAC-I




CRITICALITY ignore
TYPE ShortMAC-I




PRESENCE optional}|


{ ID id-UE-RLF-Report-Container

CRITICALITY ignore
TYPE UE-RLF-Report-Container
PRESENCE optional}|


{ ID id-RRCConnSetupIndicator

CRITICALITY reject
TYPE RRCConnSetupIndicator

PRESENCE optional}|


{ ID id-RRCConnReestabIndicator

CRITICALITY ignore
TYPE RRCConnReestabIndicator
PRESENCE optional}|


{ ID id-ContextFetchRequestIndicator
CRITICALITY reject
TYPE ContextFetchRequestIndicator
PRESENCE optional},


...

}

<<< skipped unchanged ASN.1 >>>
9.3.5
Information Element definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

<<< skipped unchanged ASN.1 >>>
CompositeAvailableCapacity-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

ContextFetchRequestIndicator ::= ENUMERATED {


contextFetchRequest,


...

}

COUNTvalue ::= SEQUENCE {


pDCP-SN




PDCP-SN,


hFN





HFN,


iE-Extensions


ProtocolExtensionContainer { { COUNTvalue-ExtIEs} } OPTIONAL,


...

}

<<< skipped unchanged ASN.1 >>>
9.3.7
Constant definitions

-- **************************************************************

--

-- Constant definitions

--

-- **************************************************************

<<< skipped unchanged ASN.1 >>>
id-RNL-Header















ProtocolIE-ID ::= 101

id-x2APMessage















ProtocolIE-ID ::= 102

id-ContextFetchRequestIndicator










ProtocolIE-ID ::= xx
END
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