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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 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 Robustness Optimisation.  This function improves handover performance.
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 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
	eNB Configuration Update

	Mobility Robustness Optimisation
	Handover Failure Indication


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


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

	Handover Failure Indication
	HANDOVER FAILURE INDICATION


* * * SECOND Change * * * *

8.3.x

Handover Failure Indication

8.3.x.1
General

The purpose of the Handover Failure Indication procedure is to transfer handover failure information between eNBs controlling intra-frequency neighboring cells.  The scope covers the failure cases of Handover Too Early and Handover to Wrong Cell [15].

The procedure uses non UE-associated signalling.
8.3.x.2
Successful Operation
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Figure 8.3.x.2-1: Handover Failure Indication, successful operation 

An eNB initiates the procedure by sending HANDOVER FAILURE INDICATION message to eNBs controlling intra-frequency neighbouring cells.   By sending the message eNB1 indicates to eNB2 that following a successful handover from a cell of eNB2 to a cell of eNB1 a radio link failure occurred and the UE attempted RRC Re-establishment to either (as indicated in the Failure Cause IE):

a) the original cell of eNB2  - this is Handover Too Early, OR

b) a third cell – this is Handover to Wrong Cell.
The detection of Handover Too Early or Handover to Wrong Cell is made according to [15].

The Failure cell ECGI IE shall be included if eNB1 considers the Failure cell PCI IE is not sufficient to uniquely identify the failure cell.

The Re-establishment cell ECGI IE shall be included if this is known to eNB1.

The Re-establishment success flag IE shall be set when the Failure Cause IE is set to Handover to Wrong Cell.
The Cause IE shall indicate the handover cause for the handover from eNB2 to eNB1.
8.3.1.3
Unsuccessful Operation

Not applicable.

8.3.1.4
Abnormal Conditions

Void.

* * * THIRD Change * * * *

9.1.2.x
HANDOVER FAILURE INDICATION
This message is sent by the eNB1 to indicate a handover failure event.

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

	Message Type
	M
	
	9.2.13
	
	YES
	ignore

	HO Failure Cause
	M
	
	ENUMERATED (HO too early, HO to wrong cell)
	
	YES
	ignore

	Failure cell PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier
	YES
	ignore

	Failure cell ECGI
	O
	
	ECGI 

9.2.14
	
	YES
	ignore

	Re-establishment cell PCI
	M
	
	INTEGER (0..503, …)
	Physical Cell Identifier
	YES
	ignore

	Re-establishment cell ECGI
	O
	
	ECGI 

9.2.14
	
	YES
	ignore

	Re-establishment success flag
	O
	
	BOOLEAN
	
	YES
	ignore

	Cause
	M
	
	9.2.6
	Indicates handover cause employed for handover from eNB2 to eNB1
	YES
	ignore


* * * FOURTH Change * * * *

9.2.13
Message Type

The Message Type IE uniquely identifies the message being sent. It is mandatory for all messages.

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

	Procedure Code
	M
	
	INTEGER (0..255)
	"0" = Handover Preparation

"1" = Handover Cancel

"2" = Load Indication

"3" = Error Indication

"4" = SN Status Transfer

"5" = UE Context Release

"6" = X2 Setup

"7" = Reset

"8" = eNB Configuration Update

"9" = Resource Status Reporting Initiation

"10" = Resource Status Reporting

“11”  = Private Message
“12” = Handover failure indication

	Type of Message
	M
	
	CHOICE (Initiating Message, Successful Outcome, Unsuccessful Outcome, 

…)
	


* * * FIFTH Change * * * *
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