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7
Functions of X2AP

The X2AP protocol provides the following functions:

-
Mobility Management. This function allows the eNB to move the responsibility of a certain UE to another eNB. Forwarding of user plane data is a part of the mobility management.

-
Load Management. This function is used by eNBs to indicate overload and traffic load to each other. 
-
Measurements Reporting. This function allows the eNB to request the neighbouring eNB to initiate/terminate the report of measurement result. The function also allows the Node B to report the result of the measurement
-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.
8
X2AP procedures

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


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

	Release Resource
	RELEASE RESOURCE

	Measurement Reporting Registration
	MEASUREMENT REPORTING REGISTRATION

	Measurement Report
	MEASUREMENT REPORT

	Error Indication
	ERROR INDICATION


#Partially Omitted
8.3.x1

Measurement Reporting Registration
8.3.x1.1
General

The purpose of the Measurement Reporting Registration procedure is to request the initiation and termination of reporting of measurement to the neighbouring eNBs. 

8.3.x1.2
Successful Operation


[image: image1.emf] 
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Figure 8.3.x1-1: Measurement Reporting Registration
An eNB initiates the procedure by sending MEASUREMENT REPORTING REGISTRATION message to the neighbouring eNBs. 
Upon receipt of this message, the eNB shall initiate the reporting the result of measurement indicated by Measurement Type IE(i.e. initiate Measurement Reporting procedure in 8.3.x2) in case the Registration Request IE set to “initiation” and the eNB shall terminate the reporting in case the Registration Request IE set to “termination”
8.3.x1.3
Unsuccessful Operation

Void.
8.3.x1.4
Abnormal Conditions

Void.

8.3.x2

Measurement Reporting

8.3.x2.1
General

The purpose of the Measurement Reporting  procedure is to report measurement result to neighbouring eNBs.
8.3.x2.2
Successful Operation


[image: image2.emf] 
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Figure 8.3.1.2-1: Load Indication 
An eNB initiates the procedure by sending MEASUREMENT REPORT message to the neighbouring eNBs. 
8.3.x2.3
Unsuccessful Operation

Void.
8.3.x2.4
Abnormal Conditions

Void.

#Partially Omitted
9.1.2.x
MEASUREMENT REPORTING REGISTRATION
Direction: eNB ( eNB.

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

	Message Type
	M
	
	9.2.15
	
	YES
	Reject

	Measurement Registration Information
	
	1 to maxCellineNB
	
	
	EACH
	Reject

	>Cell ID
	M
	
	9.2.16
	
	-
	

	>Measurement Type
	M
	
	9.2.x1
	
	-
	

	>Registration Request
	M
	
	ENUMERATED(Initiation, Termination)
	
	-
	


9.1.2.x1
Measurement Report
Direction: eNB ( eNB.

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

	Message Type
	M
	
	9.2.15
	
	YES
	Ignore

	Measurement Report Information
	
	1 to maxCellineNB
	
	
	EACH
	Ignore

	>Cell ID
	M
	
	9.2.16
	
	-
	

	>Measurement Type
	M
	
	9.2.x1
	
	-
	

	>Measurement Value Information
	M
	
	9.2.x2
	
	-
	


#Partially Omitted
9.2.x1

Measurement Type
Defines the type of measurement which the reporting shall be initiated or terminated. See [x]  
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Measurement Type
	M
	
	ENUMERATED(

Load Balancing,…)
	


9.2.x2

Measurement Value Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	CHOICE  Measurement Value
	M
	
	
	

	 >Load Balancing
	
	
	
	

	>>Load Balancing Value Information
	M
	
	9.2.x3
	


9.2.x3

Load Balancing Value Information
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	DL PRB Usage per QCI
	
	1 to maxQCI
	
	

	 >QCI
	M
	
	FFS
	

	 >DL PRB Usage
	M
	
	INTEGER (0..100)
	Unit: Percentage

	UL PRB Usage per QCI
	
	1 to maxQCI
	
	

	 >QCI
	M
	
	FFS
	

	 >DL PRB Usage
	M
	
	INTEGER (0..100)
	Unit: Percentage

	DL PRB Usage for SRBs
	M
	
	INTEGER (0..100)
	Unit: Percentage

	UL PRB Usage for SRBs
	M
	
	INTEGER (0..100)
	Unit: Percentage

	DL PRB Usage for Common Control Channels
	M
	
	INTEGER (0..100)
	Unit: Percentage

	UL PRB Usage for Common Control Channels
	M
	
	INTEGER (0..100)
	Unit: Percentage


9.2.x4


eNB Capability Information

Defines parameters related to trace activation. 

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

	ICIC Reporting Capability
	M
	
	ENUMERATED(

ICIC Reporting  Capable, ICIC Reporting  Not Capable)
	

	Load Balancing Reporting Capability
	M
	
	ENUMERATED(

Load Balancing Reporting  Capable, Load Balancing Reporting  Not Capable)
	


#Partially Omitted
9.3.3
Elementary Procedure Definitions

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

--

-- Elementary Procedure definitions

--

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

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-PDU-Descriptions (0) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


Criticality,


ProcedureCode

FROM X2AP-CommonDataTypes


ErrorIndication,


HandoverRequest,


HandoverRequestAcknowledge,


HandoverPreparationFailure,


SNStatusTransfer,


ReleaseResource,


HandoverCancel,


LoadInformation,


ResetRequest,


ResetResponse,


X2SetupRequest,


X2SetupResponse,


X2SetupFailure
FROM X2AP-PDU-Contents


id-errorIndication,


id-handoverPreparation,


id-snStatusTransfer,


id-releaseResource,


id-handoverCancel,


id-loadIndication,


id-reset,


id-x2Setup

FROM X2AP-Constants;

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

--

-- Interface Elementary Procedure Class

--

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

X2AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome



OPTIONAL,


&UnsuccessfulOutcome



OPTIONAL,


&procedureCode


ProcedureCode 
UNIQUE,


&criticality


Criticality 
DEFAULT ignore

}

WITH SYNTAX {


INITIATING MESSAGE

&InitiatingMessage


[SUCCESSFUL OUTCOME

&SuccessfulOutcome]


[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]


PROCEDURE CODE


&procedureCode


[CRITICALITY


&criticality]

}

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

--

-- Interface PDU Definition

--

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

X2AP-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome,


...

