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1
Introduction

This is the stage 3 TP following discussions on R3-172798.
2
TP for stage 3 (36.423)

START OF 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.

-
Dual Connectivity. This function allows the eNB to request another eNB to provide radio resources for a certain UE while keeping responsibility for that UE.
-
E-UTRAN-NR Dual Connectivity. This function allows the eNB to request another gNB to provide radio resources for a certain UE while keeping responsibility for that UE.
-
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 reset the X2 interface. 

-
Setting up the X2. This function is used to exchange necessary data for the Enb for setup the X2 interface and implicitly perform an X2 Reset.

-
Enb Configuration Update. This function allows updating of application level data needed for two eNBs to interoperate correctly over the X2 interface. 

-
Mobility Parameters Management. This function allows the Enb to coordinate adaptation of mobility parameter settings with a peer Enb. 

-
Mobility Robustness Optimisation. This function allows reporting of information related to mobility failure events. 

-
Energy Saving. This function allows decreasing energy consumption by enabling indication of cell activation/deactivation over the X2 interface.

-
X2 Release. This function allows an Enb to be aware that the signalling connection to a peer Enb is unavailable.

-
Message Transfer. This function allows indirect transport of X2AP messages to a peer Enb.

-
Registration. This function allows registration of Enb in case indirect transport of X2AP messages is supported.

-
Removing the X2. This function allows removing the signaling connection between two eNBs in a controlled manner.

-
Inter-Enb UE Context Resume. This function allows retrieval of a suspended UE context.
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

	Dual Connectivity
	a) SeNB Addition Preparation

b) SeNB Reconfiguration Completion

c) MeNB initiated SeNB Modification Preparation

d) SeNB initiated SeNB Modification

e) MeNB initiated SeNB Release

f) SeNB initiated SeNB Release

g) SeNB Counter Check

	E-UTRAN-NR Dual Connectivity
	a) SgNB Addition Preparation

b) SgNB Reconfiguration Completion

c) MeNB initiated SgNB Modification Preparation

d) SgNB initiated SgNB Modification
e) SgNB change 
e) MeNB initiated SgNB Release

f) SgNB initiated SgNB Release

g) SgNB Counter Check
h) EN-DC X2 Setup
i) EN-DC Node Configuration Update

	Load Management
	a) Load Indication

b) Resource Status Reporting 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
	a) eNB Configuration Update

b) Cell Activation

	Mobility Parameters Management
	Mobility Settings Change

	Mobility Robustness Optimisation
	a) Radio Link Failure Indication

b) Handover Report

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation

	X2 Release
	X2 Release

	Message Transfer Registration
	X2AP Message Transfer

	Removing the X2
	X2 Removal

	Inter-eNB UE Context Resume
	Retrieve UE Context


8
X2AP procedures

8.1
Elementary procedures
In the following tables, all EPs are divided into Class 1 and Class 2 Eps.
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

	Mobility Settings Change
	MOBILITY CHANGE REQUEST
	MOBILITY CHANGE ACKNOWLEDGE
	MOBILITY CHANGE FAILURE

	Cell Activation
	CELL ACTIVATION REQUEST
	CELL ACTIVATION RESPONSE
	CELL ACTIVATION FAILURE

	SeNB Addition Preparation
	SENB ADDITION REQUEST
	SENB ADDITION REQUEST ACKNOWLEDGE
	SENB ADDITION REQUEST REJECT

	MeNB initiated SeNB Modification Preparation
	SENB MODIFICATION REQUEST
	SENB MODIFICATION REQUEST ACKNOWLEDGE
	SENB MODIFICATION REQUEST REJECT

	SeNB initiated SeNB Modification
	SENB MODIFICATION REQUIRED
	SENB MODIFICATION CONFIRM
	SENB MODIFICATION REFUSE

	SeNB initiated SeNB Release
	SENB RELEASE REQUIRED
	SENB RELEASE CONFIRM
	

	X2 Removal
	X2 REMOVAL REQUEST
	X2 REMOVAL RESPONSE
	X2 REMOVAL FAILURE

	Retrieve UE Context
	RETRIEVE UE CONTEXT REQUEST
	RETRIEVE UE CONTEXT RESPONSE
	RETRIEVE UE CONTEXT FAILURE

	SgNB Addition Preparation
	SGNB ADDITION REQUEST
	SGNB ADDITION REQUEST ACKNOWLEDGE
	SGNB ADDITION REQUEST REJECT

	MeNB initiated SgNB Modification Preparation
	SGNB MODIFICATION REQUEST
	SGNB MODIFICATION REQUEST ACKNOWLEDGE
	SGNB MODIFICATION REQUEST REJECT

	SgNB initiated SgNB Modification
	SGNB MODIFICATION REQUIRED
	SGNB MODIFICATION CONFIRM
	SGNB MODIFICATION REFUSE

