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*** Start of change ***
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;
-
Handover cancellation.

-
Load Management;
-
Self optimisation functions:
-
Mobility parameters setting negotiation;

-
General X2 management and error handling functions:

-
Error indication;

-
Setting up the X2;

-
Resetting the X2;

-
Updating the X2 configuration data.

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.

	SN Status Transfer
	SN STATUS TRANSFER
	-
	-
	Used to manage forwarding of user plane data.

	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 Indication
	LOAD INFORMATION
	-
	-
	Used by the eNB to report interference coordination information to its neighbour eNBs.

	X2 Setup
	X2 SETUP REQUEST
	X2 SETUP RESPONSE
	X2 SETUP FAILURE
	Used to exchange necessary configuration data for the eNB to setup the X2 interface.

	eNB Configuration Update
	ENB CONFIGURATION UPDATE
	ENB CONFIGURATION UPDATE ACKNOWLEDGE
	ENB CONFIGURATION UPDATE FAILURE
	Used to update necessary data concerning the configuration of the X2 interface.

	Reset
	RESET REQUEST
	RESET RESPONSE
	-
	Used to completely reset the X2 interface.

	Mobility Setting Query
	MOBILITY SETTING REQUEST
	MOBILITY SETTING RESPONSE
	-
	Used to query if new mobility parameter setting is acceptable.

	Mobility Setting Commit
	MOBILITY SETTING COMMIT
	-
	-
	Used to inform to execute the new configurations.

	Mobility Setting Cancel
	MOBILITY SETTING CANCEL
	-
	-
	Used to inform to cancel the new configurations.


*** Next change ***
20.2.2.X
Mobility Setting Query procedure
The purpose of the Mobility Setting Query procedure is used to negotiate if the new mobility parameters are acceptable for the target cell.
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Figure 20.2.2. X-1: Mobility Setting Query procedure
20.2.2.Y
Mobility Setting Commit procedure

The Mobility Setting Commit procedure is initiated by an eNB to inform the target cell the execution of the new mobility parameters. 
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Figure 20.2.2.Y-1: Mobility Setting Commit procedure
20.2.2.Z
Mobility Setting Cancel procedure

The Mobility Setting Cancel procedure is initiated by an eNB to inform the target cell the resume of the old mobility parameters. 
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Figure 20.2.2.Z-1: Mobility Setting Cancel procedure
*** Next change ***
22.X
Self-optimisation

22.X.1
Support for Mobility Load Balancing

22.X.1.1
General

The objective of load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cells. This is done by the means of self-optimisation of mobility parameters or handover actions.

Self-optimisation of the intra-LTE and inter-RAT mobility parameters to the current load in the cell and in the adjacent cells can improve the system capacity compared to static/non-optimised cell reselection/handover parameters. Such optimisation can also minimize human intervention in the network management and optimization tasks.

Support for mobility load balancing consists of one or more of following functions:

-
Load reporting

-
Load balancing action based on handovers

-
Adapting handover and/or reselection configuration

Triggering of each of these functions is optional and dependends on implementation. Functional architecture is presented in Figure 22.X.1.1-1.
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Figure 22.X.1.1-1: Functional architecture of SON load balancing.

22.X.1.2
Load reporting

The load reporting function is executed by exchanging cell specific load information between neighbour eNBs over the X2 interface (intra-LTE scenario) or S1 (inter-RAT scenario). The load information consists of:

-
radio resource usage (UL/DL GBR PRB usage, UL/DL non-GBR PRB usage, UL/DL total PRB usage),

-
HW load indicator (UL/DL HW load: low, mid, high, overload),

-
TNL load indicator (UL/DL TNL load: low, mid, high, overload),

-
cell capacity class value (UL/DL relative capacity indicator: the same scale shall apply to E-UTRAN, UTRAN and GERAN cells when mapping cell capacities on this value),

-
available load value (UL/DL available capacity for load balancing as percentage of total cell capacity),


Note 1: the available load value is expressed in available E-UTRAN resources.


Note 2: a cell is expected to accept traffic corresponding to the indicated available capacity.

Load information shall be provided in a procedure separated from existing active mode mobility procedures.

22.X.1.3
Load balancing action based on handovers

The source cell may initiate handover due to load (see sub-clauses 10.1.2 and 10.2.2). The target cell performs admission control for the load balancing handovers. A handover preparation related to a mobility load balancing action shall be distinguishable from other handovers, so that the target cell is able to apply appropriate admission control. 

22.X.1.4
Adapting handover and/or reselection configuration

This function enables requesting of a change of handover and/or reselection parameters at target cells.The source cell that initialized the load balancing estimates if it is needed to change mobility configuration in the source and/or target cells. If the amendment is needed, the source cell initializes mobility negotiation procedure toward the target cells.

The source cell informs the target cells about the new mobility setting and provides cause for the change (e.g. load balancing related request). The proposed change is expressed by the means of parameters related to mobility setting. Cell reselection configuration may be amended to reflect changes in the HO setting, or vice versa. All the cells affected by the change must accept the proposed configuration before the change is executed in the source and target cells. This is realized by the mechanism in figure 22.X.1.4-1. The source cell send Mobility Setting Commit message to inform the neighbor cell to execute the new setting in case of all responses are accept. Else, the source cell send Mobility Setting Cancel message to inform the neighbor cell to cancel the new setting in case of at lease one response is reject.
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Figure 22.X.1.4-1: Mobility Setting negotiation procedure for SON load balancing.

All automatic changes on the HO and/or reselection parameters must be within the range allowed by OAM.
*** End of change ***
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