}

InitiatingMessage ::= SEQUENCE {


procedureCode
X2AP-ELEMENTARY-PROCEDURE.&procedureCode

({X2AP-ELEMENTARY-PROCEDURES}),


criticality
X2AP-ELEMENTARY-PROCEDURE.&criticality

({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

X2AP-ELEMENTARY-PROCEDURE.&InitiatingMessage
({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

SuccessfulOutcome ::= SEQUENCE {


procedureCode
X2AP-ELEMENTARY-PROCEDURE.&procedureCode

({X2AP-ELEMENTARY-PROCEDURES}),


criticality
X2AP-ELEMENTARY-PROCEDURE.&criticality

({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

X2AP-ELEMENTARY-PROCEDURE.&SuccessfulOutcome
({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

UnsuccessfulOutcome ::= SEQUENCE {


procedureCode
X2AP-ELEMENTARY-PROCEDURE.&procedureCode

({X2AP-ELEMENTARY-PROCEDURES}),


criticality
X2AP-ELEMENTARY-PROCEDURE.&criticality

({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value

X2AP-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome
({X2AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

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

--

-- 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












,

...
}

X2AP-ELEMENTARY-PROCEDURES-CLASS-2 X2AP-ELEMENTARY-PROCEDURE ::= {


snStatusTransfer





|


releaseResource






|


handoverCancel






|


errorIndication






|


loadIndication






,


...
}

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

--

-- Interface Elementary Procedures

--

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

handoverPreparation X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

HandoverRequest


SUCCESSFUL OUTCOME

HandoverRequestAcknowledge


UNSUCCESSFUL OUTCOME
HandoverPreparationFailure


PROCEDURE CODE


id-handoverPreparation


CRITICALITY



reject

}

snStatusTransfer X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

SNStatusTransfer

PROCEDURE CODE


id-snStatusTransfer


CRITICALITY



ignore
}

releaseResource X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ReleaseResource

PROCEDURE CODE


id-releaseResource

CRITICALITY



ignore

}

handoverCancel X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

HandoverCancel

PROCEDURE CODE


id-handoverCancel


CRITICALITY



ignore

}

errorIndication X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ErrorIndication

PROCEDURE CODE


id-errorIndication


CRITICALITY



ignore

}

reset
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ResetRequest


SUCCESSFUL OUTCOME

ResetResponse

PROCEDURE CODE


id-reset


CRITICALITY



reject

}

x2Setup
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

X2SetupRequest


SUCCESSFUL OUTCOME

X2SetupResponse


UNSUCCESSFUL OUTCOME

X2SetupFailure


PROCEDURE CODE


id-x2Setup


CRITICALITY



reject

}

loadIndication X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

LoadInformation

PROCEDURE CODE


id-loadIndication


CRITICALITY



ignore

}

measurementReportingRegistration X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementReportingRegistration

PROCEDURE CODE


id-measurementReportingRegistration

CRITICALITY



reject
}

measurementReport X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

MeasurementReport

PROCEDURE CODE


id-measurementReport


CRITICALITY



ignore

}

END
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


AggregateMaximumBitRate,

Bearer-ID,

Cause,


CGI,


COUNTvalue,


CriticalityDiagnostics,

DL-Forwarding,


ENB-Global-ID,


GUMMEI,


HandoverRestrictionList,


InterferenceOverloadIndication,


PDCP-SN,


PLMN-Identity,


UE-S1AP-ID,


RB-type,


ReceiveStatusofULPDCPSDUs,


RRC-Context,


SAE-BearerLevel-QoS-Parameters,

ServedCells,


TimeToWait,


TraceActivation,


TargeteNBtoSource-eNBTransparentContainer,


TraceDepth,


TraceReference,


TransportLayerAddress,


UE-HistoryInformation,

GTPtunnelEndpoint,

UE-X2AP-ID

FROM X2AP-IEs

PrivateIE-Container{},

ProtocolExtensionContainer{},


ProtocolIE-ContainerList{},


ProtocolIE-ContainerPair{},


ProtocolIE-ContainerPairList{},


ProtocolIE-Container{},


ProtocolIE-Single-Container{},


X2AP-PRIVATE-IES,


X2AP-PROTOCOL-EXTENSION,


X2AP-PROTOCOL-IES,


X2AP-PROTOCOL-IES-PAIR

FROM X2AP-Containers


id-Bearers-Admitted-Item,

id-Bearers-Admitted-List,


id-Bearers-NotAdmitted-Item,


id-Bearers-NotAdmitted-List,


id-Bearers-SubjectToStatusTransfer-List,


id-Bearers-SubjectToStatusTransfer-Item,

id-Cause,


id-CellInformation,


id-CellInformation-Item,


id-CriticalityDiagnostics,


id-ENB-Global-ID,


id-GUMMEI-ID,

id-UE-ContextInformation,


id-Bearers-ToBeSetup-Item,


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


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


id-ServedCells,


id-TargetCell-ID,


id-TargeteNBtoSource-eNBTransparentContainer,


id-TimeToWait,


id-TraceActivation,


id-UE-HistoryInformation,

id-UE-X2AP-ID,

id-MeasurementRegistrationInformation,

id-MeasurementRegistrationCellInformation-Item,

id-MeasurementReportInformation,

id-MeasurementReportCellInformation-Item,

maxnoofBearers,


maxnoofPDCP-SN,

maxCellineNB
FROM X2AP-Constants;

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

--

-- HANDOVER REQUEST
--

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

HandoverRequest ::= SEQUENCE {

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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID



CRITICALITY reject
TYPE UE-X2AP-ID 



PRESENCE mandatory } |

{ ID id-Cause






CRITICALITY ignore
TYPE Cause 





PRESENCE mandatory } |

{ ID id-TargetCell-ID




CRITICALITY reject
TYPE CGI 





PRESENCE mandatory } |

{ ID id-GUMMEI-ID





CRITICALITY reject
TYPE GUMMEI  




PRESENCE mandatory } |


{ ID id-UE-ContextInformation


CRITICALITY reject
TYPE UE-ContextInformation 

PRESENCE mandatory } |


{ ID id-UE-HistoryInformation


CRITICALITY ignore
TYPE UE-HistoryInformation 

PRESENCE optional } |


{ ID id-TraceActivation




CRITICALITY ignore
TYPE TraceActivation 


PRESENCE optional } ,

...