	SgNB change 
	SGNB CHANGE REQUIRED
	SGNB CHANGE CONFIRM
	SGNB CHANGE REFUSE

	SgNB initiated SgNB Release
	SGNB RELEASE REQUIRED
	SGNB RELEASE CONFIRM
	

	EN-DC X2 Setup
	EN-DC X2 SETUP REQUEST
	EN-DC X2 SETUP RESPONSE
	EN-DC X2 SETUP FAILURE

	EN-DC Node Configuration Update
	EN-DC NODE CONFIGURATION UPDATE
	EN-DC NODE CONFIGURATION UPDATE ACKNOLEDGE
	EN-DC NODE CONFIGURATION UPDATE FAILURE


END OF FIRST CHANGES

START OF SECOND CHANGES

8.X
Procedures for E-UTRAN-NR Dual Connectivity
  8.X.9 EN-DC X2 Setup

8.X.9.1
General

The purpose of the EN-DC X2 Setup procedure is to exchange application level configuration data needed between eNB and 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.9.2
Successful Operation


[image: image1.emf] 
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Figure 8.X.9.2-1: EN-DC X2 Setup, successful operation
An eNB/gNB initiates the procedure by sending the EN-DC X2 SETUP REQUEST message to a candidate gNB/eNB. The candidate gNB/eNB replies with the EN-DC X2 SETUP RESPONSE message. The initiating eNB/gNB  shall transfer the complete list or part of its served cells to the candidate gNB/eNB. The candidate gNB/eNB shall reply with the complete list or part 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 eNB/gNB may include the Neighbour Information IE in the EN-DC X2 SETUP REQUEST message. The candidate gNB/eNB may also include the Neighbour Information IE in the EN-DC X2 SETUP RESPONSE message. The Neighbour Information IE shall only include E-UTRAN cells/NR cells that are direct neighbours of cells in the reporting eNB/gNB. The Neighbour Information IE in EN-DC X2 SETUP REQUEST message should include NR cells that are serving cells of the peer gNB in case the EN-DC X2 Setup procedure is initiated by eNB, the peer gNB could use this information to decide the cells that should be included in the serving cell IE in EN-DC X2 SETUP RESPONSE message. 
8.X.9.3
Unsuccessful Operation


[image: image2.emf]   

  eN B /gNB  

EN - DC  X2   SETUP REQUEST  

gNB/eNB    

EN - DC  X2   SETUP  FAILURE  


Figure 8.X.9.3-1: EN-DC X2 Setup, unsuccessful operation
If the candidate gNB/eNB 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 eNB/gNB shall wait at least for the indicated time before reinitiating the X2 Setup procedure towards the same gNB/eNB.
8.X.9.4
Abnormal Conditions

8.X.10
EN-DC Node Configuration Update 

8.X.10.1
General

The purpose of the EN-DC Node Configuration Update procedure is to update application level configuration data needed for eNB and gNB to interoperate correctly over the X2 interface.

The procedure uses non UE-associated signalling.

8.X.10.2
Successful Operation
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Figure 8.X.10.2-1: EN-DC Node Configuration Update, successful operation
An eNB/gNB initiates the procedure by sending an EN-DC NODE CONFIGURATION UPDATE message to a peer gNB/eNB. Such message shall include an appropriate set of up-to-date configuration data, including, but not limited to, the lists of added, modified and deleted served cells, that eNB/gNB has just taken into operational use.

Upon reception of an EN-DC NODE CONFIGURATION UPDATE message, gNB/eNB shall update the information for peer eNB/gNB as follows:

Update of Served Cell Information:

-
If Served Cells To Add IE is contained in the EN-DC NODE CONFIGURATION UPDATE message, gNB/eNB shall add cell information according to the information in the Served Cell Information IE.

-
If Served Cells To Modify IE is contained in the ENB CONFIGURATION UPDATE message, gNB/eNB shall modify information of cell indicated by Old ECGI IE according to the information in the Served Cell Information IE.

When either served cell information or neighbour information of an existing served cell in eNB/gNB need to be updated, the whole list of neighbouring cells, if any, shall be contained in the Neighbour Information IE.
If Neighbour Information IE is contained in the EN-DC NODE CONFIGURATION UPDATE message, gNB/eNB may use this information to update its neighbour cell relations, or use it for other functions, like PCI selection. The Neighbour Information IE shall only include E-UTRAN cells/NR cells that are direct neighbours of cells in the reporting eNB/gNB. 
After successful update of requested information, gNB/eNB shall reply with the EN-DC NODE CONFIGURATION UPDATE ACKNOWLEDGE message to inform the initiating eNB/gNB that the requested update of application data was performed successfully. In case the peer gNB/eNB receives an EN-DC NODE CONFIGURATION UPDATE without any IE except for Message Type IE it shall reply with ENB CONFIGURATION UPDATE ACKNOWLEDGE message without performing any updates to the existing configuration.

The eNB/gNB may initiate a further EN-DC Node Configuration Update procedure only after a previous EN-DC Node Configuration Update procedure has been completed.
8.X.10.3
Unsuccessful Operation
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Figure 8.X.10.3-1: EN-DC Node Configuration Update, unsuccessful operation
If the eNB/gNB can not accept the update it shall respond with an EN-DC NODE CONFIGURATION UPDATE FAILURE message and appropriate cause value.

