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1   Introduction
This document contains the text proposals to the 36.423 BL CR as discussed in [1].
2   Reference

[1] R3-174552, Stage 3 design for X2 setup and configuration update for option 3.
3   Text proposal to 36.423 BL CR
<<<<<<<<<<<<<<<<<<<< Changes Begin >>>>>>>>>>>>>>>>>>>>
8. X.1

EN-DC X2 Setup

8. X.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. X.1.2

Successful Operation
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Figure 8.X.1.2-1: eNB Initiated EN-DC X2 Setup, successful operation
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Figure 8.X.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 a complete list or a partial list of its served cells according to the IE Cell Assistance Information Request List.
If a cell is switched off for energy savings reasons, it should be activated before initiating or responding to the EN-DC X2 Setup procedure and shall still be included in the list of served cells.
The initiating eNB may include the NR Neighbour Information IE in the EN-DC X2 SETUP REQUEST message. The candidate en-gNB may also include the NR Neighbour Information IE in the EN-DC X2 SETUP RESPONSE message. The NR Neighbour Information IE shall only include NR cells that are direct neighbours of cells in the reporting E-UTRAN node. A direct neighbour of one cell of a given E-UTRAN node may be any cell belonging to an E-UTRAN node that is a neighbour of that given E-UTRAN node cell e.g. even if the cell has not been reported by a UE. The initiating eNB may include the TAC IE with the NR Neighbour Information IE in the EN-DC X2 SETUP REQUEST message. The candidate en-gNB may also include the TAC IE with the NR Neighbour Information IE in the EN-DC X2 SETUP RESPONSE message. The E-UTRAN node receiving the IE may use it according to TS 36.300 [15].


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 a complete list or a partial list of its served cells to the candidate eNB. The candidate eNB shall reply with a complete list of its served cells.
If a cell is switched off for energy savings reasons, it should be activated before initiating or responding to the EN-DC X2 Setup procedure and shall still be included in the list of served cells.
The initiating en-gNB may include the NR Neighbour Information IE in the EN-DC X2 SETUP REQUEST message. The candidate eNB may also include the NR Neighbour Information IE in the EN-DC X2 SETUP RESPONSE message. The NR Neighbour Information IE shall only include NR cells that are direct neighbours of cells in the reporting E-UTRAN node. A direct neighbour of one cell of a given E-UTRAN node may be any cell belonging to an E-UTRAN node that is a neighbour of that given E-UTRAN node cell e.g. even if the cell has not been reported by a UE. The initiating eNB may include the TAC IE with the NR Neighbour Information IE in the EN-DC X2 SETUP REQUEST message. The candidate en-gNB may also include the TAC IE with the NR Neighbour Information IE in the EN-DC X2 SETUP RESPONSE message. The E-UTRAN node receiving the IE may use it according to TS 36.300 [15].

8.X.1.3
Unsuccessful Operation
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Figure 8.X.1.3-1: eNB Initiated EN-DC X2 Setup, unsuccessful operation
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Figure 8.X.1.3-2: en-gNB Initiated EN-DC X2 Setup, unsuccessful operation

If the candidate receiving node cannot accept the setup it shall respond with an EN-DC X2 SETUP FAILURE message with appropriate cause value.
If the EN-DC X2 SETUP FAILURE message includes the Time To Wait IE the initiating E-UTRAN node shall wait at least for the indicated time before reinitiating the EN-DC X2 Setup procedure towards the same E-UTRAN node.
8.X.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 initiating eNB receives an EN-DC X2 SETUP REQUEST message from the peer entity on the same X2 interface:

-
In case the eNB answers with an EN-DC X2 SETUP RESPONSE message and receives a subsequent EN-DC X2 SETUP FAILURE message, the eNB shall consider the X2 interface as non operational and the procedure as unsuccessfully terminated according to sub clause 8.3.3.3.

-
In case the eNB answers with an EN-DC X2 SETUP FAILURE message and receives a subsequent EN-DC X2 SETUP RESPONSE message, the eNB shall ignore the X2 SETUP RESPONSE message and consider the EN-DC X2 interface as non operational.
If the initiating en-gNB receives an EN-DC X2 SETUP REQUEST message from the peer entity on the same X2 interface:

-
In case the en-gNB answers with an EN-DC X2 SETUP RESPONSE message and receives a subsequent EN-DC X2 SETUP FAILURE message, the eNB shall consider the X2 interface as non operational and the procedure as unsuccessfully terminated according to sub clause 8.3.3.3.