}

UE-ContextInformation ::= SEQUENCE {


mME-UE-S1AP-ID





UE-S1AP-ID,

aggregateMaximumBitRate



AggregateMaximumBitRate,


bearers-ToBeSetup-List



Bearers-ToBeSetup-List,


rRC-Context






RRC-Context, 

servingPLMN






PLMN-Identity



OPTIONAL,


handoverRestrictionList



HandoverRestrictionList

OPTIONAL,

iE-Extensions





ProtocolExtensionContainer { {UE-ContextInformation-ExtIEs} } OPTIONAL,


...

}

UE-ContextInformation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

Bearers-ToBeSetup-List ::= SEQUENCE (SIZE(0..maxnoofBearers)) OF ProtocolIE-Single-Container { {Bearers-ToBeSetup-ItemIEs} }

Bearers-ToBeSetup-ItemIEs 
X2AP-PROTOCOL-IES ::= {


{ ID id-Bearers-ToBeSetup-Item
 CRITICALITY ignore 
TYPE Bearers-ToBeSetup-Item 
PRESENCE mandatory },


...

}

Bearers-ToBeSetup-Item ::= SEQUENCE {


sAE-Bearer-ID




Bearer-ID,


sAE-BearerLevel-QoS-Parameters

SAE-BearerLevel-QoS-Parameters,

dL-Forwarding




DL-Forwarding,

uL-GTPtunnelEndpoint


GTPtunnelEndpoint,


rB-type 





RB-type,


iE-Extensions




ProtocolExtensionContainer { {Bearers-ToBeSetup-ItemExtIEs} } OPTIONAL,


...

}
Bearers-ToBeSetup-ItemExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- HANDOVER REQUEST ACKNOWLEDGE
--

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

HandoverRequestAcknowledge ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID






CRITICALITY reject
TYPE UE-X2AP-ID






PRESENCE mandatory} |

{ ID id-New-eNB-UE-X2AP-ID






CRITICALITY reject
TYPE UE-X2AP-ID






PRESENCE mandatory} |

{ ID id-Bearers-Admitted-List





CRITICALITY ignore
TYPE Bearers-Admitted-List


PRESENCE optional
} |


{ ID id-Bearers-NotAdmitted-List




CRITICALITY ignore
TYPE Bearers-NotAdmitted-List

PRESENCE optional
} |


{ ID id-TargeteNBtoSource-eNBTransparentContainer
CRITICALITY ignore
TYPE TargeteNBtoSource-eNBTransparentContainer


PRESENCE mandatory },


...

}

Bearers-Admitted-List 

::= SEQUENCE (SIZE (1..maxnoofBearers)) OF ProtocolIE-Single-Container { {Bearers-Admitted-ItemIEs} }

Bearers-Admitted-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-Bearers-Admitted-Item
CRITICALITY ignore
TYPE Bearers-Admitted-Item 
PRESENCE mandatory
}
}

Bearers-Admitted-Item ::= SEQUENCE {


bearer-ID





Bearer-ID,

uL-GTP-TunnelEndpoint


GTPtunnelEndpoint
OPTIONAL,

dL-GTP-TunnelEndpoint


GTPtunnelEndpoint
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {Bearers-Admitted-Item-ExtIEs} } OPTIONAL,


...

}

Bearers-Admitted-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

Bearers-NotAdmitted-List 

::= SEQUENCE (SIZE (1..maxnoofBearers)) OF ProtocolIE-Single-Container { {Bearers-NotAdmitted-ItemIEs} }

Bearers-NotAdmitted-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-Bearers-NotAdmitted-Item
CRITICALITY ignore
TYPE Bearers-NotAdmitted-Item 
PRESENCE mandatory
}
}

Bearers-NotAdmitted-Item ::= SEQUENCE {


bearer-ID





Bearer-ID,


cause






Cause,


iE-Extensions




ProtocolExtensionContainer { {Bearers-NotAdmitted-Item-ExtIEs} } OPTIONAL,


...

}

Bearers-NotAdmitted-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- **************************************************************

--

-- HANDOVER PREPARATION FAILURE
--

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

HandoverPreparationFailure ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID


CRITICALITY reject
TYPE UE-X2AP-ID



PRESENCE mandatory} |

{ ID id-Cause





CRITICALITY ignore
TYPE Cause




PRESENCE mandatory} ,


...

}
-- **************************************************************

--

-- SN Status Transfer
--

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

SNStatusTransfer ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID





CRITICALITY reject
TYPE UE-X2AP-ID










PRESENCE mandatory} |

{ ID id-New-eNB-UE-X2AP-ID





CRITICALITY reject
TYPE UE-X2AP-ID










PRESENCE mandatory} |

{ ID id-Bearers-SubjectToStatusTransfer-List
CRITICALITY ignore
TYPE Bearers-SubjectToStatusTransfer-List

PRESENCE mandatory} ,

...

}
Bearers-SubjectToStatusTransfer-List
::= SEQUENCE (SIZE (1..maxnoofBearers)) OF ProtocolIE-Single-Container { { Bearers-SubjectToStatusTransfer-ItemIEs} }

Bearers-SubjectToStatusTransfer-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-Bearers-SubjectToStatusTransfer-Item
CRITICALITY ignore
TYPE Bearers-SubjectToStatusTransfer-Item 
PRESENCE mandatory
}
}

Bearers-SubjectToStatusTransfer-Item ::= SEQUENCE {


bearer-ID







Bearer-ID,


receiveStatusofULPDCPSDUs



ReceiveStatusofULPDCPSDUs


OPTIONAL,

uL-COUNTvalue




COUNTvalue,

dL-COUNTvalue




COUNTvalue,

iE-Extensions






ProtocolExtensionContainer { {Bearers-SubjectToStatusTransfer-ItemExtIEs} } OPTIONAL,

...

