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First Change

-------------------------------------------------------------------------------------------------------------------------------------

8.1
Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs.

Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE

	Reset
	RESET REQUEST
	RESET RESPONSE
	

	X2 Setup 
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE

	Resource Status Reporting Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE

	RLF report
	RLF REPORT
	RLF ACKNOWLEDGE
	


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	Load Indication
	LOAD INFORMATION

	Handover Cancel
	HANDOVER CANCEL

	SN Status Transfer
	SN STATUS TRANSFER

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION


-------------------------------------------------------------------------------------------------------------------------------------

Next Change

-------------------------------------------------------------------------------------------------------------------------------------

8.3.x
RLF report

8.3.x.1
General
The purpose of the RLF report procedure is to detect Too Late or Too Early handovers by communication of related information between eNBs. 
The procedure uses non UE-associated signalling.
8.3.x.2
Successful Operation

[image: image1.emf] 
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Figure 8.3.8.2-1: RLF report, successful operation

The procedure is initiated when a UE re-establishes connection in the eNB1 after RLF occurred at the eNB2. Upon receipt of RLF REPORT message, eNB2 could diagnose Too Late/Too Early handover problem either at eNB1 or eNB2.
If eNB2  had sent UE CONTEXT RELEASE message to eNB1 for the same UE w.r.t completion of an incoming handover  within a configured time (Tstore_ue_context),   Too Early Handover Indication shall be included in the RLF ACKNOWLEDGE message, otherwise absent.

If UE Context Acquisition Indication is received by eNB2,  eNB2 shall include the concerned context in RLF ACKNOWLEDGE message if available locally.

8.3.x.3
Unsuccessful Operation

Not applicable.

8.3.x.4
Abnormal Conditions

Not applicable.
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9.1.2.x
RLF REPORT

This message is sent by an eNB to neighbouring eNBs to communicate RLF related information. 

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

	RLF information
	
	1
	
	
	
	

	>Failure Cell PCI
	M
	   
	INTEGER
(0..503)
	PCI of the cell where RLF occurred
	YES
	Ignore

	>Re-establishment Cell ID
	 M
	
	ECGI

9.2.14
	ECGI of the cell where connection would be 
re-established
	YES
	ignore

	>C-RNTI
	M
	
	BIT STRING (16)
See [9] 6.3.6
	C-RNTI of UE in the cell where RLF occurred
	YES
	ignore

	UE Context Acquisition Indication
	O
	     
	boolean
	Request Indication for acquisition of the concerned UE context
	–
	–


9.1.2.y
RLF ACKNOWLEDGE

This message is sent as response of RLF REPORT, and can be used to transfer handover problem indication. 

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Too Early Handover Indication
	O
	
	boolean
	Indication for Too Early handover
	-
	-

	UE Context Information
	O
	1
	
	
	-
	-

	> MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME
	-
	–

	> UE Security Capabilities
	M
	
	9.2.29
	
	–
	–

	>AS Security Information
	M
	
	9.2.30
	
	–
	–

	> UE Aggregate Maximum Bit Rate
	M
	
	9.2.12
	
	–
	–

	> Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.25
	
	–
	–

	>E-RABs To Be Setup List
	
	
	
	
	–
	–

	>>E-RABs To Be Setup Item
	
	1 to <maxnoof Bearers>
	
	
	EACH
	ignore

	>>> E-RAB ID
	M
	
	9.2.23
	
	–
	–

	>>> E-RAB Level QoS Parameters
	M
	
	9.2.9
	Inlcudes necessary QoS parameters 
	–
	–

	>>> DL Forwarding 
	O
	
	9.2.5
	
	–
	–

	>>> UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint 9.2.1
	SGW endpoint of the S1 transport bearer. For delivery of UL PDUs
	–
	–

	> RRC Context
	M
	
	OCTET STRING
	 Includes the RRC Handover Preparation Information message as defined in subclause 10.2.2 of [9]. 
	–
	–

	>Handover Restriction List
	O
	
	9.2.3
	
	–
	–

	>Location Reporting Information  
	O
	
	9.2.21
	Includes the necessary parameters for location reporting
	–
	–


-------------------------------------------------------------------------------------------------------------------------------------
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9.2.13
Message Type

The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Procedure Code
	M
	
	INTEGER (0..255)
	"0" = Handover Preparation

"1" = Handover Cancel

"2" = Load Indication

"3" = Error Indication

"4" = SN Status Transfer

"5" = UE Context Release

"6" = X2 Setup

"7" = Reset

"8" = eNB Configuration Update

"9" = Resource Status Reporting Initiation

"10" = Resource Status Reporting

“11”  = Private Message
“xx” = RLF Report

	Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, 

…)
	


-------------------------------------------------------------------------------------------------------------------------------------
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9.3.3
Elementary Procedure Definitions

