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1
Introduction
In Rel-8 TS 36.300, it was concluded that X2 interface does not be supported between HeNBs [1]. Although, with respect to Rel-9, requirements relative to the active mobility by the X2 connectivity between HeNB and HeNB are raised up [2][3], there is no decision whether the X2 interface shall be provided between HeNBs in Rel-9 or not at this time.

However, when considering an uncoordinated, random and dense deployment of HeNBs, the interference control between HeNBs is especially more important than other issues. We should strive to have a clear solution for the interference control between HeNBs in Rel-9 somehow.

This document proposes the three alternative ways in the interference control point of view; the first is to support the X2 connectivity between HeNBs, the second is to define a new S1 message for the interference control between HeNBs such as LOAD INFORMATION message of X2 interface, the third is to add a new X2 message container IE into the legacy S1 message in order to transport the interference-related information between HeNBs over the S1 interface.
2
Discussion
In Rel-8 TS 36.300, it was concluded that X2 interface does not be supported between HeNBs [1]. Although, with respect to Rel-9, requirements relative to the active mobility by the X2 connectivity between HeNB and HeNB are raised up [2][3], there is no decision whether the X2 direct interface shall be provided between HeNBs in Rel-9 or not at this time.

However, when considering an uncoordinated, random and dense deployment of HeNBs, the interference control between HeNBs is especially more important than other issues. We should strive to have a clear solution for the interference control between HeNBs in Rel-9 somehow.

The purpose of the LOAD INFORMATION message is originally to transfer load and interference co-ordination information between eNBs controlling intra-frequency neighbouring cells [4].
The parameters for an interference control included in the LOAD INFORMATION message as follows:

· UL Interference Overload Indication

· UL High Interference Indication

· Relative Narrowband Tx Power

This document, therefore, proposes the three alternative ways as followings for an interference control between HeNBs..
2.1 Defining the X2 direct interface 
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Figure 1. Load Indication over X2 direct connectivity with neighbouring HeNBs
In the only latency point of view for an interference control between HeNB1 and HeNB2, it is the best scenario to have the X2 direct connectivity between HeNBs at least. A high cost and complexity in order to keep many connections with other HeNBs in this scenario is not a problem because it is enough to keep only a few connections with neighbouring HeNBs which are of small number actually. It is not necessary that HeNBs which are not in the neighbouring list get X2 connections with the HeNB1 above in the interference control point a view. 
A HeNB1 initiates the procedure by sending LOAD INFORMATION message, which is already defined as a X2AP message, to neighbouring HeNB2 controlling intra-frequency neighbouring cells in order to transfer load and interference co-ordination information directly. 
2.2 Defining a new S1 message
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Figure 2. Load Indication over S1 interface with neighbouring HeNBs
On the configuration without X2 interface between HeNBs in Rel-9, it is necessary to define a new LOAD INFORMATION for the interference control between HeNBs. This message shall be similar to the LOAD INFORMATION message of an X2 interface in which the parameters for an interference control is included. 
A HeNB1 initiates the procedure by sending LOAD INFORMATION message, which is newly defined as a S1AP message, to neighbouring HeNB2 controlling intra-frequency neighbouring cells in order to transfer load and interference co-ordination information via MME or HeNB GW. 
2.3 Defining a new X2 message container IE
The purpose of the X2 message container information element (IE) is to enable piggybacked transfer of a single X2 message within an S1 message. The X2 message included in this IE shall be coded within an S1 message as a single X2 message.

The LOAD INFORMATION message shall be primarily considered as the X2 message container information element coded within an S1 message for a successful HeNB deployment. 
3
Conclusions and Proposals
This document proposes the three alternative ways in the interference control point of view; the first is to support the X2 connectivity between HeNBs, the second is to define a new S1 message for the interference control between HeNBs such as LOAD INFORMATION message of X2 interface, the third is to add a new X2 message container IE into the legacy S1 message in order to transport the interference-related information between HeNBs over the S1 interface.

RAN3 is requested to discuss and decide to prefer which of alternatives among the three principles above for the interference control between HeNBs.

If this document is agreed in principle and we can get a result, we would like to submit the specific TDOCs or CRs according to the result in advance. 
Proposal 1 : This document proposes to define the X2 direct interface with neighbouring HeNBs for the interference control in chapter 2.1. 

Proposal 2 : This document proposes to define the new S1 message such as LOAD INFORMATION message for the interference control between HeNBs in chapter 2.2.
Proposal 3 : This document proposes to define the new X2 message container IE within an S1 message for the interference control between HeNBs in chapter 2.3.

Proposal 4 : RAN3 is requested to discuss and decide to prefer which of alternatives among the three principles above for the interference control between HeNBs.
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