}

Bearers-SubjectToStatusTransfer-ItemExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- Release Resource
--

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

ReleaseResource ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID


CRITICALITY reject
TYPE UE-X2AP-ID



PRESENCE mandatory} |

{ ID id-New-eNB-UE-X2AP-ID


CRITICALITY reject
TYPE UE-X2AP-ID



PRESENCE mandatory} ,

...

}
-- **************************************************************

--

-- HANDOVER CANCEL
--

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

HandoverCancel ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID


CRITICALITY reject
TYPE UE-X2AP-ID



PRESENCE mandatory} |

{ ID id-New-eNB-UE-X2AP-ID


CRITICALITY reject
TYPE UE-X2AP-ID



PRESENCE mandatory} |

{ ID id-Cause





CRITICALITY ignore
TYPE Cause




PRESENCE mandatory} ,


...

}
-- **************************************************************

--

-- ERROR INDICATION
--

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

ErrorIndication ::= SEQUENCE {


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


...

}

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


{ ID id-Old-eNB-UE-X2AP-ID


CRITICALITY ignore
TYPE UE-X2AP-ID




PRESENCE optional} |

{ ID id-New-eNB-UE-X2AP-ID


CRITICALITY ignore
TYPE UE-X2AP-ID




PRESENCE optional} |

{ ID id-Cause





CRITICALITY ignore
TYPE Cause





PRESENCE optional} |

{ ID id-CriticalityDiagnostics

CRITICALITY ignore
TYPE CriticalityDiagnostics

PRESENCE optional} ,


...

}
-- **************************************************************

--

-- Reset Request

--

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

ResetRequest ::= SEQUENCE {


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


...

}

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


...

}
-- **************************************************************

--

-- Reset Response

--

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

ResetResponse ::= SEQUENCE {


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


...

}

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


...

}

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

--

-- X2 SETUP REQUEST

--

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

X2SetupRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2SetupRequest-IEs}},


...

}

X2SetupRequest-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-ENB-Global-ID



CRITICALITY reject
TYPE ENB-Global-ID



PRESENCE mandatory} |


{ ID id-ServedCells


CRITICALITY reject
TYPE ServedCells

PRESENCE mandatory} ,

...

}

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

--

-- X2 SETUP RESPONSE

--

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

X2SetupResponse ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2SetupResponse-IEs}},


...

}

X2SetupResponse-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-ENB-Global-ID



CRITICALITY reject
TYPE ENB-Global-ID



PRESENCE mandatory} |


{ ID id-ServedCells


CRITICALITY reject
TYPE ServedCells

PRESENCE mandatory} ,

...

}

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

--

-- X2 SETUP FAILURE

--

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

X2SetupFailure ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2SetupFailure-IEs}},


...

}

X2SetupFailure-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-Cause



CRITICALITY ignore
TYPE Cause


PRESENCE mandatory} |


{ ID id-TimeToWait


CRITICALITY ignore
TYPE TimeToWait

PRESENCE optional} ,

...

}

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

--

-- LOAD INFORMATION
--

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

LoadInformation ::= SEQUENCE {


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


...

}

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


{ ID id-CellInformation



CRITICALITY ignore
TYPE CellInformation-List

PRESENCE mandatory} ,


...

}

CellInformation-List 

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {CellInformation-ItemIEs} }

CellInformation-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-CellInformation-Item
CRITICALITY ignore
TYPE CellInformation-Item 
PRESENCE mandatory
}
}

CellInformation-Item ::= SEQUENCE {


global-Cell-ID






CGI,


interferenceOverloadIndication


InterferenceOverloadIndication

OPTIONAL,


iE-Extensions






ProtocolExtensionContainer { {CellInformation-Item-ExtIEs} } OPTIONAL,


...

}

CellInformation-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- **************************************************************

--

-- MEASUREMENT REPORTING REGISTRATION
--

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

MeasurementReportingRegistration ::= SEQUENCE {


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


...

}

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


{ ID id-MeasurementRegistrationInformation



CRITICALITY reject
TYPE MeasurementRegistrationInformation-List

PRESENCE mandatory} ,


...

}

MeasurementRegistrationInformation-List 

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {MeasurementRegistrationInformation-ItemIEs} }

MeasurementRegistrationInformation-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-MeasurementRegistrationCellInformation-Item
CRITICALITY ignore
TYPE MeasurementRegistrationCellInformation-Item 
PRESENCE mandatory
}
}

MeasurementRegistrationCellInformation-Item ::= SEQUENCE {


global-Cell-ID






CGI,


measurement-Type





Measurement-Type, 

registration-Request




Registration-Request,

iE-Extensions






ProtocolExtensionContainer { { MeasurementRegistrationCellInformation-Item-ExtIEs} } OPTIONAL,


...

}

MeasurementRegistrationCellInformation-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- **************************************************************

--

-- MEASUREMENT REPORT
--

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

MeasurementReport ::= SEQUENCE {


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


...

}

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


{ ID id-MeasurementReportInformation



CRITICALITY reject
TYPE MeasurementReportInformation-List

PRESENCE mandatory} ,


...

}

MeasurementReportInformation-List 

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ProtocolIE-Single-Container { {MeasurementReportInformation-ItemIEs} }

MeasurementReportInformation-ItemIEs X2AP-PROTOCOL-IES ::= {


{ ID id-MeasurementReportCellInformation-Item
CRITICALITY ignore
TYPE MeasurementReportCellInformation-Item 
PRESENCE mandatory
}
}

MeasurementReportCellInformation-Item ::= SEQUENCE {


global-Cell-ID






CGI,


measurement-Type





Measurement-Type, 

measurement-Value-Information


Measurement-Value-Information,

iE-Extensions






ProtocolExtensionContainer { { MeasurementReportCellInformation-Item-ExtIEs} } OPTIONAL,


...

}

MeasurementReportCellInformation-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- **************************************************************

--

-- PRIVATE MESSAGE

--

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

PrivateMessage ::= SEQUENCE {


privateIEs

PrivateIE-Container  {{PrivateMessage-IEs}},


...

}
PrivateMessage-IEs X2AP-PRIVATE-IES ::= {


...