…

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Criticality,


ProcedureCode

FROM X2AP-CommonDataTypes


ENBConfigurationUpdate,


ENBConfigurationUpdateAcknowledge,


ENBConfigurationUpdateFailure,


ErrorIndication,


HandoverCancel,


HandoverPreparationFailure,



HandoverRequest,


HandoverRequestAcknowledge,


LoadInformation,


PrivateMessage,


ResetRequest,


ResetResponse,


ResourceStatusFailure,


ResourceStatusRequest,


ResourceStatusResponse,


ResourceStatusUpdate,

RlfReport,

RlfAcknowledge,

SNStatusTransfer,


UEContextRelease,


X2SetupFailure,
X2SetupRequest,


X2SetupResponse

FROM X2AP-PDU-Contents


id-eNBConfigurationUpdate,


id-errorIndication,


id-handoverCancel,


id-handoverPreparation,


id-loadIndication,


id-privateMessage,


id-reset,


id-resourceStatusReporting,


id-resourceStatusReportingInitiation,

id-rlfReport,

id-snStatusTransfer,


id-uEContextRelease,


id-x2Setup

FROM X2AP-Constants;

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

--

-- Interface Elementary Procedure List

--

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

X2AP-ELEMENTARY-PROCEDURES X2AP-ELEMENTARY-PROCEDURE ::= {


X2AP-ELEMENTARY-PROCEDURES-CLASS-1


|


X2AP-ELEMENTARY-PROCEDURES-CLASS-2


,


...

}

X2AP-ELEMENTARY-PROCEDURES-CLASS-1 X2AP-ELEMENTARY-PROCEDURE ::= {


handoverPreparation









|


reset












|


x2Setup












|


resourceStatusReportingInitiation





|

eNBConfigurationUpdate








|

rlfReport

...
}

rlfReport
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

RlfReport


SUCCESSFUL OUTCOME

RlfAcknowledge

PROCEDURE CODE


id-rlfReport

CRITICALITY



ignore
}

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


AS-SecurityInformation,



Cause,


COUNTvalue,


CriticalityDiagnostics,

DL-Forwarding,


ECGI,


E-RAB-ID,


E-RAB-Level-QoS-Parameters,


E-RAB-List,


EUTRANTraceID,


GlobalENB-ID,


GTPtunnelEndpoint,

GUGroupIDList,


GUMMEI,


HandoverRestrictionList,


LocationReportingInformation,


Neighbour-Information,

PDCP-SN,


PLMN-Identity,


ReceiveStatusofULPDCPSDUs,


Registration-Request,


RelativeNarrowbandTxPower,


RadioResourceStatus,

RRC-Context,

ServedCell-Information,


ServedCells,

SRVCCOperationPossible,


SubscriberProfileIDforRFP,


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
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-Cause,


id-CellInformation,


id-CellInformation-Item,


id-CellMeasurementResult,


id-CellMeasurementResult-Item,


id-CellToReport,


id-CellToReport-Item,


id-CriticalityDiagnostics,


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-New-eNB-UE-X2AP-ID,


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


id-Registration-Request,


id-ReportingPeriodicity,

id-RlfInformation,

id-ServedCells,


id-ServedCellsToAdd,


id-ServedCellsToModify,


id-ServedCellsToDelete,


id-SRVCCOperationPossible,

id-TargetCell-ID,


id-TargeteNBtoSource-eNBTransparentContainer,


id-TimeToWait,


id-TraceActivation,

id-TooEarlyHOIndication,


id-UeContextAcquisitionIndication,

id-UE-ContextInformation,


id-UE-HistoryInformation,


id-UE-X2AP-ID,


id-Measurement-ID,


id-ReportCharacteristics,


id-ENB1-Measurement-ID,


id-ENB2-Measurement-ID,

maxCellineNB,



maxnoofBearers,


maxnoofPDCP-SN
FROM X2AP-Constants;

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

--

-- RLF Report

--

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

RlfReport ::= SEQUENCE {


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


...

}

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


{ ID id-RlfInformation

CRITICALITY ignore

TYPE
RlfInformation
PRESENCE mandatory} |


{ ID id-UeContextAcquisitionIndication

CRITICALITY ignore

TYPE
SONIndication

PRESENCE optional}, 

...

}

RlfInformation ::= SEQUENCE {


failureCellPci



PCI,


re-establishmentCellId

ECGI,


cRnti





C-RNTI,

iE-Extensions



ProtocolExtensionContainer { {RlfInformation-ExtIEs} } OPTIONAL,

...
}
C-RNTI ::= BIT STRING(size(16))
RlfInformation-ExtIEs  X2AP-PROTOCOL-EXTENSION ::= {


...
}
SONIndication ::= boolean
-- **************************************************************

--

-- RLF Acknowledge

--

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

RlfAcknowledge ::= SEQUENCE {


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


...

