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1. Introduction

Although it has been stated [1] that HeNBs don't need to support X2 interfaces, the statement was then soften by agreeing that an X2 interface makes sense in case of HeNBs belonging to the same CSG [3], while [4] provides arguments in favour of letting HeNBs being X2-connected to their neighbours.
In addition, RAN4 highlighted [5] the importance of proper interference mitigation techniques so as to keep system performances at a good level and to have the network benefit from HeNB deployment.
The contribution presents and discusses some of the benefits of having an X2 interface for HeNBs, and proposes the proxy solution [2] as an enabler for X2-fitted HeNBs deployment.
2. Discussion
2.1. The following points may benefit from having and X2 interface on HeNBs:

a) An X2 interface allows faster handovers, with limited burden put on the serving MME.
b) Femto / macro interference mitigation is a key factor to enable HeNB deployment. Signalling exchange through X2 will ease self-optimisation of interference mitigation parameters

c) Open CSG has been reported by RAN4 has an interference mitigation technique, by having the possibility to hand-over a UE from the macro-cell to the interfering home cell, a technique that can be viewed as a kind of load balancing. It requires the macro-cell to be aware of the load situation in the home cells. Load signalling could advantageously be exchanged through X2 interfaces
d) Intermittent HeNBs is another possible technique for reducing interferences. HeNB cells could be woken-up through X2 interface by a macro-eNB when needed, without involving CN nodes [6]
e) Inter-HeNBs interferences are a serious issue as soon as HeNBs will be deployed in dense areas as flats. Having the possibility to let those HeNBs self-coordinate through an X2 interface should be left opened.

2.2. The X2 proxy as a solution to HeNB deployment

The two major drawbacks for X2-fitted HeNB deployment are related to scalability:
· a macro-eNB could have to manage a possibly high number of X2 interfaces, which may quickly become unbearable, especially since HeNBs may be switched on and off.
· a HeNB may have to cope with several X2 interfaces, leading to added complexity in the HeNB.
By introducing an X2 proxy function as presented in [2] between a set of HeNBs and the neighbouring macro-eNBs (Figure 1), the set of HeNBs appears to the macro-eNBs a single node with a single X2 interface.
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Figure 1: X2 proxy architecture

Indeed, the X2 proxy helps working out the deployment issues listed above and opens the door to the benefits listed in 2.1.
An X2 proxy-base deployment has in addition the following characteristics:
a) The extra delay added by the proxy could be negligible since proxy operations are quite simple. Handovers will be faster than compared to HO through S1

b) With the outcome of ANR (Automatic Neighbour Relation) function, neighbour discovery will not raise configuration issues. The amount of signalisation will remain low since even if home cells are visible to neighbouring (macro) eNodeBs, they will appear to be managed by one base station only.

c) The proxy is able to aggregate load indications coming from HeNBs before presenting them to the macro-eNB. Indeed, the macro-eNB is not flooded by numerous signalling messages and can get a complete load picture in a row. Indeed, load balancing algorithms become feasible.
d) Signalling load due to the HeNB intermittence might overtake hand-over signalling burden MMEs will have to cope with. The X2 proxy will release MMEs from this signalling load
e) MME load might be further reduced with the possibility to wake-up HeNB cells through X2.

f) The X2 proxy is a good place for dealing with X2 security and security keys. Indeed, neighbouring macro-eNBs and CN nodes could see HeNBs as if they are connected to operator's network through a secured transport network.

g) The X2 proxy solution can easily be integrated in the HNB GW architecture currently under discussion.

3. Conclusion
Having the possibility to deploy HeNBs supporting an X2 interface brings clearly some benefits. 
The X2 proxy is an enabler of their deployment as it is a solution to overtake the scalability issue having X2 in HeNBs would otherwise raise.

Moreover, the X2 proxy does not require the definition of new interfaces, but only small adaptations of X2-AP protocol.
We think the gain is worth the pain and propose that the following items are captured in TR020:

· The benefits of having HeNBs with an X2 interface

· A HeNB deployment option including an X2 proxy
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