}

END
9.3.5
Information Element definitions

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

--

-- Information Element Definitions

--

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

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-IEs (2) }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

id-InterfacesToTrace-Item,

id-DL-PRB-Usage-QCI-Information,

id-UL-PRB-Usage-QCI-Information,

maxInterfaces,


maxNrOfErrors,

maxnoofCells,


maxnoofEPLMNs,


maxnoofEPLMNsPlusOne,


maxnoofForbLACs,


maxnoofForbTAIs,


maxCellineNB,


maxnoofBPLMNs,

maxQCI
FROM X2AP-Constants


Criticality,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM X2AP-CommonDataTypes


ProtocolIE-Single-Container{},

ProtocolExtensionContainer{},


X2AP-PROTOCOL-IES,

X2AP-PROTOCOL-EXTENSION

FROM X2AP-Containers;

-- A

AggregateMaximumBitRate ::= SEQUENCE {


aggregateMaximumBitRateDownlink

SAE-Bearer-BitRate,


aggregateMaximumBitRateUplink

SAE-Bearer-BitRate,


...

}
AllocationAndRetentionPriority ::= OCTET STRING

-- B
Bearer-ID ::= BIT STRING (SIZE (8))  -- To be checked, FFS

BroadcastPLMNs-Item ::= SEQUENCE (SIZE(1..maxnoofBPLMNs)) OF PLMN-Identity

-- C

Cause ::= CHOICE {


radioNetwork

CauseRadioNetwork,


transport


CauseTransport,


protocol


CauseProtocol,


misc



CauseMisc,


...

}

CauseMisc ::= ENUMERATED {


control-processing-overload,


hardware-failure,


om-intervention,


not-enough-user-plane-processing-resources,


unspecified,


...

}

CauseProtocol ::= ENUMERATED {


transfer-syntax-error,


abstract-syntax-error-reject,


abstract-syntax-error-ignore-and-notify,


message-not-compatible-with-receiver-state,


semantic-error,


unspecified,


abstract-syntax-error-falsely-constructed-message,

...

}

CauseRadioNetwork ::= ENUMERATED {

normal-ho,


emergency-ho,


load-balancing,


overload,

unspecified,

...

}

CauseTransport ::= ENUMERATED {


transport-resource-unavailable,

unspecified,


...

}
CellType ::= ENUMERATED{ 


macro, 

micro, 

pico, 

femto,


...

}

CellId ::= OCTET STRING

CGI ::= SEQUENCE {


pLMN-Identity


PLMN-Identity,


lAC





LAC,


cI





CI,


iE-Extensions


ProtocolExtensionContainer { {CGI-ExtIEs} } OPTIONAL

}

CGI-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
CI




::= OCTET STRING (SIZE (2))

CriticalityDiagnostics ::= SEQUENCE {


procedureCode




ProcedureCode




OPTIONAL,


triggeringMessage



TriggeringMessage



OPTIONAL,


procedureCriticality


Criticality





OPTIONAL,


iEsCriticalityDiagnostics

CriticalityDiagnostics-IE-List
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {CriticalityDiagnostics-ExtIEs} } OPTIONAL,


...

}
COUNTvalue ::= SEQUENCE {


pDCP-SN


PDCP-SN,


hFN



HFN,


...

}
CriticalityDiagnostics-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

CriticalityDiagnostics-IE-List ::= SEQUENCE (SIZE (1..maxNrOfErrors)) OF


SEQUENCE {



iECriticality


Criticality,



iE-ID




ProtocolIE-ID,



typeOfError



TypeOfError,



iE-Extensions


ProtocolExtensionContainer { {CriticalityDiagnostics-IE-List-ExtIEs} } OPTIONAL,



...


}

CriticalityDiagnostics-IE-List-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

-- D

DL-data-received ::= INTEGER
DL-Forwarding ::= ENUMERATED {


dL-forwardingProposed,


...

}
Dl-PRB-Usage-per-QCI-Information-List ::= SEQUENCE (SIZE(1..maxQCI)) OF ProtocolIE-Single-Container {{ Dl-PRB-Usage-per-QCI-Information-List-ItemIEs} }

Dl-PRB-Usage-per-QCI-Information-List-ItemIEs X2AP-PROTOCOL-IES ::= {

{ ID id-DL-PRB-Usage-QCI-Information
CRITICALITY ignore
TYPE DL-PRB-Usage-QCI-Information 
PRESENCE mandatory
}
}

DL-PRB-Usage-QCI-Information ::= SEQUENCE {


qCI







QCI,


dl-PRB-Usage




PRB-Usage,


iE-Extensions




ProtocolExtensionContainer { {DL-PRB-Usage-QCI-Information-ExtIEs} } OPTIONAL,


...

}

DL-PRB-Usage-QCI-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- E

ENB-Global-ID

::= INTEGER (0..65535)  -- Value to be checked FFS
EPLMNs ::= SEQUENCE (SIZE(1..maxnoofEPLMNs)) OF PLMN-Identity
eNB-Capability-Information ::= SEQUENCE {


iCIC-Reporting-Capability


ICIC-Reporting-Capability,

load-Balancing-Reporting-Capability


Load-Balancing-Reporting-Capability,

iE-Extensions


ProtocolExtensionContainer { {eNB-Capability-Information-ExtIEs} } OPTIONAL

}

eNB-Capability-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- F

ForbiddenInterRATs ::= ENUMERATED {


all,

geran,

utran,

...

}
ForbiddenTAs ::= SEQUENCE (SIZE(1.. maxnoofEPLMNsPlusOne)) OF ForbiddenTAs-Item

ForbiddenTAs-Item ::= SEQUENCE {


pLMN-Identity

PLMN-Identity,


forbiddenTAIs

ForbiddenTAIs

}

ForbiddenTAIs ::= SEQUENCE (SIZE(1..maxnoofForbTAIs)) OF TAI
ForbiddenLAs ::= SEQUENCE (SIZE(1..maxnoofEPLMNsPlusOne)) OF ForbiddenLAs-Item

ForbiddenLAs-Item ::= SEQUENCE {



pLMN-Identity

PLMN-Identity,


forbiddenLACs

ForbiddenLACs

}

ForbiddenLACs ::= SEQUENCE (SIZE(1..maxnoofForbLACs)) OF LAC

Frequency ::= OCTET STRING

-- G

GTPtunnelEndpoint ::= SEQUENCE {


transportLayerAddress


TransportLayerAddress,


gTP-TEID





GTP-TEI,

iE-Extensions




ProtocolExtensionContainer { {GTPtunnelEndpoint-ExtIEs} } OPTIONAL,


...

