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<<< unchanged text omitted >>
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 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 and optionally also the UE RLF Report Container for extended bands 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.
<<< unchanged text omitted >>
8.3.10
Handover Report

8.3.10.1
General

The purpose of the Handover Report procedure is to transfer mobility related information between eNBs.

The procedure uses non UE-associated signalling.

8.3.10.2
Successful Operation
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Figure 8.3.10.2-1: Handover Report, successful operation 

An eNB initiates the procedure by sending an HANDOVER REPORT message to another eNB. By sending the message eNB1 indicates to eNB2 that a mobility-related problem was detected.

If the Handover Report Type IE is set to "HO too early" or "HO to wrong cell", then the eNB1 indicates to eNB2 that, following a successful handover from a cell of eNB2 to a cell of eNB1, a radio link failure occurred and the UE attempted RRC Re-establishment either at the original cell of eNB2 (Handover Too Early), or at another cell (Handover to Wrong Cell). The detection of Handover Too Early and Handover to Wrong Cell events is made according to TS 36.300 [15].

If the UE-related information is available in eNB1, the eNB1 should include in HANDOVER REPORT message:

-
the Mobility Information IE, if the Mobility Information IE was sent for this handover from eNB2;

-
the Source cell C-RNTI IE.

If received, the eNB2 uses the above information according to TS 36.300 [15].

If the UE RLF Report received from the eNB sending the RLF INDICATION message, as described in TS 36.300 [15], is available, the eNB1 may also include it in the HANDOVER REPORT as UE RLF Report Container IE and optionally also UE RLF Report Container for extended bands IE.

<<< unchanged text omitted >>
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-r9 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

	UE RLF Report Container for extended bands
	O
	
	OCTET STRING
	rlf-Report-v9e0 contained in the UEInformationResponse message (TS 36.331 [9])
	YES
	ignore


9.1.2.19
HANDOVER REPORT
This message is sent by the eNB1 to report a handover failure event or other critical mobility problem.

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	Handover Report Type
	M
	
	ENUMERATED (HO too early, HO to wrong cell, …, InterRAT ping-pong)
	
	YES
	ignore

	Handover Cause
	M
	
	Cause

9.2.6
	Indicates handover cause employed for handover from eNB2
	YES
	ignore

	Source cell ECGI
	M
	
	ECGI

9.2.14
	ECGI of source cell for handover procedure (in eNB2)
	YES
	ignore

	Failure cell ECGI
	M
	
	ECGI 

9.2.14
	ECGI of target  cell for handover procedure (in eNB1)
	YES
	ignore

	Re-establishment cell ECGI
	C-

ifHandoverReportType HoToWrongCell
	
	ECGI 

9.2.14
	ECGI of cell where UE attempted re-establishment
	YES
	ignore

	Target cell in UTRAN
	C-

ifHandoverReportType InterRATpingpong
	
	OCTET STRING
	Encoded according to UTRAN Cell ID in the Last Visited UTRAN Cell Information IE, as defined in in TS 25.413 [24]
	YES
	ignore

	Source cell C-RNTI
	O
	
	BIT STRING (SIZE (16))
	C-RNTI allocated at the source eNB (in eNB2) contained in the AS-config (TS 36.331 [9]).
	YES
	ignore

	Mobility Information
	O
	
	BIT STRING (SIZE (32))
	Information provided in the HANDOVER REQUEST message from eNB2.
	YES
	ignore

	UE RLF Report Container
	O
	
	OCTET STRING
	The UE RLF Report Container IE received in the RLF INDICATION message.
	YES
	ignore

	UE RLF Report Container for extended bands
	O
	
	OCTET STRING
	The UE RLF Report Container for extended bands IE received in the RLF INDICATION message.
	YES
	ignore


	Condition
	Explanation

	ifHandoverReportType HoToWrongCell
	This IE shall be present if the Handover Report Type IE is set to the value "HO to wrong cell"

	ifHandoverReportType InterRATpingpong
	This IE shall be present if the Handover Report Type IE is set to the value "InterRAT ping-pong"


<<< unchanged text omitted >>
9.3.4
PDU Definitions

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

--

-- PDU definitions for X2AP.

