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8.5
X2AP Message Transfer

8.5.1
General

The purpose of the X2AP Message Transfer procedure is to allow indirect transport of an X2AP message (except the X2AP MESSAGE TRANSFER message) between two eNBs or between an eNB and an en-gNB, and to allow an eNB or an en-gNB to perform registration.

8.5.2
Successful Operation
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Figure 8.5.2-1: X2AP Message Transfer, successful operation, between two eNBs.
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Figure 8.5.2-x1: X2AP Message Transfer, successful operation, from en-gNB to eNB.
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Figure 8.5.2-x2: X2AP Message Transfer, successful operation, from eNB to en-gNB.
The eNB or the en-gNB initiates the procedure by sending the X2AP MESSAGE TRANSFER message to the peer node.

Upon the reception of X2 MESSAGE TRANSFER message the target eNB may:

-
Retrieve the X2AP message included in the X2AP Message IE;

-
Consider the target eNB ID contained in the Target eNB ID IE, included in the RNL Header IE, as the destination for the X2AP message signaled in the X2AP Message IE;

-
Consider the source eNB ID contained in the Source eNB ID IE, if included in the RNL Header IE, as the source of the X2AP message signaled in the X2AP Message IE, or consider the source en-gNB ID contained in the Source en-gNB ID IE, if included in the RNL Header IE, as the source of the X2AP message signaled in the X2AP Message IE.

Upon the reception of X2 MESSAGE TRANSFER message the target en-gNB may:

-
Retrieve the X2AP message included in the X2AP Message IE;

-
If the the Target en-gNB ID IE is included in the RNL Header IE, ignore the the Target eNB ID IE included in the RNL Header IE, and consider the target en-gNB ID contained in the Target en-gNB ID IE, included in the RNL Header IE, as the destination for the X2AP message signaled in the X2AP Message IE;

-
Consider the source eNB ID contained in the Source eNB ID IE, included in the RNL Header IE, as the source of the X2AP message signaled in the X2AP Message IE.

In case the included RNL Header IE does not contain neither the Target eNB ID IE nor the Target en-gNB ID IE, the receiving eNB shall:

-
If the the Source en-gNB ID IE is included in the RNL Header IE, ignore the the Source eNB ID IE included in the RNL Header IE, and consider the en-gNB ID included in the Source en-gNB ID IE as the en-gNB ID corresponding to the TNL address(es) of the sender and update its internal information.

- 
or otherwise consider the eNB ID included in the Source eNB ID IE as the eNB ID corresponding to the TNL address(es) of the sender and update its internal information.

8.5.3
Unsuccessful Operation

Not Applicable.

8.5.4
Abnormal Condition

Not Applicable.

8.7.1
EN-DC X2 Setup

8.7.1.1
General

The purpose of the EN-DC X2 Setup procedure is to exchange application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface. This procedure erases any existing application level configuration data in the two nodes and replaces it by the one received. This procedure also resets the X2 interface like a Reset procedure would do.

The procedure uses non UE-associated signalling.

8.7.1.2
Successful Operation
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Figure 8.7.1.2-1: eNB Initiated EN-DC X2 Setup, successful operation
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Figure 8.7.1.2-2: en-gNB Initiated EN-DC X2 Setup, successful operation

eNB initiated EN-DC X2 Setup:

An eNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate en-gNB. The candidate en-gNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating eNB shall transfer the complete list of its served cells to the candidate en-gNB. The candidate en-gNB shall reply with the complete list of its served cells. If Supplementary Uplink is configured at the candidate en-gNB, the candidate en-gNB shall include in the EN-DC X2 SETUP RESPONSE message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.

If the EN-DC X2 SETUP REQUEST message contains the Protected E-UTRA Resource Indication IE, the receiving en-gNB should take this into account for cell-level resource coordination with the eNB. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same eNB.

