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1 Introduction

There were several contributions in last meeting discussing the benefits of indirect X2 used for HeNB. For support of indirect X2, HeNB GW would have X2 proxy function.

Introducing indirect X2 is benefit to make network topology simply, alleviate nodes’ SCTP handling load and simplify IOT procedure between HeNBs and HeNBs/eNBs.

Although these advantages are clear, more features will introduce more complexity and will have impact on the stability of system. We should discuss scenario carefully before introducing X2 GW.
2 Discussions
An indirect X2 connection via X2 GW proxy which had been proposed from R10 can be used for a dense deployment of HeNBs, especially for intra-CSG case and between macro eNB and open HeNB. The scenarios which are suitable for using X2 GW include campus, enterprise and shopping mall, etc. We discuss them respectively in below.
2.1 HeNB-HeNB mobility
As an optimized architecture, X2 GW will simplify the network architecture and reduce the number of SCTP associations. HeNB GW with X2 proxy function is a concentrator to aggregate SCTP associations of X2 interfaces. From this point of view, X2 GW is more suitable for the scenario which has large numbers of HeNB in a local network, e.g. large enterprise or campus. HeNBs in a campus or enterprise are usually deployed for a same CSG. Most of the HeNBs in this network are hybrid/closed mode, and they seldom have direct X2 connection with external network due to lack of necessity.
Comparing with macro layer network in which all of eNBs in an MME Pool Area have full meshed connection with each other, the number of HeNBs in a home network will be normally less than the number of eNBs in an MME Pool Area. Therefore, we think the number of direct X2 connections within a home network will also be less than the number in an eNB network. Consequently, the load of SCTP associations in a home network can be acceptable and it will not impact the performance of HeNBs. 
For the deployment in enterprise or campus, the equipments normally purchased from same vendor. Thereby, IOT will not to be a big problem if there does not have X2 GW on the home network.

According to the above mentioned, X2 GW for HeNB-HeNB enhanced mobility is not necessary.
2.2 eNB-HeNB mobility
For a shopping mall where deployed a number of open mode HeNBs, it might need to be enhanced for the mobility between HeNB and macro eNB to alleviate CN load when users moved between HeNB and eNB frequently. If a macro eNB has meshed connections with every open HeNBs deployed by owners of stores or shopping mall and there are large numbers of HeNBs in this shopping mall, a number of SCTP associations would be involved. 
Whereas, if macro eNB just connects with HeNB GW which deployed for the shopping mall, the number of X2 connections will be greatly decreased.
Therefore, X2 GW architecture is more suitable for eNB-HeNB enhanced mobility. However, whether an X2 GW deployed in a home network which needs X2 connection with external network or not is determined by the preference of operators according to different scenario. If a few of HeNBs in a local network are open mode and they would have mobility requirement with around macro eNBs, only a few of X2 interfaces between eNB and HeNBs are needed. Whatever HeNB GW deployed or not, direct X2 interface is enough to support the scenario.
3 Conclusion

In section 2, we analyse the necessary of X2 GW in scenarios of enterprise/campus and shopping mall. 
As the conclusions, we propose RAN3 to accept the following proposals:

Proposal 1: For HeNB-HeNB mobility, X2 GW will not be able to provide more benefits. 
Proposal 2: For eNB-HeNB enhanced mobility, whether X2 GW be used or not is dependent on the decision of operators. If operators decide to introduce a HeNB GW as the concentrator of S1 interface, X2 GW could also be considered but not mandatory.
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