--

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

<<< unchanged text omitted >>

ReportCharacteristics,


MobilityParametersInformation,


MobilityParametersModificationRange,


ReceiveStatusOfULPDCPSDUsExtended,


COUNTValueExtended,


SubframeAssignment,


ExtendedULInterferenceOverloadInfo,


ExpectedUEBehaviour,

UE-RLF-Report-Container-for-extended-bands
<<< unchanged text omitted >>

id-ReceiveStatusOfULPDCPSDUsExtended,


id-ULCOUNTValueExtended,


id-DLCOUNTValueExtended,

id-IntendedULDLConfiguration,


id-ExtendedULInterferenceOverloadInfo,


id-RNL-Header,


id-x2APMessage,


id-UE-HistoryInformationFromTheUE,


id-ExpectedUEBehaviour,

id-UE-RLF-Report-Container-for-extended-bands,
<<< unchanged text omitted >>
-- **************************************************************

--

-- Handover Report

--

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

HandoverReport ::= SEQUENCE {


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


...

}

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


{ ID id-HandoverReportType


CRITICALITY ignore
TYPE HandoverReportType


PRESENCE mandatory}|


{ ID id-Cause





CRITICALITY ignore
TYPE Cause





PRESENCE mandatory}|


{ ID id-SourceCellECGI



CRITICALITY ignore
TYPE ECGI





PRESENCE mandatory}|


{ ID id-FailureCellECGI



CRITICALITY ignore
TYPE ECGI





PRESENCE mandatory}|


{ ID id-Re-establishmentCellECGI
CRITICALITY ignore
TYPE ECGI





PRESENCE conditional} -- The IE shall be present if the Handover Report Type IE is set to “HO to Wrong Cell” -- |


{ ID id-TargetCellInUTRAN


CRITICALITY ignore
TYPE TargetCellInUTRAN


PRESENCE conditional} -- The IE shall be present if the Handover Report Type IE is set to "InterRAT ping-pong" --|


{ ID id-SourceCellCRNTI



CRITICALITY ignore
TYPE CRNTI





PRESENCE optional}|


{ ID id-MobilityInformation


CRITICALITY ignore
TYPE MobilityInformation

PRESENCE optional}|


{ ID id-UE-RLF-Report-Container

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


{ ID id-UE-RLF-Report-Container-for-extended-bands
CRITICALITY ignore
TYPE UE-RLF-Report-Container-for-extended-bands
PRESENCE optional},


...

}

<<< unchanged text omitted >>
-- **************************************************************

--

-- 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-UE-RLF-Report-Container-for-extended-bands
CRITICALITY ignore
TYPE UE-RLF-Report-Container-for-extended-bands

PRESENCE optional},


...

}

<<< unchanged text omitted >>
9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

<<< unchanged text omitted >>
UE-RLF-Report-Container::= OCTET STRING

-- This IE is a transparent container and shall be encoded as the rlf-Report-r9 field contained in the UEInformationResponse message as defined in TS 36.331 [9]
UE-RLF-Report-Container-for-extended-bands::= OCTET STRING

-- This IE is a transparent container and shall be encoded as the rlf-Report-v9e0 field contained in the UEInformationResponse message as defined in TS 36.331 [9]
9.3.7
Constant definitions

<<< unchanged text omitted >>
-- **************************************************************

--

-- IEs

--

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

<<< unchanged text omitted >>
id-eARFCNExtension














ProtocolIE-ID ::= 94

id-UL-EARFCNExtension













ProtocolIE-ID ::= 95

id-DL-EARFCNExtension













ProtocolIE-ID ::= 96

id-AdditionalSpecialSubframe-Info










ProtocolIE-ID ::= 97 

id-Masked-IMEISV














ProtocolIE-ID ::= 98

id-IntendedULDLConfiguration











ProtocolIE-ID ::= 99

id-ExtendedULInterferenceOverloadInfo









ProtocolIE-ID ::= 100

id-RNL-Header















ProtocolIE-ID ::= 101

id-x2APMessage















ProtocolIE-ID ::= 102

id-ExpectedUEBehaviour













ProtocolIE-ID ::= 104
id-UE-HistoryInformationFromTheUE










ProtocolIE-ID ::= 105
id-UE-RLF-Report-Container-for-extended-bands







ProtocolIE-ID ::= 107
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