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1. Introduction

While it has been agreed that X2 is not required for support of handover for Home eNBs [1], there are potential benefits of supporting X2 for other purposes such as SON and interference management, as has been noted in [2][3][4]. As discussed in [2] there are potential drawbacks if a Macro eNB is required to have X2 links with a potentially large number of HeNBs in its vicinity. One potential solution to this which has been proposed is to make use of an “X2 Proxy”. In this paper we discuss some of the benefits of supporting X2 at HeNB and propose an architecture to minimise the resulting impact to the macro eNBs.
2. Discussion
2.1. Benefits of having X2 interface on HeNBs
There are several benefits of supporting X2 for HeNBs. These include the following.
· X2 provides information about cell loading/interference conditions and RB usage. Therefore X2 can be useful in supporting interference control between Home and Macro eNBs, and also between neighbouring Home eNBs. This applies to both uplink and downlink. In particular a Home eNB can be provided with a indication of the loading and usage of the Macro uplink, which is not available by other means e.g. “sniffing”. 

· X2 could also be used to support mobility between the Macro and HeNB layers. One example would be “waking up” of Home eNBs when UEs which are registered to use the Home eNB arrive in its vicinity.

2.2. Proposed architecture
The potential drawback of providing X2 between Macro and Home eNBs is that there could be many HeNBs within the coverage of the Macro, and furthermore the population of HeNBs may be dynamic. This would lead to significant complexity for the Macro in managing a large set of X2s. Furthermore when considering interference management it is questionable what benefit would arise if the Macro were to try and take account of conditions at the large number of HeNBs given that they would all have different interference/loading characteristics and given that each HeNB coverage area would be only a small fraction of the Macro cell.

For these reasons, in common with some other proponents we propose that an X2 proxy function should be used, which could be co-located with the HeNB gateway function. Furthermore we propose that the flow of X2 information should be unidirectional from the Macro to the HeNB via the X2 proxy. This allows a HeNB to take account of loading/interference conditions on the small number of macros in its vicinity while avoiding the need for a Macro to support many X2s or to take account of HeNB loading/interference conditions. It also avoids the need for the X2 proxy to somehow provide an aggregated indication to the Macro of loading/interference on set the HeNBs (which would anyway be difficult given that the HeNBs will have varying levels of loading/interference). 
Bidirectional X2 interfaces could be supported between neighbouring HeNBs. The set of Macro and/or HeNB neighbours X2 are established between could be self configuring, with X2 being setup/released on the basis of measurements made at the HeNBs.
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Figure 1: X2 proxy architecture

3. Conclusion
While it has been agreed that X2 is not required for support of handover for HeNBs, there are potential benefits of supporting X2 for other purposes such as SON and interference management. We propose that an X2 proxy function should be used, which could be co-located with the HeNB gateway function. Furthermore we propose that the flow of X2 information should be unidirectional from the Macro to the HeNB via the X2 proxy. This allows a HeNB to take account of loading/interference conditions on the small number of macros in its vicinity while avoiding the need for a Macro to support many X2s or to take account of HeNB loading/interference conditions.
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