-
In case the en-gNB answers with an EN-DC X2 SETUP FAILURE message and receives a subsequent EN-DC X2 SETUP RESPONSE message, the en-gNB shall ignore the X2 SETUP RESPONSE message and consider the X2 interface as non operational.
8.X.2
EN-DC Configuration Update 

8.X.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.

8.X.2.2
Successful Operation
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Figure 8.X.2.2-1: eNB Initiated EN-DC Configuration Update, successful operation
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Figure 8.X.2.2-2: en-gNB Initiated EN-DC Configuration Update, successful operation

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. In case the peer en-gNB 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.

The eNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.

en-gNB initiated EN-DC Configuration Update:
An en-gNB initiates the procedure by sending an EN-DC CONFIGURATION UPDATE message to an eNB. 

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 NR Neighbour Information IE is contained in the EN-DC CONFIGURATION UPDATE message, eNB may use this information to update its neighbour cell relations, or use it for other functions, like PCI confusion detection. The NR Neighbour Information IE shall only include NR cells that are direct neighbours of cells in the reporting eNB. A direct NR neighbour of one cell of a given eNB may be any cell belonging to an en-gNB that is a neighbour of that given eNB cell e.g. even if that cell has not been reported by a UE. The NR Neighbour Information IE may contain the TAC IE of the included cells. The receiving eNB may use TAC IE, 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.

The en-gNB may initiate a further EN-DC Configuration Update procedure only after a previous EN-DC Configuration Update procedure has been completed.

8.X.2.3
Unsuccessful Operation
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Figure 8.X.2.3-1: eNB Initiated EN-DC Configuration Update, unsuccessful operation
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Figure 8.X.2.3-2: en-gNB Initiated EN-DC Configuration Update, unsuccessful operation

If the candidate receving node can not accept the update it shall respond with an EN-DC CONFIGURATION UPDATE FAILURE message and appropriate cause value.

8.X.2.4
Abnormal Conditions

If the initiating node after initiating EN-DC Configuration Update procedure receives neither EN-DC CONFIGURATION UPDATE ACKNOWLEDGE message nor EN-DC CONFIGURATION UPDATE FAILURE message, the initiating node may reinitiate the EN-DC Configuration Update procedure towards the same candidate receving node, provided that the content of the EN-DC CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged EN-DC CONFIGURATION UPDATE message.

<<<<<<<<<<<<<<<<<<<<<<Next Change>>>>>>>>>>>>>>>>>>>>
9.1.2.x
EN-DC X2 SETUP REQUEST

This message is sent by an initiating E-UTRAN node to a neighbouring E-UTRAN 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-UTRAN Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRAN Cells
	
	
	
	
	
	

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors

	YES
	ignore

	>>Cell Assistance Information Request List
	O
	
	9.2.p
	
	YES
	ignore

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>
	
	YES
	reject

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

	>>>Served NR Cell Information
	M
	
	9.2.y
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors

	YES
	ignore


	Range bound
	Explanation

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


9.1.2.y
EN-DC X2 SETUP RESPONSE

This message is sent by a neighbouring E-UTRAN node to an initiating E-UTRAN 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 Responding NodeType
	M
	
	
	
	
	

	>eNB
	
	
	
	
	
	

	>>Global eNB ID
	M
	
	9.2.22
	
	YES
	reject

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

	>>>Served E-UTRAN Cells
	
	
	
	
	
	

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors

	YES
	ignore

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>
	
	YES
	reject

	>>List of Served NR Cells
	
	0 .. <maxCellinengNB>
	
	List of cells served by the en-gNB
	YES
	reject

	>>>Served NR Cell Information
	M
	
	9.2.y
	
	–
	–

	>>>NR Neighbour Information


	O
	
	9.2.x
	NR neighbors

	YES
	ignore


	Range bound
	Explanation

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


9.1.2.z
EN-DC X2 SETUP FAILURE

This message is sent by the neighbouring E-UTRAN node to indicate EN-DC X2 Setup failure.