}

GTPtunnelEndpoint-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

GTP-TEI




::= OCTET STRING (SIZE (4))

GUMMEI


::= SEQUENCE {


pLMN-Identity

PLMN-Identity,

mME-Group-ID

MME-Group-ID,

mMME-Code


MME-Code,

iE-Extensions




ProtocolExtensionContainer { {GUMMEI-ExtIEs} } OPTIONAL,


...

}

GUMMEI-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- H

HandoverRestrictionList ::= SEQUENCE {


equivalentPLMNs



EPLMNs




OPTIONAL,


forbiddenTAs



ForbiddenTAs


OPTIONAL,


forbiddenLAs



ForbiddenLAs


OPTIONAL,


forbiddenInterRATs


ForbiddenInterRATs

OPTIONAL, 

iE-Extensions



ProtocolExtensionContainer { {HandoverRestrictionList-ExtIEs} } OPTIONAL,

...

}

HandoverRestrictionList-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

HFN ::= INTEGER (0..1048575)

-- I

InterfacesToTrace ::= SEQUENCE (SIZE(0..maxInterfaces)) OF ProtocolIE-Single-Container {{InterfacesToTrace-ItemIEs} }

InterfacesToTrace-ItemIEs X2AP-PROTOCOL-IES ::= {

{ ID id-InterfacesToTrace-Item
CRITICALITY ignore
TYPE InterfacesToTrace-Item 
PRESENCE mandatory
}
}

InterfacesToTrace-Item ::= SEQUENCE {


traceInterface




TraceInterface,


traceDepth





TraceDepth,


iE-Extensions




ProtocolExtensionContainer { {InterfacesToTrace-Item-ExtIEs} } OPTIONAL,


...

}

InterfacesToTrace-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

InterferenceOverloadIndication ::= OCTET STRING  -- FFS

-- J

-- K

-- L
Label ::= INTEGER (1..256)
LAC




::= OCTET STRING (SIZE (2)) --(EXCEPT ('0000'H|'FFFE'H))

LastVisitedCell-Item ::= SEQUENCE {


global-Cell-ID




CGI,


cellType





CellType,


time-UE-StayedInCell


Time-UE-StayedInCell
OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { {LastVisitedCell-Item-ExtIEs} } OPTIONAL,


...

}

LastVisitedCell-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

Load-Balancing-Information ::= SEQUENCE {

dl-PRB-Usage-per-QCI-Information




Dl-PRB-Usage-per-QCI-Information-List, 

ul-PRB-Usage-per-QCI-Information




Ul-PRB-Usage-per-QCI-Information-List,

dl-PRB-Usage-for-SRBs







PRB-Usage, 


ul-PRB-Usage-for-SRBs







PRB-Usage, 


dl-PRB-Usage-for-CommonControlChannel



PRB-Usage, 


ul-PRB-Usage-for-CommonControlChannel



PRB-Usage,

iE-Extensions




ProtocolExtensionContainer { {Load-Balancing-Information-ExtIEs} } OPTIONAL,


...

}

Load-Balancing-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

Load-Balancing-Reporting-Capability ::= ENUMERATED {

load-Balancing-Reporting-Capable,

load-Balancing-Reporting-Not-Capable,
}
-- M
Measurement-Type ::= ENUMERATED {


load-Balancing,


...

}
Measurement-Value-Information ::= CHOICE {

load-Balancing


Load-Balancing-Information,

...

}
MME-Group-ID
::= OCTET STRING (SIZE (2))
MME-Code

::= OCTET STRING (SIZE (1))
-- N

-- O

-- P

PDCP-SN ::= INTEGER (0..4095)  

PhyCID ::= OCTET STRING
PLMN-Identity ::= OCTET STRING (SIZE(3))
PRB-Usage

::= INTEGER (0..100) – unit:Percentage
-- Q

-- R

RB-type ::= INTEGER
-- Editors note: FFS To be replaced by other QCI definition, ENUMERATED??

ReceiveStatusofULPDCPSDUs ::= BIT STRING (SIZE(256)) 
Registration-Request ::= ENUMERATED {


initiation,


termination
}
RRC-Context ::= OCTET STRING

-- S

SAE-Bearer-BitRate ::= INTEGER (0..210000000000)
SAE-BearerLevel-QoS-Parameters ::= SEQUENCE {


label



Label,


allocationAndRetentionPriority
AllocationAndRetentionPriority,  --FFS


sAE-BearerType


SAE-BearerType,


...

}

SAE-BearerType ::= CHOICE {


sAE-GBR-bearer

SAE-GBR-Bearer,


sAE-non-GBR-bearer

SAE-Non-GBR-Bearer,


...

}
SAE-GBR-Bearer ::= SEQUENCE {


sAE-Bearer-MaximumBitrateDL


SAE-Bearer-BitRate,


sAE-Bearer-MaximumBitrateUL


SAE-Bearer-BitRate,


sAE-Bearer-GuaranteedBitrateDL

SAE-Bearer-BitRate,


sAE-Bearer-GuaranteedBitrateUL

SAE-Bearer-BitRate,


iE-Extensions





ProtocolExtensionContainer { {SAE-GBR-Bearer-Parameters-ExtIEs} } OPTIONAL,


...

}

SAE-GBR-Bearer-Parameters-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

SAE-Non-GBR-Bearer ::= SEQUENCE {


sAE-non-GBR-Bearer-Type


SAE-Non-GBR-Bearer-Type,


iE-Extensions





ProtocolExtensionContainer { {SAE-non-GBR-Bearer-Parameters-ExtIEs} } OPTIONAL,


...

}

SAE-non-GBR-Bearer-Parameters-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {

...

}

SAE-Non-GBR-Bearer-Type ::= ENUMERATED {


non-GBR-Bearer,


...

