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>>>>>>>>>>>>>>>>>   FIRST CHANGE  <<<<<<<<<<<<<<<<<<<<<<<<<<<<

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, Status Transfer and UE Context Release function are parts of the mobility management.

-
Load Management. This function is used by eNBs to indicate resource status, overload and traffic load to each other.

-
Reporting of General Error Situations. This function allows reporting of general error situations, for which function specific error messages have not been defined.

-
Resetting the X2. This function is used to completely reset the X2 interface. 

-
Setting up the X2. This function is used to exchange necessary data for the eNB for setup the X2 interface.
-
eNB Configuration Update. This function allows updating of application level data needed for two eNBs to interoperate correctly over the X2 interface.
-
Terminating the X2. This function is used to terminate the X2 in a controlled manner.
The mapping between the above functions and X2 EPs is shown in the table below.

Table 7-1: Mapping between X2AP functions and X2AP EPs

	Function
	Elementary Procedure(s)

	Mobility Management
	a) Handover Preparation
b) SN Status Transfer
c) UE Context Release

d) Handover Cancel

	Load Management
	a) Load Indication

b) Resource Status Update Initiation

c) Resource Status Reporting

	Reporting of General Error Situations
	Error Indication

	Resetting the X2
	Reset

	Setting up the X2
	X2 Setup

	eNB Configuration Update
	eNB Configuration Update

	Terminating the X2
	X2 Shutdown


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

	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

	X2 Shutdown
	X2 SHUTDOWN REQUEST
	X2 SHUTDOWN ACKNOWLEDGE
	X2 SHUTDOWN 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

	UE Context Release
	UE CONTEXT RELEASE

	Resource Status Reporting
	RESOURCE STATUS UPDATE

	Error Indication
	ERROR INDICATION


>>>>>>>>>>>>>>>>>   NEXT CHANGE  <<<<<<<<<<<<<<<<<<<<<<<<<<<<

8.3.x
X2 Shutdown 

8.3.x.1
General

The purpose of the X2 Shutdown procedure is to ensure that an X2 interface between two eNBs can be terminated in a controlled manner.

The procedure uses non UE associated signalling.
8.3.x.2
Successful Operation


[image: image1.emf] 
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Figure 8.3.3.2-1: X2 Setup, successful operation
An eNB initiates the procedure by sending an X2 SHUTDOWN REQUEST message to an eNB with which it currently has an X2 interface. The receiving eNB replies with an X2 SHUTDOWN ACKNOWLEDGE message.
Upon reception of the X2 SHUTDOWN ACKNOWLEDGE message, the eNB may delete all UE contexts and configuration data associated with this X2 interface, and proceed to close down the TNL association.
8.3.x.3
Unsuccessful Operation
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Figure 8.3.3.3-1: X2 Setup, unsuccessful operation
If the receiving eNB cannot accept the shutdown it shall respond with an X2 SHUTDOWN FAILURE message with appropriate cause value.

If the X2 SHUTDOWN FAILURE messages include the Time To Wait IE the eNB shall wait at least for the indicated time before reinitiating the X2 shutdown towards the same eNB.
8.3.x.4
Abnormal Conditions

If a messages is received over an interface after the successful completion of an X2 Shutdown procedure, this message shall be treated as a logical error.

>>>>>>>>>>>>>>>>>   NEXT CHANGE  <<<<<<<<<<<<<<<<<<<<<<<<<<<<

9.1.2.x
X2 SHUTDOWN REQUEST

This message is sent by an eNB to a neighbouring eNB to request the termination of a TNL association.

Direction: eNB1 ( eNB2.

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

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.24  
	
	YES
	reject


9.1.2.x
X2 SHUTDOWN ACKNOWLEDGE
This message is sent by an eNB to a neighbouring eNB to signal the acceptance of a request for the termination of a TNL association.

Direction: eNB2 ( eNB1.

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

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.24
	
	YES
	reject

	Criticality Diagnostics
	O
	
	9.2.9
	
	YES
	ignore


9.1.2.x
X2 SHUTDOWN FAILURE

This message is sent by an eNB to a neighbouring eNB to signal the rejection of a request for the termination of a TNL association.