The protected resource pattern indicated in the Protected E-UTRA Resource Indication IE is not valid in subframes indicated by the Reserved Subframes IE, as well as in the non-control region of the MBSFN subframes i.e. it is valid only in the control region therein. The size of the control region of MBSFN subframes is indicated in the Protected E-UTRA Resource Indication IE. 
If the EN-DC X2 SETUP REQUEST message contains the Source X2 TNL Configuration Info IE, the receiving en-gNB may take the information into account and include the X2 TNL Configuration Info IE in the EN-DC X2 SETUP FAILURE message.
en-gNB initiated EN-DC X2 Setup:
An en-gNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate eNB. The candidate eNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating en-gNB shall transfer the complete list of its served cells to the candidate eNB. The candidate eNB shall reply with the complete list of its served cells.

If Supplementary Uplink is configured at the en-gNB, the en-gNB shall include in the EN-DC X2 SETUP REQUEST message the SUL Information IE and the Supported SUL band List IE for each served cell where supplementary uplink is configured.

If the EN-DC X2 SETUP RESPONSE message contains the Protected E-UTRA Resource Indication IE, the receiving en-gNB should take this into account for cell-level resource coordination with the eNB. The en-gNB shall consider the received Protected E-UTRA Resource Indication IE content valid until reception of a new update of the IE for the same eNB. 
If the EN-DC X2 SETUP REQUEST message contains the Source X2 TNL Configuration Info IE, the receiving eNB may take the information into account and include the X2 TNL Configuration Info IE in the EN-DC X2 SETUP FAILURE message.
8.7.1.3
Unsuccessful Operation
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Figure 8.7.1.3-1: eNB Initiated EN-DC X2 Setup, unsuccessful operation
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Figure 8.7.1.3-2: en-gNB Initiated EN-DC X2 Setup, unsuccessful operation

If the candidate receving node cannot accept the setup it shall respond with an EN-DC X2 SETUP FAILURE message with appropriate cause value. 
Upon reception of the EN-DC X2 SETUP FAILURE message containing the X2 TNL Configuration Info IE, the initiating node may store the received information for subsequent EN-DC X2 Setup attempt based on direct connectivity.
8.7.1.4
Abnormal Conditions

If the first message received for a specific TNL association is not an EN-DC X2 SETUP REQUEST, EN-DC X2 SETUP RESPONSE, or EN-DC X2 SETUP FAILURE message then this shall be treated as a logical error.

If the initiating node does not receive either EN-DC X2 SETUP RESPONSE message or EN-DC X2 SETUP FAILURE message, the initiating node may reinitiate the EN-DC X2 Setup procedure towards the same candidate node, provided that the content of the EN-DC X2 SETUP REQUEST message is identical to the content of the previously unacknowledged EN-DC X2 SETUP REQUEST message.

If the EN-DC X2 SETUP FAILURE message includes the Time To Wait IE the initiating node shall wait at least for the indicated time before reinitiating the EN-DC X2 Setup procedure towards the same peer node.
9.1.2.24
X2AP MESSAGE TRANSFER

This message is used for indirect transport of an X2AP message (except the X2AP MESSAGE TRANSFER message) between two eNBs or between an en-gNB and an eNB, and to allow an eNB or an en-gNB to perform registration.
Direction: eNB1 ( eNB2 or en-gNB ( eNB or eNB ( en-gNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	RNL Header
	M
	
	9.2.68
	
	YES
	reject

	X2AP Message
	O
	
	OCTET STRING 
	Includes any X2AP message except the X2AP MESSAGE TRANSFER message
	YES
	reject


9.1.2.31
EN-DC X2 SETUP REQUEST

This message is sent by an initiating node to a neighbouring node, both nodes able to interact for EN-DC, to transfer the initialization information for a TNL association.

Direction: eNB ( en-gNB, en-gNB ( eNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

	>>List of Served E-UTRA Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRA Cell Information
	M
	
	Served Cell Information 9.2.8
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours


	YES
	ignore

	>> Source X2 TNL Configuration Info
	O
	
	OCTET STRING
	X2 TNL Configuration Info IE defined in TS 36.413 [4]
	YES
	ignore

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	9.2.112
	
	YES
	reject

	>>List of Served NR Cells
	
	1 .. <maxCellinengNB>
	
	Complete list of cells served by the engNB.
	YES
	reject

	>>>Served NR Cell Information
	M
	
	9.2.110
	
	–
	

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours.
	YES
	ignore

	>> Source X2 TNL Configuration Info
	O
	
	OCTET STRING
	X2 TNL Configuration Info IE defined in TS 36.413 [4]
	YES
	ignore


	Range bound
	Explanation

	maxCellineNB
	Maximum no. cells that can be served by an eNB. Value is 256.

	maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.


