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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.

-
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.
-
Inter-eNB UE Control Plane Context Transfer. This function allows transfer of Control Plane UE Context data for a UE that experienced RLF.
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

	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

	Inter-eNB UE Control Plane Context Transfer
	UE CP Context 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

	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


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

	Radio Link Failure Indication
	RLF INDICATION

	Handover Report
	HANDOVER REPORT

	X2 Release
	X2 RELEASE

	X2AP Message Transfer
	X2AP MESSAGE TRANSFER

	SeNB Reconfiguration Completion
	SENB RECONFIGURATION COMPLETE

	MeNB initiated SeNB Release
	SENB RELEASE REQUEST

	SeNB Counter Check
	SENB COUNTER CHECK REQUEST

	UE CP Context Indication
	UE CP CONTEXT INDICATION


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

8.3.9
Radio Link Failure Indication

8.3.9.1
General

The purpose of the Radio Link Failure Indication procedure is to transfer information regarding RRC re-establishment attempts, or received RLF Reports, between eNBs. The signalling takes place from the eNB at which a re-establishment attempt is made, or an RLF Report is received, to an eNB to which the UE concerned may have previously been attached prior to the connection failure. This may aid the detection of radio link failure and handover failure cases (TS 36.300 [15]).
The procedure uses non UE-associated signalling.

8.3.9.2
Successful Operation


[image: image1.emf] 

 eN B 1   eN B 2    

RLF INDICATION  


Figure 8.3.9.2-1: Radio Link Failure Indication, successful operation

eNB2 initiates the procedure by sending the RLF INDICATION message to eNB1 following a re-establishment attempt or an RLF Report reception from a UE at eNB2, when eNB2 considers that the UE may have previously suffered a connection failure at a cell controlled by eNB1.

eNB2 may include the ShortMAC-I IE in the RLF INDICATION message, e.g., in order to aid the eNB1 to resolve a potential PCI confusion situation or to aid the eNB1 to identify the UE.

eNB2 may include the UE RLF Report Container IE and optionally also the UE RLF Report Container for extended bands IE in the RLF INDICATION message, which may be used by the eNB1 to determine the nature of the failure. If the UE RLF Report Container IE is included in the RLF INDICATION message sent after successful re-establishment, the eNB2 shall use the Re-establishment Cell ECGI IE in the RLF INDICATION message to indicate the ECGI of the cell where the re-establishment was successful.
eNB2 may include the RRC Conn Setup Indicator IE in the RLF INDICATION message, which indicates that the RLF Report is retrieved after an RRC connection setup or an incoming successful handover.

If the RRC Conn Setup Indicator IE is present in the RLF INDICATION message, the eNB1 shall ignore the values in the Failure cell PCI IE, Re-establishment cell ECGI IE, C-RNTI IE and ShortMAC-I IE.

eNB2 may include the RRC Conn Reestab Indicator IE in the RLF INDICATION message, which may be used by the eNB1 to determine where the failure occurred.
Interaction with the UE CP Context Indication procedure
For scenarios described in TS 36.300 [15] the eNB1 may initiate the UE CP Context Indication procedure if the eNB1 was able to identify the UE context and to successfully verify the UE by means of the Resume ID, the ShortMAC-I and the E-UTRAN Cell Identifier of the Re-establishment cell contained in the RL INDICATION message.
8.3.9.3
Unsuccessful Operation

Not applicable.

8.3.9.4
Abnormal Conditions

Void.

8.3.a
UE CP Context Indication
8.3.9.1
General

The purpose of the UE CP Context Indication is to transfer Control Plane UE Context data from the old eNB to the new eNB as described in (TS 36.300 [15]).
The procedure uses non UE-associated signalling.

8.3.9.2
Successful Operation
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Figure 8.3.a.2-1: UE CP Context Indication, successful operation

eNB1 initiates the procedure by sending the UE CP INDICATION message to eNB2.
eNB1 shall include the C-RNTI, the ShortMAC-I and the ECGI in the UE CP CONTEXT INDICTION message as received from the eNB2.
eNB2 shall identify the UE Context along the provided C-RNTI and ShortMACI-I and the ECGI.

The old eNB may also provide NAS PDUs to the new eNB that have not yet been sent successfully to the UE.

The old eNB autonomously decides to remove all UE specific resources once the UE CP Context Indication has been triggered.

8.3.a.3
Unsuccessful Operation

Not applicable.

8.3.a.4
Abnormal Conditions

Void.

<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.1.2.b
UE CP CONTEXT INDICATION
This message is sent by the old eNB to transfer UE Context data to the new eNB.

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

	ECGI
	M
	
	ECGI 

9.2.14
	
	YES
	ignore

	C-RNTI
	M
	
	BIT STRING (SIZE (16))
	C-RNTI contained in the RRC Re-establishment Request message (TS 36.331 [9])
	YES
	ignore

	ShortMAC-I
	M
	
	BIT STRING (SIZE (16))
	ShortMAC-I contained in the RRC Re-establishment Request message (TS 36.331 [9])
[FFS, pending SA3]
	YES
	ignore

	MME UE S1AP ID
	M
	
	INTEGER (0..232 -1)
	MME UE S1AP ID allocated at the MME
	YES
	ignore

	UE Security Capabilities
	M
	
	9.2.29
	
	YES
	ignore

	AS Security Information
	M
	
	9.2.30
	
	YES
	ignore

	List of NAS PDUs
	
	0..1
	
	
	YES
	ignore

	>NAS PDU List Item
	
	1 .. <maxnoofNASPDUs>
	
	
	EACH
	ignore

	>>NAS-PDU
	O
	
	9.2.c
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofNASPDUs
	Maximum no. of NAS PDUs. Value is 4


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.2.c
NAS-PDU

This information element contains an EPC – UE or UE – EPC message that is transferred without interpretation in the eNB.

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

	NAS-PDU
	M
	
	OCTET STRING
	


<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Last Change >>>>>>>>>>>>>>>>>>>>

<<<<<<<<<<<<<<<<<<<< Unmodified Text omitted >>>>>>>>>>>>>>>>>>>>

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