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1 Introduction

In Rel-8 TS36.300, it is concluded that no X2 interface exists between HeNBs. But for Rel-9, as active mode mobility requirement for UE camping on HeNB is raised up, some assumptions in Rel-8 have changed. 
This paper discusses and analyzes HeNB deployment scenarios, and proposes to differentiate distinct deployment scenarios when deciding whether to set up X2 interface for HeNB or not in Rel-9.
2 Discussion
As HeNB access modes ( Closed Mode, Open Mode and Hybrid Mode) are introduced in Rel-9, combining with CSG, HeNB will provide more flexible and specific applications. Generally, HeNB could be use for 3 main purposes thanks to its smallness in cubage and facility to deploy: for accessing in home, in enterprise environment and for extension of macro eNB coverage. 

In home scenario, like today’s WiFi AP, people use HeNB in their house to provide access to mobile network for domestic members and visiting guests at home in most cases. CSG shall also be configured with HeNB for user access restriction. For most home scenarios, HeNB is configured with a specific CSG, which is applied by the HeNB owner from operator, and only one HeNB belongs to this CSG. It is seldom to use more than one HeNBs at the same time at home. As people at home could always stay under a single HeNB coverage, the need for HeNB to HeNB handover is little. Therefore, most handovers in home scenario are macro eNB to HeNB (inbound handover) and HeNB to macro eNB (outbound handover). Although the HeNB in home scenario could also be configured as Hybrid Mode for extension of macro coverage for operator, it is illogical to connect two HeNBs of different families with X2 interface. So, S1 handover is sufficient for home scenario. 
But for an enterprise which deploys HeNB for inner mobile network, the number of HeNBs in the office zone is different according to the size of the enterprise—may be from one to dozens. All the HeNBs usually belong to a CSG. The staff of the enterprise may often move from one place to another place of the office zone in working hours. Most handover in enterprise scenario is HeNB to HeNB HO. It will produce much more mobility management signalling than home scenario. In this scenario, X2 interface between HeNBs seems very helpful. Setting up X2 interface between HeNBs in enterprise scenario will not only reduce S1 handover signalling, which may bring much pressure to core network, but also will lighten the tensity of backhaul data transmission which will be used for data forwarding in S1 handover.  As most enterprises have their LANs, X2 interfaces of HeNB interconnection could be established basing on the legacy ethernet. It will not bring more complexity for deployment and will achieve a good capability. The HeNBs in enterprise scenario also may be configured as Hybrid Mode for providing access of visitors, but commonly HeNBs in one enterprise shall be configured with a same CSG.
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Figure-1 HeNB Enterprise Deployment Scenario
If HeNB is used for extension of macro eNB coverage, it will be configured with Open Mode for common users accessing and usually be deployed by operator. It is also possible to continuously deploy more than one HeNBs in an area. Operator could lay out the HeNBs with elaborately planning to optimize network. X2 interface also could be support between HeNBs in this scenario. 
3 Conclusion and Proposal
It is proposed to consider above discussion and introduce X2 interface between HeNBs of same CSG for optimizing handover in enterprise in Rel-9.
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