If the EN-DC NODE CONFIGURATION UPDATE FAILURE message includes the Time To Wait IE the eNB/gNB shall wait at least for the indicated time before reinitiating the EN-DC Node Configuration Update procedure towards the same gNB/eNB. Both nodes shall continue to operate the X2 with their existing configuration data.

8.3.5.4
Abnormal Conditions

If the eNB/gNB after initiating EN-DC Node Configuration Update procedure receives neither EN-DC NODE CONFIGURATION UPDATE ACKNOWLEDGE message nor EN-DC NODE CONFIGURATION UPDATE FAILURE message, the eNB/gNB may reinitiate the EN-DC Node Configuration Update procedure towards the same gNB/eNB, provided that the content of the new EN-DC NODE CONFIGURATION UPDATE message is identical to the content of the previously unacknowledged EN-DC NODE CONFIGURATION UPDATE message.
END OF SECOND CHANGES

START  OF THIRD CHANGES

9.1.X
Messages for E-UTRAN-NR Dual Connectivity Procedures
9.1.X.18
EN-DC X2 SETUP REQUEST

This message is sent by an eNB/gNB to a neighbouring gNB/eNB to transfer the initialization information for a TNL association.

Direction: eNB ( gNB gNB ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Global Node ID
	M
	
	<reference>
	Editor’s Note: the definition of the Global gNB ID is FFS. It may relate to identification of cells hosted by the gNB. (FFS)
	YES
	reject

	>CHOICE Node option
	
	
	
	
	
	

	 >> E-UTRAN node
	
	
	
	
	
	

	  >>> Global eNB ID
	
	
	
	
	
	

	 >> NR node
	
	
	
	
	
	

	  >>> Global gNB ID
	
	
	
	
	
	

	Served Cells information
	
	
	
	
	
	

	>CHOICE cell option
	
	
	
	
	
	

	>>Served Cells NR
	O
	0 .. <maxCellingNB>
	
	Editor’s Note: .The content of the neighbour cell IEs is FFS as well
	YES
	reject

	>>>Served Cell Information NR
	M
	
	<reference>
	
	–
	

	>>>Neighbour Information NR
	O
	
	<reference>
	
	–
	

	>>>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	

	>>Served Cells E-UTRA
	O
	0 .. <maxCellingNB>
	
	Editor’s Note: It is FFS whether the complete list of E-UTRA cells served by the gNB shall be contained. The content of the neighbour cell IEs is FFS as well
	YES
	reject

	>>>Served Cell Information E-UTRA
	M
	
	<reference>
	
	–
	

	>>>Neighbour Information NR
	O
	
	<reference>
	
	–
	

	>>>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	


	Range bound
	Explanation

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

	maxnoofNeighbours
	Maximum no. of neighbour cells associated to a given served cell. Value is 512.


9.1.X.19
X2 SETUP RESPONSE

This message is sent by an gNB/eNB to a neighbouring eNB/gNB to transfer the initialization information for a TNL association.

Direction: eNB ( gNB gNB ( eNB
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	<reference>
	
	YES
	reject

	Global Node ID
	M
	
	<reference>
	Editor’s Note: the definition of the Global gNB ID is FFS. It may relate to identification of cells hosted by the gNB. (FFS)
	YES
	reject

	>CHOICE Node option
	
	
	
	
	
	

	 >> E-UTRAN node
	
	
	
	
	
	

	  >>> Global eNB ID
	
	
	
	
	
	

	 >> NR node
	
	
	
	
	
	

	  >>> Global en-gNB ID
	
	
	
	
	
	

	Served Cells information
	
	
	
	
	
	

	>CHOICE cell option
	
	
	
	
	
	

	>>Served Cells NR
	O
	0 .. <maxCellingNB>
	
	Editor’s Note: .The content of the neighbour cell IEs is FFS as well
	YES
	reject

	>>>Served Cell Information NR
	M
	
	<reference>
	
	–
	

	>>>Neighbour Information NR
	O
	
	<reference>
	
	–
	

	>>>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	

	>>Served Cells E-UTRA
	O
	0 .. <maxCellingNB>
	
	Editor’s Note: It is FFS whether the complete list of E-UTRA cells served by the gNB shall be contained. The content of the neighbour cell IEs is FFS as well
	YES
	reject

	>>>Served Cell Information E-UTRA
	M
	
	<reference>
	
	–
	

	>>>Neighbour Information NR
	O
	
	<reference>
	
	–
	

	>>>Neighbour Information E-UTRA
	O
	
	<reference>
	
	–
	


	Range bound
	Explanation

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

	maxnoofNeighbours
	Maximum no. of neighbour cells associated to a given served cell. Value is 512.


9.1.X.20
EN-DC X2 SETUP FAILURE

This message is sent by the eNB/gNB to indicate X2 Setup failure.

Direction: eNB ( gNB; 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


END OF THIRD CHANGES
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