}
ServedCells

::= SEQUENCE (SIZE (1..maxCellineNB)) OF ServedCell-Information
ServedCell-Information ::= SEQUENCE {


phyCID



PhyCID,


cellId



CellId,


tAI




TAI,


broadcastPLMNs

BroadcastPLMNs-Item,


frequency


Frequency,


iE-Extensions

ProtocolExtensionContainer { {ServedCell-Information-ExtIEs} } OPTIONAL,

...

}

ServedCell-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- T

TAI ::= OCTET STRING 
-- FFS
TargeteNBtoSource-eNBTransparentContainer
::= OCTET STRING
Time-UE-StayedInCell ::= INTEGER

TimeToWait ::= OCTET STRING
TraceActivation ::= SEQUENCE {


traceReference




TraceReference,


interfacesToTrace



InterfacesToTrace,


iE-Extensions




ProtocolExtensionContainer { {TraceActivation-ExtIEs} } OPTIONAL,


...

}

TraceActivation-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

TraceDepth 

::= ENUMERATED { 


minimum,


medium,


maximum,

vendorMinimum,


vendorMedium,


vendorMaximum,

...

}
TraceInterface

::= ENUMERATED { 


s1,


x2, 


uu,

...

}
TraceReference




::= OCTET STRING (SIZE (3))

TransportLayerAddress


::= BIT STRING (SIZE(1..160, ...))
TypeOfError ::= ENUMERATED {


not-understood,


missing,


...

}
-- U

UE-HistoryInformation ::= SEQUENCE (SIZE(1..maxnoofCells)) OF LastVisitedCell-Item
UE-S1AP-ID




::= INTEGER (0..4095) -- Value FFS
UE-X2AP-ID




::= INTEGER (0..4095) -- Value FFS
Ul-PRB-Usage-per-QCI-Information-List ::= SEQUENCE (SIZE(1..maxQCI)) OF ProtocolIE-Single-Container {{ Ul-PRB-Usage-per-QCI-Information-List-ItemIEs} }

Ul-PRB-Usage-per-QCI-Information-List-ItemIEs X2AP-PROTOCOL-IES ::= {

{ ID id-UL-PRB-Usage-QCI-Information
CRITICALITY ignore
TYPE UL-PRB-Usage-QCI-Information 
PRESENCE mandatory
}
}

DL-PRB-Usage-QCI-Information ::= SEQUENCE {


qCI







QCI,


ul-PRB-Usage




PRB-Usage,


iE-Extensions




ProtocolExtensionContainer { {UL-PRB-Usage-QCI-Information-ExtIEs} } OPTIONAL,


...

}

UL-PRB-Usage-QCI-Information-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}
-- V

-- W

-- X

-- Y

-- Z

END
9.3.6
Common definitions

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

--

-- Common definitions

--

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

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-CommonDataTypes (3)  }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- Extension constants

--

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

maxPrivateIEs 








INTEGER ::= 65535

maxProtocolExtensions 






INTEGER ::= 65535

maxProtocolIEs








INTEGER ::= 65535

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

--

-- Common Data Types

--

-- **************************************************************
Criticality

::= ENUMERATED { reject, ignore, notify }

Presence

::= ENUMERATED { optional, conditional, mandatory }

PrivateIE-ID
::= CHOICE {


local



INTEGER (0.. maxPrivateIEs),


global



OBJECT IDENTIFIER

}

ProcedureCode

::= INTEGER (0..255)

ProtocolIE-ID

::= INTEGER (0..maxProtocolIEs)

TriggeringMessage
::= ENUMERATED { initiating-message, successful-outcome, unsuccessful-outcome}

END
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-releaseResource











ProcedureCode ::= 5

id-x2Setup













ProcedureCode ::= 6

id-reset













ProcedureCode ::= 7

id-measurementReportingRegistration







ProcedureCode ::= x
id-measurementReport










ProcedureCode ::= x
-- **************************************************************

--

-- Lists

--

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

maxInterfaces







INTEGER ::= 16

-- FFS Value to be checked

maxCellineNB







INTEGER ::= 256

-- FFS Value to be checked

maxnoofCells







INTEGER ::= 16

-- FFS Value to be checked

maxnoofBearers







INTEGER ::= 16

-- FFS Value to be checked
maxNrOfErrors







INTEGER ::= 256

-- FFS Value to be checked

maxnoofPDCP-SN







INTEGER ::= 16

-- FFS Value to be checked
maxnoofEPLMNs







INTEGER ::= 15



maxnoofEPLMNsPlusOne





INTEGER ::= 16



maxnoofForbLACs







INTEGER ::= 256

-- FFS Value to be checked

maxnoofForbTAIs







INTEGER ::= 256

-- FFS Value to be checked

maxnoofBPLMNs







INTEGER ::= 6
maxQCI









INTEGER ::= 16

-- FFS Value to be checked

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

--

-- IEs

--

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

id-Bearers-Admitted-Item












ProtocolIE-ID ::= 0
id-Bearers-Admitted-List












ProtocolIE-ID ::= 1

id-Bearers-NotAdmitted-Item












ProtocolIE-ID ::= 2
id-Bearers-NotAdmitted-List












ProtocolIE-ID ::= 3
id-Bearers-ToBeSetup-Item












ProtocolIE-ID ::= 4

id-Cause
















ProtocolIE-ID ::= 5

id-CellInformation














ProtocolIE-ID ::= 6

id-CellInformation-Item













ProtocolIE-ID ::= 7

id-InterfacesToTrace-Item












ProtocolIE-ID ::= 8

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-Bearers-SubjectToStatusTransfer-List









ProtocolIE-ID ::= 18

id-Bearers-SubjectToStatusTransfer-Item









ProtocolIE-ID ::= 19

id-ServedCells















ProtocolIE-ID ::= 20

id-ENB-Global-ID














ProtocolIE-ID ::= 21

id-TimeToWait















ProtocolIE-ID ::= 22

id-GUMMEI-ID















ProtocolIE-ID ::= 23
id-MeasurementRegistrationInformation









ProtocolIE-ID ::= xx
id-MeasurementRegistrationCellInformation-Item







ProtocolIE-ID ::= xx
id-MeasurementReportInformation











ProtocolIE-ID ::= xx
id-MeasurementReportCellInformation-Item








ProtocolIE-ID ::= xx
id-DL-PRB-Usage-QCI-Information











ProtocolIE-ID ::= xx
id-UL-PRB-Usage-QCI-Information











ProtocolIE-ID ::= xx
END
9.3.8
Container definitions
-- **************************************************************

--

-- Container definitions

--

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

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

eps-Access (21) modules (3) x2ap (2) version1 (1) x2ap-Containers (5)  }
DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

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

--

-- IE parameter types from other modules.

