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[bookmark: _Toc367182965]

[bookmark: _Toc14207620]<<<<<<<<<<<<<<<<<<<< START OF CHANGES >>>>>>>>>>>>>>>>>>>>
8.7.1	EN-DC X2 Setup
[bookmark: _Toc14207621]8.7.1.1	General
[bookmark: OLE_LINK57]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.
NOTE:	If X2-C signalling transport is shared among multiple X2-C interface instances, one EN-DC X2 Setup procedure is issued per X2-C interface instance to be setup, i.e. several X2 Setup procedures may be issued via the same TNL association after that TNL association has become operational. 
The procedure uses non UE-associated signalling.
[bookmark: _Toc14207622]8.7.1.2	Successful Operation

[bookmark: _MON_1599568731]
Figure 8.7.1.2-1: eNB Initiated EN-DC X2 Setup, successful operation

[bookmark: _MON_1599544121]
Figure 8.7.1.2-2: en-gNB Initiated EN-DC X2 Setup, successful operation
[bookmark: OLE_LINK66]If case of network sharing with multiple cell ID broadcast with shared X2-C signalling transport, as specified in TS 36.300 [15], the EN-DC X2 SETUP REQUEST message and the EN-DC X2 SETUP RESPONSE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
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.
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 NG-RAN node receives the IP-Sec TNL Transport Layer Address info IE containing in the EN-DC XN SETUP REQUEST or in the EN-DC XN SETUP RESPONSE message, it use it in the IP-Sec tunnel establishment.
If the NG-RAN node is configured to use one IPsec tunnel for all F1 traffic (IPsec star topology) then the traffic to the peer shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address IE shall be ignored.


[bookmark: _Toc14207625]<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>
8.7.2	EN-DC Configuration Update
[bookmark: _Toc14207626]8.7.2.1	General
The purpose of the EN-DC Configuration Update procedure is to update application level configuration data needed for eNB and en-gNB to interoperate correctly over the X2 interface.
The procedure uses non UE-associated signalling.
[bookmark: _Toc14207627]8.7.2.2	Successful Operation

[bookmark: _MON_1599544244]
Figure 8.7.2.2-1: eNB Initiated EN-DC Configuration Update, successful operation

[bookmark: _MON_1599544270]
Figure 8.7.2.2-2: en-gNB Initiated EN-DC Configuration Update, successful operation
If case of network sharing with multiple cell ID broadcast with shared X2-C signalling transport, as specified in TS 36.300 [15], the EN-DC CONFIGURATION UPDATE message and the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message shall include the Interface Instance Indication IE to identify the corresponding interface instance.
eNB initiated EN-DC Configuration Update:
An eNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to a peer en-gNB.
After successful update of requested information, en-gNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB that the requested update of application data was performed successfully.
If the Cell Assistance Information IE is present, the en-gNB may use it to generate the List of Served NR Cells IE and include the list in the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message.
If the EN-DC CONFIGURATION UPDATE 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.
The eNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.
If Supplementary Uplink is configured at the en-gNB, the en-gNB shall include in the EN-DC X2 CONFIGURATION UPDATE ACKNOWLEDGE message the SUL Information IE and the Supported SUL band List IE for each cell added in the Served NR Cells To Add IE and in the Served NR Cells To Modify IE.
If the en-gNB receives the IP-Sec TNL Transport Layer Address info IE containing in the EN-DC CONFIGURATION UPDATE or in the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message, it use it in the IP-Sec tunnel establishment.
If the IP-Sec Transport Layer Address IE in previous IP-Sec TNL Transport Layer Address info IE is not exist,  it release the IP-Sec tunnel corresponds to the address.
If the en-gNB is configured to use one IPsec tunnel for all F1 traffic (IPsec star topology) then the traffic to the peer shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address IE shall be ignored.

en-gNB initiated EN-DC Configuration Update:
An en-gNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to an eNB.
If Supplementary Uplink is configured at the en-gNB, the en-gNB shall include in the EN-DC X2 CONFIGURATION UPDATE message the SUL Information IE and the Supported SUL band List IE for each served cell added in the Served NR Cells To Add IE and in the Served NR Cells To Modify IE.
If the Deactivation Indication IE is contained in the Served NR Cells To Modify IE, it indicates that the concerned NR cell was switched off to lower energy consumption, and is available for activation on request from the eNB, as described in TS 36.300 [15].
After successful update of requested information, eNB shall reply with the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating en-gNB that the requested update of application data was performed successfully. In case the eNB receives an EN-DC CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.
Upon reception of an EN-DC CONFIGURATION UPDATE message, eNB shall update the information for en-gNB as follows:
Update of Served NR Cell Information:
-	If Served NR Cells To Add IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall add cell information according to the information in the Served NR Cell Information IE.
-	If Served NR Cells To Modify IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall modify information of cell indicated by Old NR-CGI IE according to the information in the Served NR Cell Information IE.
-	If Served NR Cells To Delete IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB shall delete information of cell indicated by Old NR-CGI IE.
If the EN-DC CONFIGURATION UPDATE 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.
The en-gNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.
If the eNB receives the IP-Sec TNL Transport Layer Address info IE containing in the EN-DC CONFIGURATION UPDATE or in the EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message, it use it in the IP-Sec tunnel establishment.
If the IP-Sec Transport Layer Address IE in previous IP-Sec TNL Transport Layer Address info IE is not exist,  it release the IP-Sec tunnel corresponds to the address.
If the eNB is configured to use one IPsec tunnel for all F1 traffic (IPsec star topology) then the traffic to the peer shall be routed through this IPsec tunnel and the IP-Sec Transport Layer Address IE shall be ignored.


