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1
Introduction
Based on the analysis provided by RAN3 in [1], RAN1 decided that uplink inter-cell interference control in LTE will be done through the X2 interface. RAN3 was then tasked [2] to define the means over X2 that allow inter-cell interference management.
This document discusses the high level principles of the X2-based inter-cell interference control scheme. Based on this discussion the document proposes text for TS36.300.
2
Principles for inter-cell interference control over X2

The main idea behind the X2-based uplink inter-cell interference management scheme is that each eNodeB measures the received interference level and sends this information to its neighbor eNodeBs. This information can then be used by the eNodeBs to control the Tx Power Spectral Density (PSD) of the served UEs. The UE Tx PSD can be adjusted by explicit power control commands and/or scheduling grant messages from Node-B. 
More details as follows:
Neighbour eNodeBs:

Each eNodeB should be configured with a group of neighbor eNodeBs for the distribution of the uplink load information. The group of neighbor eNodeBs can be statically configured via O&M or dynamically maintained based on measurement reports received from the UEs. We assume that the eNodeB is configured via O&M with a static group of neighbour eNodeBs, however such assumption does not rule out possibilities for other functions to create neighbour relations (it is a separate functionality).
Load Information

A new message needs to be defined over X2 to signal the uplink load information between neighbor eNodeBs, here called LOAD INDICATOR message. The load information carried in LOAD INDICATOR message can be a single bit load indicator to (like in HSPA) or a function of the load. Also, the load information can concern the entire band or individual sub-bands. As indicated in [2], RAN1 is still discussing the details of the load information and consequently the amount of bits that need to be signalled.  Here it is proposed to agree on the definition of the LOAD INDICATOR message in the X2 control plane. The number of bits that needs to be signalled in the message will be decided in stage-3 based on future RAN1decisions.
Reporting mechanism
The reporting mechanism for sending the LOAD INDICATOR message should be event-based. The trigger to send a new LOAD INDICATOR message should be the change in the load condition. The advantage of such approach is that the X2 load is increased only when there is a change in the load conditions.
3
Text Proposal for 36.300

Based on the high level principles discussed in the previous section, the following text is proposed for 36.300:

20.2.x
Inter-cell Load Management
Inter-cell interference 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 neighbor eNodeBs e.g. the neighbor eNodeBs for which an X2 interface is configured due to mobility reasons. This information can then be used by the eNodeBs in its scheduling and admission decisions.
The LOAD INDICATOR message is used to signal the load conditions between eNodeBs. 

#Partially Omitted 

20.2.1
X2-CP Functions

The X2AP protocol supports the following functions:

-
Intra LTE-Access-System Mobility Support for UE in LTE_ACTIVE:

-
Context transfer from source eNB to target eNB;

-
Control of user plane tunnels between source eNB and target eNB.
-
Uplink Load Management
-
General X2 management and error handling functions:

-
Error indication.

20.2.2
X2-CP Procedures

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

Table 20.2.2: X2-CP Procedures

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

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

	Release Resource
	RELEASE RESOURCE
	-
	-
	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 neighbor eNBs.
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Figure � SEQ Figure \* ARABIC �1�: LOAD INDICATOR message over X2
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