}
RlfAcknowledge-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-UE-ContextInformation

CRITICALITY ignore

TYPE
UE-ContextInformation
PRESENCE optional } |


{ ID id-TooEarlyHOIndication

CRITICALITY ignore

TYPE
SONIndication

PRESENCE optional }, 

...

}

9.3.7
Constant definitions
-- **************************************************************

--

-- Constant definitions

--

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

X2AP-Constants {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-Constants (4) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS


ProcedureCode,


ProtocolIE-ID

FROM X2AP-CommonDataTypes;
-- **************************************************************

--

-- Elementary Procedures

--

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

id-handoverPreparation










ProcedureCode ::= 0

id-handoverCancel











ProcedureCode ::= 1

id-loadIndication











ProcedureCode ::= 2

id-errorIndication











ProcedureCode ::= 3

id-snStatusTransfer











ProcedureCode ::= 4

id-uEContextRelease











ProcedureCode ::= 5

id-x2Setup













ProcedureCode ::= 6

id-reset













ProcedureCode ::= 7

id-eNBConfigurationUpdate









ProcedureCode ::= 8

id-resourceStatusReportingInitiation






ProcedureCode ::= 9

id-resourceStatusReporting









ProcedureCode ::= 10

id-privateMessage











ProcedureCode ::= 11
id-rlfReport












ProcedureCode ::= xx
-- **************************************************************

--

-- IEs

--

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

id-E-RABs-Admitted-Item













ProtocolIE-ID ::= 0

id-E-RABs-Admitted-List













ProtocolIE-ID ::= 1

id-E-RAB-Item















ProtocolIE-ID ::= 2

id-E-RABs-NotAdmitted-List












ProtocolIE-ID ::= 3

id-E-RABs-ToBeSetup-Item












ProtocolIE-ID ::= 4

id-Cause
















ProtocolIE-ID ::= 5

id-CellInformation














ProtocolIE-ID ::= 6

id-CellInformation-Item













ProtocolIE-ID ::= 7

id-New-eNB-UE-X2AP-ID













ProtocolIE-ID ::= 9

id-Old-eNB-UE-X2AP-ID













ProtocolIE-ID ::= 10

id-TargetCell-ID














ProtocolIE-ID ::= 11

id-TargeteNBtoSource-eNBTransparentContainer







ProtocolIE-ID ::= 12

id-TraceActivation














ProtocolIE-ID ::= 13

id-UE-ContextInformation












ProtocolIE-ID ::= 14

id-UE-HistoryInformation












ProtocolIE-ID ::= 15

id-UE-X2AP-ID















ProtocolIE-ID ::= 16

id-CriticalityDiagnostics












ProtocolIE-ID ::= 17

id-E-RABs-SubjectToStatusTransfer-List









ProtocolIE-ID ::= 18

id-E-RABs-SubjectToStatusTransfer-Item









ProtocolIE-ID ::= 19

id-ServedCells















ProtocolIE-ID ::= 20

id-GlobalENB-ID















ProtocolIE-ID ::= 21

id-TimeToWait















ProtocolIE-ID ::= 22

id-GUMMEI-ID















ProtocolIE-ID ::= 23

id-GUGroupIDList














ProtocolIE-ID ::= 24

id-ServedCellsToAdd














ProtocolIE-ID ::= 25

id-ServedCellsToModify













ProtocolIE-ID ::= 26

id-ServedCellsToDelete













ProtocolIE-ID ::= 27
id-Registration-Request













ProtocolIE-ID ::= 28

id-CellToReport















ProtocolIE-ID ::= 29

id-ReportingPeriodicity













ProtocolIE-ID ::= 30

id-CellToReport-Item













ProtocolIE-ID ::= 31

id-CellMeasurementResult












ProtocolIE-ID ::= 32

id-CellMeasurementResult-Item











ProtocolIE-ID ::= 33

id-GUGroupIDToAddList













ProtocolIE-ID ::= 34
id-GUGroupIDToDeleteList












ProtocolIE-ID ::= 35

id-SRVCCOperationPossible












ProtocolIE-ID ::= 36

id-Measurement-ID














ProtocolIE-ID ::= 37

id-ReportCharacteristics












ProtocolIE-ID ::= 38

id-ENB1-Measurement-ID













ProtocolIE-ID ::= 39

id-ENB2-Measurement-ID













ProtocolIE-ID ::= 40

id-Number-of-Antennaports












ProtocolIE-ID ::= 41

id-RlfInformation














ProtocolIE-ID ::= xx1
id-TooEarlyHOIndication













ProtocolIE-ID ::= xx2
id-UeContextAcquisitionIndication










ProtocolIE-ID ::= xx3
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