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

	Time To Wait
	O
	
	9.2.32
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


9.1.2.m
EN-DC CONFIGURATION UPDATE

This message is sent by an initiating E-UTRAN node to a peer neighbouring E-UTRAN node, both nodes able to interact for EN-DC, to transfer updated 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-UTRAN Cells
	
	1 .. <maxCellineNB>
	
	Complete list of cells served by the eNB
	YES
	reject

	>>>Served E-UTRAN Cells
	
	
	
	
	
	

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbours

	YES
	ignore

	>>Cell Assistance Information Request List
	O
	
	9.2.p
	
	YES
	ignore

	>en-gNB
	
	
	
	
	
	

	>>Global en-gNB ID
	M
	
	<ref>
	
	YES
	reject

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

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors


	YES
	ignore

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

	>>>Old NR-CGI
	M
	
	<reference>
	
	-
	-

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	–
	–

	>>>NR Neighbour Information
	O
	
	9.2.x
	NR neighbors


	YES
	ignore

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

	>>>Old NR-CGI
	M
	
	<reference>
	
	-
	-


	Range bound
	Explanation

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


9.1.2.n
EN-DC CONFIGURATION UPDATE ACKNOWLEDGE

This message is sent by a neighbouring E-UTRAN node to a peer E-UTRAN node, both nodes able to interact for EN-DC, to acknowledge update of information for a TNL association.

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
	
	
	
	
	

	>en-gNB
	
	
	
	
	
	

	>>List of Served NR Cells
	
	0 .. <maxCellinengNB>
	
	list of cells served by the en-gNB
	
	

	>>>Served NR Cell Information
	M
	
	9.2.z
	
	
	

	>>Partial List of Served NR Cells
	
	0 .. <maxCellinengNB>
	
	list of cells served by the en-gNB
	
	

	>>>Served NR Cell Full Information
	M
	
	9.2.k
	
	
	

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


	Range bound
	Explanation

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


9.1.2.p
EN-DC CONFIGURATION UPDATE FAILURE

This message is sent by an en-gNB to a peer eNB to indicate EN-DC eNB Configuration Update Failure.

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

	Cause
	M
	
	9.2.6
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.7
	
	YES
	ignore


<<<<<<<<<<<<<<<<<<<<<<Next Change>>>>>>>>>>>>>>>>>>>>
9.2.z
Served NR Cell Information
This IE contains cell configuration information of an NR cells that a neighbour node may need for the X2 AP interface.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	NRPCI
	M
	
	<ref>
	
	–
	–

	NR-CGI
	M
	
	<ref>
	
	–
	–

	NR-ARFCN
	M
	
	<ref>
	
	
	


9.2.k
Served NR Cell Full Information
This IE contains cell configuration information of NR cells that a neighbour node may need for the X2 AP interface.

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

	NRPCI
	M
	
	<ref>
	
	–
	–

	NR-CGI
	M
	
	<ref>
	
	–
	–

	TAC
	M
	
	OCTET STRING(2)
	Tracking Area Code
	–
	–

	CHOICE NR-Mode-Info
	M
	
	
	
	–
	–

	>FDD
	
	
	
	
	
	

	>>FDD Info
	
	1
	
	
	–
	–

	>>>UL ARFCN
	
	
	NR ARFCN

TBD
	FFS
	–
	–

	>>>DL ARFCN
	
	
	NR ARFCN

TBD
	FFS
	–
	–

	>>>SMTC Configuration FDD
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-FDD] IE defined in TS 38.331 [x].
	
	

	>TDD
	
	
	
	
	
	

	>>TDD Info
	
	1
	
	
	–
	–

	>>>ARFCN
	
	
	NR ARFCN

TBD
	FFS
	–
	–

	>>>SMTC Configuration TDD
	
	
	OCTET STRING
	SS/PBCH block Measurement Timing Configuration. Contains the [SMTC-Config-TDD] IE defined in TS 38.331 [x].
	
	


<<<<<<<<<<<<<<<<<<<<< Changes End >>>>>>>>>>>>>>>>>>>>
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