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20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in ECM-CONNECTED:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB;
-
UE Context Release in source eNB;
-
Handover cancellation.
-
Uplink Load Management;
-
General X2 management and error handling functions:

-
Error indication;

-
Reset
20.2.2
X2-CP Procedures

The elementary procedures supported by the X2AP protocol are listed in Table 20.2.2-1 below:

Table 20.2.2-1: X2-CP Procedures

	Elementary Procedure
	Initiating Message
	Response Message of Successful Outcome
	Response Message of Unsuccessful Outcome
	Description & comments

	Handover Preparation
	HANDOVER REQUEST
	HANDOVER REQUEST ACKNOWLEDGE
	HANDOVER PREPARATION FAILURE
	Used by source eNB to request a handover to the target eNB

	Handover Cancellation
	HANDOVER CANCEL
	
	
	Used by the source eNB to cancel a previously requested handover in a target eNB

	UE Context Release
	UE CONTEXT RELEASE
	-
	-
	Used by the target eNB to signal to source eNB that control plane resources for the handed over UE context can be released.

	Error Indication
	ERROR INDICATION
	-
	-
	Used by the eNB to report errors in a received message provided they cannot be reported by an appropriate response message.

	Load Management
	LOAD INDICATOR
	-
	-
	Used by the eNB to report its load conditions to its neighbour eNBs.

	Reset
	RESET REQUEST
	RESET RESPONSE
	-
	Used to align the resources in eNB1 and eNB2 in the event of an abnormal failure. 

	SN Status Transfer
	SN STATUS TRANSFER
	-
	-
	Used by source eNB to transfer the uplink PDCP-SN and HFN receiver status and the downlink PDCP-SN and HFN transmitter status from the to the target eNB during an X2 handover

	UE Context Release
	UE CONTEXT RELEASE
	-
	-
	Used by the target eNB to signal to the source eNB that control plane resources for the handed over UE context can be released.

	X2 Setup
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE
	Used to exchange application level data needed for two eNBs to interoperate correctly over the X2 interface

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE
	Used to update application level data needed for two eNBs to interoperate correctly over the X2 interface

	Resource Status Update Initiation
	RESOURCE STATUS REQUEST
	RESOURCE STATUS RESPONSE
	RESOURCE STATUS FAILURE
	Used by an eNB to request the reporting of load measurements to another eNB.

	Resource Status Reporting
	RESOURCE STATUS UPDATE
	-
	-
	Used by eNB to report the result of measurements requested by another eNB using the Resource Status Reporting Initiation.


20.2.2.a
SN Status Transfer procedure

The SN Status Transfer procedure is initiated by the source eNB when it considers the transmitter/receiver status to be frozen. 


[image: image1]
Figure 20.2.2.a-1: SN Status Transfer procedure

The source eNB sends a SN STATUS TRANSFER message to the target eNB including the uplink PDCP-SN and HFN receiver status and the downlink PDCP-SN and HFN transmitter status. 

20.2.2.b
UE Context Release procedure

The UE Context Release procedure is initiated by the target eNB to signal to the source eNB that control plane resources for the handed over UE context can be released. 


[image: image2]
Figure 20.2.2.b-1: UE Context Release procedure

The target eNB sends a UE CONTEXT RELEASE message to the source eNB. 
20.2.2.c
X2 Setup procedure

The X2 Setup procedure is used to exchange configured data which is required for two eNBs to interoperate correctly over the X2 interface. The X2 Setup procedure is the first X2AP procedure which will be executed.
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Figure 20.2.2.c-1: X2 Setup procedure
-
The eNB initiates the X2 Setup procedure by sending the X2 SETUP REQUEST message including a list of served cells to a candidate eNB.

-
In the successful case the candidate eNB responds with the X2 SETUP RESPONSE message which includes its served cells. 

-
If the candidate eNB cannot accept the X2 Setup Request the candidate eNB responds with the X2 SETUP FAILURE message appropriate cause value. 

20.2.2.d
eNB Configuration Update procedure
The eNB Configuration Update procedure is used to provide updated configured data to a peer eNB. 
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Figure 20.2.2.d-1: eNB Configuration Update procedure

-
The eNB initiates the eNB Configuration Update procedure by sending the ENB CONFIGURATION UPDATE message including updated configured data like served cells to the peer eNB. 

-
The peer eNB responds with the ENB CONFIGURATION UPDATE ACKNOWLEDGE message to acknowledge that the provided configuration data are successfully updated. 

-
The peer eNB shall overwrite and store the received configuration data which are included in the ENB CONFIGURATION UPDATE message. Configuration data which has not been included in the ENB CONFIGURATION UPDATE message are interpreted by the peer eNB as still valid. 

-
In case the peer eNB cannot accept the received configuration updates the peer eNB shall respond with the ENB CONFIGURATION UPDATE FAILURE message including an appropriate cause value to indicate the reason. 

20.2.2.e
Resource Status Reporting Initiation procedure
The Resource Status Reporting Initiation is used by an eNB to request the reporting of load measurements to another eNB. 
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Figure 20.2.2.e-1: Resource Status Update Initiatiation procedure

-
The eNB initiates the Resource Status Reporting Initiation by sending the RESOUCE STATUS REQUEST message to the peer eNB. 

-
The peer eNB responds with the RESOUCE STATUS RESPONSE message if the eNB is able to initiate the measurements as requested. 

-
The peer eNB shall initiate the requested measurement according to the parameters given in the request in case the Registration Request IE set to "start" and shall terminate the reporting in case the Registration Request IE set to " stop".. 

-
In case the peer eNB cannot initiate the requested measurement, the peer eNB shall respond with the RESOUCE STATUS FAILURE message including an appropriate cause value to indicate the reason. 

20.2.2.f
Resource Status Reporting procedure
The Resource Status Reporting procedure is used by eNB to report the result of measurements requested by another eNB using the Resource Status Reporting Initiation.. 

[image: image6.emf] 

eNB  

eNB  

X2 - AP:  RESOURCE STATUS  UPDATE  


Figure 20.2.2.f-1: Resource Status Reporting procedure

The eNB initiates the Resource Status Reporting procedure by sending the RESOUCE STATUS UPDATE message including the results of the measurements for each requested cell. 

20.2.2.g
Reset procedure
The Reset procedure is used to align the resources in eNB1 and eNB2 in the event of an abnormal failure. The procedure resets the whole X2 interface.. 
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Figure 20.2.2.g-1: Resource Status Reporting procedure

-
The eNB1 initiates the Reset procedure by sending the RESET REQUEST message to the eNB2. 
-
The eNB2 shall abort any other ongoing procedures over X2 between eNB1 and eNB2. The eNB2 shall delete all the context information related to the eNB1
-
The eNB2 responds with the RESET RESPONSE message after completion of release of the resources.

20.2.2.h
Inter-cell Load Management

Inter-cell load management in E-UTRAN is performed through the X2 interface. In case of variation in the load condition, the eNodeB signals the new load condition to its neighbour eNodeBs e.g. the neighbour eNodeBs for which an X2 interface is configured due to mobility reasons.

The LOAD INDICATOR message is used to signal the load conditions between eNodeBs.


[image: image8.emf] 
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Figure 20.2.2.g-1: LOAD INDICATOR message over X2
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