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

	Message Type
	M
	
	9.2.15
	
	YES
	reject

	Cause 
	M
	
	9.2.8
	
	YES
	ignore

	Time To Wait
	O
	
	OCTET STRING
	Coding FFS
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.9
	
	YES
	ignore


>>>>>>>>>>>>>>>>>   NEXT CHANGE  <<<<<<<<<<<<<<<<<<<<<<<<<<<<

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


ENBConfigurationUpdate,


ENBConfigurationUpdateAcknowledge,


ENBConfigurationUpdateFailure,


ErrorIndication,


HandoverCancel,


HandoverPreparationFailure,
HandoverRequest,


HandoverRequestAcknowledge,



LoadInformation,


ResetRequest,


ResetResponse,


ResourceStatusFailure,


ResourceStatusRequest,


ResourceStatusResponse,


ResourceStatusUpdate,


SNStatusTransfer,


UEContextRelease,


X2SetupFailure,
X2SetupRequest,


X2SetupResponse,


X2ShutdownRequest,


X2ShutdownAcknowldege,


X2ShutdownFailure
FROM X2AP-PDU-Contents


id-eNBConfigurationUpdate,


id-errorIndication,


id-handoverCancel,


id-handoverPreparation,


id-loadIndication,


id-reset,


id-resourceStatusReporting,


id-resourceStatusUpdateInitiation,


id-snStatusTransfer,


id-uEContextRelease,


id-x2Setup,


id-x2Shutdown
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












|


resourceStatusUpdateInitiation






|

eNBConfigurationUpdate







    |

x2Shutdown











,

...
}

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


snStatusTransfer





|


uEContextRelease





|


handoverCancel






|


errorIndication






|


resourceStatusReporting




|



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

}

uEContextRelease X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextRelease

PROCEDURE CODE


id-uEContextRelease


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

}

eNBConfigurationUpdate

X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ENBConfigurationUpdate


SUCCESSFUL OUTCOME

ENBConfigurationUpdateAcknowledge


UNSUCCESSFUL OUTCOME
ENBConfigurationUpdateFailure


PROCEDURE CODE


id-eNBConfigurationUpdate


CRITICALITY



reject

}
resourceStatusUpdateInitiation
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ResourceStatusRequest

SUCCESSFUL OUTCOME

ResourceStatusResponse


UNSUCCESSFUL OUTCOME
ResourceStatusFailure


PROCEDURE CODE


id-resourceStatusUpdateInitiation


CRITICALITY



reject

}

resourceStatusReporting X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ResourceStatusUpdate


PROCEDURE CODE


id-resourceStatusReporting


CRITICALITY



ignore

}
x2Shutdown
X2AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

X2ShutdownRequest


SUCCESSFUL OUTCOME

X2ShutdownAcknowledgment


UNSUCCESSFUL OUTCOME
X2ShutdownFailure


PROCEDURE CODE


id-x2Shutdown

CRITICALITY



reject

}

END
9.3.4
PDU Definitions

*************** skip unchanged text   *********************************

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

--

-- X2 SHUTDOWN REQUEST

--

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

X2ShutdownRequest ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2ShutdownRequest-IEs}},


...

}

X2ShutdownRequest-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-GlobalENB-ID



CRITICALITY reject
TYPE GlobalENB-ID



PRESENCE mandatory} ,
...

}

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

--

-- X2 SHUTDOWN ACKNOWLEDGEMENT
--

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

X2ShutdownAcknowledgement ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2ShutdownAcknowledgement-IEs}},


...

}

X2ShutdownAcknowledgement-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-GlobalENB-ID



CRITICALITY reject
TYPE GlobalENB-ID



 PRESENCE mandatory} |


{ ID id-CriticalityDiagnostics
    
CRITICALITY ignore
TYPE CriticalityDiagnostics



PRESENCE optional },


...

}

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

--

-- X2 SHUTDOWN FAILURE

--

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

X2ShutdownFailure ::= SEQUENCE {


protocolIEs                     ProtocolIE-Container       {{X2ShutdownFailure-IEs}},


...

}

X2ShutdownFailure-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-Cause




CRITICALITY ignore

TYPE Cause







PRESENCE mandatory} |


{ ID id-TimeToWait



CRITICALITY ignore

TYPE TimeToWait






PRESENCE optional} |


{ ID id-CriticalityDiagnostics
CRITICALITY ignore

TYPE CriticalityDiagnostics



PRESENCE optional },


...

}

*************** skip unchanged text   *********************************

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-resourceStatusUpdateInitiation







ProcedureCode ::= 9

id-resourceStatusReporting









ProcedureCode ::= 10
id-x2Shutdown












ProcedureCode ::= xx
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