9.1.2.33
EN-DC X2 SETUP FAILURE

This message is sent by the neighbouring node to indicate EN-DC X2 Setup failure, and to provide X2 TNL Configuration Info for direct connectivity.

Direction: eNB ( en-gNB, en-gNB ( eNB.

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

	Message Type
	M
	
	9.2.13
	
	YES
	reject

	Cause 
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Time To Wait
	O
	
	9.2.32
	
	YES
	ignore

	X2 TNL Configuration Info
	O
	
	OCTET STRING
	X2 TNL Configuration Info IE defined in TS 36.413 [4]
	YES
	ignore


9.2.68
RNL Header
The RNL Header IE indicates the target eNB ID or en-gNB ID, and source eNB ID or en-gNB ID.

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

	Source eNB ID
	M
	
	Global eNB ID 9.2.22
	This IE is ignored by the receiver if the Source en-gNB ID is included.
	-
	-

	Target eNB ID
	O
	
	Global eNB ID 9.2.22
	
	-
	-

	Source en-gNB ID
	O
	
	Global en-gNB ID 9.2.112
	
	YES
	ignore

	Target en-gNB ID
	O
	
	Global en-gNB ID 9.2.112
	
	YES
	ignore


9.3.4
PDU Definitions

<<< skip unchanged ASN.1 >>>

id-E-RABs-AdmittedToBeModified-SgNBModConfList,


id-E-RABs-AdmittedToBeModified-SgNBModConf-Item,


id-UEContextLevelUserPlaneActivity,


id-ERABActivityNotifyItemList,


id-MeNBCell-ID,


id-InitiatingNodeType-EndcX2Removal,


id-RespondingNodeType-EndcX2Removal,


id-pDCPSnLength,


id-dL-Forwarding,


id-E-RABs-DataForwardingAddress-List,


id-E-RABs-DataForwardingAddress-Item,

id-Subscription-Based-UE-DifferentiationInfo,


id-Source-en-gNB-ID,


id-Target-en-gNB-ID,

id-X2TNLConfigurationInfo,

maxCellineNB,

maxnoofBearers,


maxnoofPDCP-SN,
<<< skip unchanged ASN.1 >>>
-- **************************************************************

--

-- X2AP Message Transfer 

--

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

X2APMessageTransfer ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{X2APMessageTransfer-IEs}},


...

}

X2APMessageTransfer-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-RNL-Header
CRITICALITY reject
TYPE RNL-Header



PRESENCE mandatory}|


{ ID id-x2APMessage
CRITICALITY reject
TYPE X2AP-Message


PRESENCE optional},


...

}

RNL-Header ::= SEQUENCE {


source-GlobalENB-ID
GlobalENB-ID,


target-GlobalENB-ID
GlobalENB-ID
OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { RNL-Header-Item-ExtIEs} } OPTIONAL,


...

}

RNL-Header-Item-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


{ ID id-Source-en-gNB-ID






CRITICALITY ignore
TYPE GlobalGNB-ID









PRESENCE optional}|

{ ID id-Target-en-gNB-ID






CRITICALITY ignore
TYPE GlobalGNB-ID









PRESENCE optional},

...

}

X2AP-Message ::= OCTET STRING

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

--

-- EN-DC X2 SETUP REQUEST

--

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

ENDCX2SetupRequest ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ENDCX2SetupRequest-IEs}},


...

}

ENDCX2SetupRequest-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-InitiatingNodeType-EndcX2Setup


CRITICALITY reject
TYPE InitiatingNodeType-EndcX2Setup

PRESENCE mandatory},


...

}

InitiatingNodeType-EndcX2Setup ::= CHOICE {


init-eNB



ProtocolIE-Container
{{ENB-ENDCX2SetupReqIEs}},


init-en-gNB


ProtocolIE-Container
{{En-gNB-ENDCX2SetupReqIEs}},


...