<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc14207752]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.
[bookmark: OLE_LINK90]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
	
	
	
	
	

	[bookmark: _Hlk494379131]>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

	>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

	[bookmark: OLE_LINK82]>>>Served NR Cell Information
	M
	
	9.2.110
	
	–
	

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

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	IP-Sec TNL Transport Layer Address info
	O
	
	9.2.x
	
	YES
	ignore



	[bookmark: OLE_LINK85]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.



<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>


[bookmark: _Toc14207753]9.1.2.32	EN-DC X2 SETUP RESPONSE
This message is sent by a neighbouring node to an initiating node, both nodes able to interact for EN-DC, to transfer the initialization information for a TNL association.
[bookmark: OLE_LINK94][bookmark: OLE_LINK93][bookmark: OLE_LINK91]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

	[bookmark: _Hlk495435295]CHOICE Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	[bookmark: _Hlk495435653]>>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

	[bookmark: _Hlk495436429]>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	9.2.112
	
	YES
	reject

	>>List of Served NR Cells
	
	[bookmark: OLE_LINK87]1 .. <maxCellinengNB>
	
	[bookmark: OLE_LINK88]Complete list of cells served by the en-gNB
	YES
	reject

	>>>Served NR Cell Information
	M
	
	9.2.110
	
	–
	

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

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	IP-Sec TNL Transport Layer Address info
	O
	
	9.2.x
	
	YES
	ignore



	Range bound
	Explanation

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

	[bookmark: OLE_LINK89][bookmark: _Hlk495678021][bookmark: _Hlk485374464]maxCellinengNB
	Maximum no. cells that can be served by an en-gNB. Value is 16384.



<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc14207755]9.1.2.34	EN-DC CONFIGURATION UPDATE
This message is sent by an initiating node to a peer neighbouring node, both nodes able to interact for EN-DC, to transfer updated information for a TNL association.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]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

	[bookmark: _Hlk495436235]CHOICE Initiating NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Cell Assistance Information
	O
	
	9.2.115
	
	YES
	ignore

	>>Served E-UTRA Cells To Add
	
	0 .. <maxCellineNB>
	
	
	GLOBAL
	reject

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

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours

	YES
	ignore

	>>Served E-UTRA Cells To Modify
	
	0 .. <maxCellineNB>
	
	Complete list of modified cells served by the eNB
	GLOBAL
	reject

	>>>Old ECGI
	M
	
	ECGI
9.2.14
	Old E-UTRAN Cell Global Identifier
	–
	

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

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours

	YES
	ignore

	>>Served E-UTRA Cells To Delete
	
	0 .. <maxCellineNB>
	
	Complete list of deleted cells served by the eNB
	GLOBAL
	reject

	>>>Old ECGI
	M
	
	ECGI
9.2.14
	Old E-UTRAN Cell Global Identifier of the cell to be deleted
	-
	

	>en-gNB
	
	
	
	
	
	

	>>Served NR Cells To Add
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Served NR Cell Information
	M
	
	9.2.110
	
	–
	

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours

	YES
	ignore

	>>Served NR Cells To Modify
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Old NR-CGI
	M
	
	NR CGI
9.2.111
	
	-
	

	>>>Served NR Cell Information
	M
	
	9.2.110
	
	–
	

	>>>NR Deactivation Indication
	O
	
	ENUMERATED(deactivated,
…)
	Indicates that the concerned NR cell is switched off for energy saving reasons.
If this IE is not included, indicates that the concerned cell is activated.
	YES
	ignore

	>>>NR Neighbour Information
	O
	
	9.2.98
	NR neighbours

	YES
	ignore

	>>Served NR Cells To Delete
	
	0 .. <maxCellinen-gNB>
	
	
	GLOBAL
	reject

	>>>Old NR-CGI
	M
	
	NR CGI
9.2.111
	
	-
	

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	IP-Sec TNL Transport Layer Address info
	O
	
	9.2.x
	
	YES
	ignore



	[bookmark: _Hlk495678171]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.



<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>

[bookmark: _Toc14207756][bookmark: OLE_LINK6]9.1.2.35	EN-DC CONFIGURATION UPDATE ACKNOWLEDGE
This message is sent by a neighbouring node to a peer node, both nodes able to interact for EN-DC, to acknowledge update of information for a TNL association.
[bookmark: OLE_LINK12]Direction: en-gNB  eNB, 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

	CHOICE Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>List of Served NR Cells
	
	0 .. <maxCellinengNB>
	
	Complete or limited list of cells served by the en-gNB, if requested by the eNB.
	
	

	>>>Served NR Cell Information
	M
	
	9.2.110
	
	
	

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

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore

	Interface Instance Indication
	O
	
	9.2.143
	
	YES
	reject

	IP-Sec TNL Transport Layer Address info
	O
	
	9.2.x
	
	YES
	ignore



	Range bound
	Explanation

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




<<<<<<<<<<<<<<<<<<<< NEXT CHANGES >>>>>>>>>>>>>>>>>>>>
9.2.X	IP-Sec TNL Transport Layer Address Info 
This IE is used for signalling IP addresses of IP-Sec endpoints used for establishment of IP-Sec tunnels.
The IP-Sec Transport Layer Address IE is used for signalling F1 IP-Sec TNL Configuration information for IP-Sec tunnel.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	IP-Sec Transport Layer Addresses
	
	1..<maxnoofIPSECTLAs>
	
	

	>IP-Sec Transport Layer Address
	M
	
	BIT STRING (1..160, ...)
	Transport Layer Addresses for IP-Sec endpoint.



	Range bound
	Explanation

	maxnoofIPSECTLAs
	Maximum no. of IP-Sec Transport Layer Addresses in the message. Value is 16.
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