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1 Introduction
Inter-cell interference management is one of key challenges in heterogeneous networks. Especially for  HeNBs where an X2 interface may not be available, how to share the coordination information for interference management between HeNBs would be an issue. Over-the-air (OTA) coordination can be used for this purpose and there can be two possible ways in sharing information by OTA:

· Broadcasting: HeNB exchanges coordination information with neighbouring HeNBs by broadcasting. HeNB needs ‘DL receiver’ capability to hear neighbouring HeNBs’ broadcasted coordination information[1].
· UE relaying: UE relays coordination information. UE receives coordination information from a serving HeNB through DL and relays this information to neighbouring HeNBs through UL[2~4].
In this contribution, we discuss OTA coordination for interference management of HeNBs using these methods.
2 OTA interference coordination
2.1 Semi-static coordination
In Rel. 8, there is semi-static interference coordination where information on transmit power per RB is exchanged between eNBs over the X2 interface. Similarly, in LTE-advanced, for semi-static interference coordination between HeNBs, where an X2 interface may not be available, information on transmit power can be transmitted on broadcast channel. Other types of information such as traffic load information can be broadcasted together. Neighbouring HeNBs of ‘DL receiver’ capability captures the information periodically.
There can be HeNBs that don’t have ‘DL receiver’ capability or are located in hidden area where HeNBs cannot receive broadcasted information even with DL receiver. For those HeNBs, UE relaying can be used to share coordination information. HeNB may request its UE to relay its coordination information or gather neighbouring HeNBs’ coordination information.

The shared information enables the neighbouring HeNBs to coordinate interference in each RB. HeNB can assign high transmit power on the RBs where neighbouring HeNBs are not assigning high power. When there is conflict between neighbouring cells in high power assignment for some RBs due to the high traffic load, a little more complicate assignment algorithm can be used considering traffic load information such that cells of higher traffic load can occupies more RBs for high power assignment. By exchange coordination information, equilibrium of power assignment can be established between HeNBs.
2.2 Dynamic coordination
UE relaying can be used for dynamic interference coordination [2][3].
Serving HeNB identifies the set of resources that it wishes that neighbouring HeNBs assign low (or higher) transmit power. Then, it sends a message to its UE indicating this resource set. UE uses its UL for relaying this information to neighbouring HeNBs. Neighbouring HeNBs which receive this information limit their transmit power on that resource set. Neighbouring HeNBs may limit (or increase) their transmit power during some amount of time. The information about time can be relayed together from HeNB or pre-determined.
There can be conflict such that neighbouring cells can ask the same or overlapping resources to limit transmit power at the same time. Some kind of priority is required to resolve this conflict. For example, a value for priority can be relayed together that is calculated based on the buffer status of UE. Then neighbouring HeNBs of lower priority should reassign their UE to other resources.
3 Conclusion

We have discussed OTA coordination for interference management of HeNBs.

This contribution have discussed
· that semi-static interference coordination similar with the scheme of Rel. 8 can be implemented by OTA coordination. For OTA coordination, broadcasting and/or UE relaying can be used. Broadcasting is efficient if HeNB has ‘DL receiver’ capability and UE relaying is helpful for HeNB without ‘DL receiver’ or located in hidden area.
· dynamic interference coordination using UE relaying. In addition to relaying the request for limiting transmit power to neighbouring HeNBs for some resource, time and priority information will be helpful if it can be relayed together. Time information indicates the amount of time that the request is effective. The priority is for resolving the conflicting case such that neighbouring HeNBs are requesting to limit transmit power on the same resources.
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