}

ENB-ENDCX2SetupReqIEs X2AP-PROTOCOL-IES ::= {


{ ID id-GlobalENB-ID







CRITICALITY reject
TYPE GlobalENB-ID









PRESENCE mandatory}|


{ ID id-ServedEUTRAcellsENDCX2ManagementList

CRITICALITY reject
TYPE ServedEUTRAcellsENDCX2ManagementList

PRESENCE mandatory}|


{ ID id-X2TNLConfigurationInfo







CRITICALITY ignore
TYPE X2TNLConfigurationInfo









PRESENCE optional},


...

}

ServedEUTRAcellsENDCX2ManagementList ::= SEQUENCE (SIZE (1.. maxCellineNB)) OF SEQUENCE {


servedEUTRACellInfo




ServedCell-Information,


nrNeighbourInfo





NRNeighbour-Information

OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { ServedEUTRAcellsENDCX2Management-ExtIEs} } OPTIONAL,


...

}

ServedEUTRAcellsENDCX2Management-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

En-gNB-ENDCX2SetupReqIEs X2AP-PROTOCOL-IES ::= {


{ ID id-Globalen-gNB-ID






CRITICALITY reject
TYPE GlobalGNB-ID









PRESENCE mandatory}|


{ ID id-ServedNRcellsENDCX2ManagementList

CRITICALITY reject
TYPE ServedNRcellsENDCX2ManagementList


PRESENCE mandatory}|


{ ID id-X2TNLConfigurationInfo







CRITICALITY ignore
TYPE X2TNLConfigurationInfo









PRESENCE optional},


...

}

X2TNLConfigurationInfo ::= OCTET STRING
ServedNRcellsENDCX2ManagementList ::= SEQUENCE (SIZE (1.. maxCellinengNB)) OF SEQUENCE {


servedNRCellInfo





ServedNRCell-Information,


nRNeighbourInfo





NRNeighbour-Information OPTIONAL,


iE-Extensions





ProtocolExtensionContainer { { En-gNBServedCells-ExtIEs} } OPTIONAL,


...

}

En-gNBServedCells-ExtIEs X2AP-PROTOCOL-EXTENSION ::= {


...

}

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

--

-- EN-DC X2 SETUP FAILURE

--

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

ENDCX2SetupFailure ::= SEQUENCE {


protocolIEs

ProtocolIE-Container
{{ENDCX2SetupFailure-IEs}},


...

}

ENDCX2SetupFailure-IEs X2AP-PROTOCOL-IES ::= {


{ ID id-Cause




CRITICALITY ignore

TYPE Cause







PRESENCE mandatory} |


{ ID id-CriticalityDiagnostics
CRITICALITY ignore

TYPE CriticalityDiagnostics



PRESENCE optional } |


{ ID id-TimeToWait



CRITICALITY ignore

TYPE TimeToWait






PRESENCE optional
}|


{ ID id-X2TNLConfigurationInfo







CRITICALITY ignore
TYPE X2TNLConfigurationInfo









PRESENCE optional},


...

}

9.3.7
Constant definitions

<<< skip unchanged ASN.1 >>>
id-ERABActivityNotifyItemList











ProtocolIE-ID ::= 297

id-InitiatingNodeType-EndcX2Removal










ProtocolIE-ID ::= 298

id-RespondingNodeType-EndcX2Removal










ProtocolIE-ID ::= 299

id-RLC-Status















ProtocolIE-ID ::= 300

id-CNTypeRestrictions













ProtocolIE-ID ::= 301

id-pDCPSnLength















ProtocolIE-ID ::= 302

id-BluetoothMeasurementConfiguration









ProtocolIE-ID ::= 303

id-WLANMeasurementConfiguration











ProtocolIE-ID ::= 304
id-NRrestrictionin5GS













ProtocolIE-ID ::= 305

id-dL-Forwarding














ProtocolIE-ID ::= 306
id-E-RABs-DataForwardingAddress-List









ProtocolIE-ID ::= 307
id-E-RABs-DataForwardingAddress-Item









ProtocolIE-ID ::= 308
id-Subscription-Based-UE-DifferentiationInfo







ProtocolIE-ID ::= 309
id-Source-en-gNB-ID














ProtocolIE-ID ::= xxx
id-Target-en-gNB-ID














ProtocolIE-ID ::= xxx
id-X2TNLConfigurationInfo












ProtocolIE-ID ::= xxx
END
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