--

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

IMPORTS


maxPrivateIEs,


maxProtocolExtensions,


maxProtocolIEs,

Criticality,


Presence,


PrivateIE-ID,


ProtocolIE-ID


FROM X2AP-CommonDataTypes;

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

--

-- Class Definition for Protocol IEs

--

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

X2AP-PROTOCOL-IES ::= CLASS {


&id



ProtocolIE-ID 


UNIQUE,


&criticality
Criticality,


&Value,


&presence

Presence

}

WITH SYNTAX {


ID



&id


CRITICALITY

&criticality


TYPE


&Value


PRESENCE

&presence

}

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

--

-- Class Definition for Protocol IEs

--

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

X2AP-PROTOCOL-IES-PAIR ::= CLASS {


&id





ProtocolIE-ID 

UNIQUE,


&firstCriticality

Criticality,


&FirstValue,


&secondCriticality

Criticality,


&SecondValue,


&presence



Presence

}

WITH SYNTAX {


ID





&id


FIRST CRITICALITY 

&firstCriticality


FIRST TYPE



&FirstValue


SECOND CRITICALITY 

&secondCriticality


SECOND TYPE



&SecondValue


PRESENCE



&presence

}

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

--

-- Class Definition for Protocol Extensions

--

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

X2AP-PROTOCOL-EXTENSION ::= CLASS {


&id




ProtocolIE-ID 

UNIQUE,


&criticality

Criticality,


&Extension,


&presence


Presence

}

WITH SYNTAX {


ID




&id


CRITICALITY


&criticality


EXTENSION


&Extension


PRESENCE


&presence

}

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

--

-- Class Definition for Private IEs

--

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

X2AP-PRIVATE-IES ::= CLASS {


&id




PrivateIE-ID,


&criticality

Criticality,


&Value,


&presence


Presence

}

WITH SYNTAX {


ID




&id


CRITICALITY


&criticality


TYPE



&Value


PRESENCE


&presence

}

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

--

-- Container for Protocol IEs

--

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

ProtocolIE-Container {X2AP-PROTOCOL-IES : IEsSetParam} ::= 


SEQUENCE (SIZE (0..maxProtocolIEs)) OF


ProtocolIE-Field {{IEsSetParam}}

ProtocolIE-Single-Container {X2AP-PROTOCOL-IES : IEsSetParam} ::= 


ProtocolIE-Field {{IEsSetParam}}
ProtocolIE-Field {X2AP-PROTOCOL-IES : IEsSetParam} ::= SEQUENCE {


id



X2AP-PROTOCOL-IES.&id




({IEsSetParam}),


criticality

X2AP-PROTOCOL-IES.&criticality


({IEsSetParam}{@id}),


value


X2AP-PROTOCOL-IES.&Value
        
({IEsSetParam}{@id})

}

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

--

-- Container for Protocol IE Pairs

--

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

ProtocolIE-ContainerPair {X2AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= 


SEQUENCE (SIZE (0..maxProtocolIEs)) OF


ProtocolIE-FieldPair {{IEsSetParam}}

ProtocolIE-FieldPair {X2AP-PROTOCOL-IES-PAIR : IEsSetParam} ::= SEQUENCE {


id




X2AP-PROTOCOL-IES-PAIR.&id




({IEsSetParam}),


firstCriticality
X2AP-PROTOCOL-IES-PAIR.&firstCriticality
({IEsSetParam}{@id}),


firstValue


X2AP-PROTOCOL-IES-PAIR.&FirstValue
        ({IEsSetParam}{@id}),


secondCriticality
X2AP-PROTOCOL-IES-PAIR.&secondCriticality
({IEsSetParam}{@id}),


secondValue


X2AP-PROTOCOL-IES-PAIR.&SecondValue
        ({IEsSetParam}{@id})

}

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

--

-- Container Lists for Protocol IE Containers

--

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

ProtocolIE-ContainerList {INTEGER : lowerBound, INTEGER : upperBound, X2AP-PROTOCOL-IES : IEsSetParam} ::=


SEQUENCE (SIZE (lowerBound..upperBound)) OF


ProtocolIE-Container {{IEsSetParam}}

ProtocolIE-ContainerPairList {INTEGER : lowerBound, INTEGER : upperBound, X2AP-PROTOCOL-IES-PAIR : IEsSetParam} ::=


SEQUENCE (SIZE (lowerBound..upperBound)) OF


ProtocolIE-ContainerPair {{IEsSetParam}}

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

--

-- Container for Protocol Extensions

--

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

ProtocolExtensionContainer {X2AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= 


SEQUENCE (SIZE (1..maxProtocolExtensions)) OF


ProtocolExtensionField {{ExtensionSetParam}}

ProtocolExtensionField {X2AP-PROTOCOL-EXTENSION : ExtensionSetParam} ::= SEQUENCE {


id




X2AP-PROTOCOL-EXTENSION.&id



({ExtensionSetParam}),


criticality


X2AP-PROTOCOL-EXTENSION.&criticality
({ExtensionSetParam}{@id}),


extensionValue

X2AP-PROTOCOL-EXTENSION.&Extension

({ExtensionSetParam}{@id})

}

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

--

-- Container for Private IEs

--

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

PrivateIE-Container {X2AP-PRIVATE-IES : IEsSetParam} ::= 


SEQUENCE (SIZE (1..maxPrivateIEs)) OF


PrivateIE-Field {{IEsSetParam}}

PrivateIE-Field {X2AP-PRIVATE-IES : IEsSetParam} ::= SEQUENCE {


id



X2AP-PRIVATE-IES.&id


({IEsSetParam}),


criticality

X2AP-PRIVATE-IES.&criticality
({IEsSetParam}{@id}),


value


X2AP-PRIVATE-IES.&Value


({IEsSetParam}{@id})

}

END
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