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1. Introduction
Supporting direct X2 mobility between macro eNB and open HeNB had been proposed and discussed [1]. We believe that benefits can be surely gained by introducing X2 mobility between macro eNB and open mode HeNB with little specification impact. However, considering closed or hybrid mode HeNBs deployed in realistic network much more than open mode HeNBs, enhancement of mobility for closed or hybrid HeNBs can achieve more gains. This contribution intends to provide rationales to be discussed for X2 mobility between closed/hybrid HeNB and macro eNB, and we wish RAN3 to make decisions and give way forward on R11 HeNB mobility enhancement.
2. Discussion
2.1. Scenarios
· Enterprise 
In an enterprise, HeNBs are deployed in order to provide dedicated or preferable service for the employees, besides to provide basic service for guests.   Thus, the HeNBs are normally configured as closed or hybrid mode rather than open mode. 

There are two crowd flows in opposite direction every working day, one from out of enterprise into office in the morning, the other leaving out of office at evening. Consequently, at the two periods, there would be signaling load peak in core network due to massive handovers from HeNB to macro eNB and vice versa. With mobility enhancement via X2 between HeNB and macro eNB, the signaling load in core network can be relieved greatly. 
· Shopping mall 
In shopping mall, typically hybrid mode HeNBs might be deployed, and there may be small quantity of open mode HeNBs when market owners want to provide the same quality of service for customers as clerks. 

The traffic load peak of the network might appear in some special days, e.g. holidays or discount season. There is endless flow of shoppers back and forth, which leads to very frequent handover between HeNBs deployed indoor and macro eNB outdoor.  High frequency of handover in the concrete area might decrease the handover success rate and increase handover delay due to signaling overload in CN node. In this regard, X2 mobility can alleviate the problem and avoid deteriorating network service. 
2.2. Unidirectional X2 handover
One may argue that X2 handover can only be executed in one direction, i.e. from closed/hybrid HeNB to macro eNB, while it is not technically feasible in reverse direction and S1 handover still need to be performed. However, benefits would be obtained indeed even only in one direction since the signaling load of CN is reduced almost by half. 

Moreover, this issue also exists in case of direct X2 interface between a closed/hybrid HeNB and an open HeNB. Taking into account that RAN3 has agreed the mechanism for HeNB, the same intention still could be applied for the macro eNB. From HeNB’s perspective, a macro eNB is similar to an open HeNB, thus the X2 specification is impacted by the supporting of X2 handover from closed/hybrid mode HeNB to macro eNB. In other words, this feature may be implemented without any additional specification impact.

2.3. Quantity of X2 connection
Another concern should be considered for enabling X2 mobility between HeNB and macro eNB is the quantity of X2 connection, which had been analyzed and discussed during R10. And in [2] it shows that an eNB can have the capability to support hundreds of SCTP association/X2 connections. In reality, in scenario of enterprise or shopping mall, there is likely HeNB Gateway deployed, and then X2 connections between macro eNB and HeNBs can be setup via the gateway acting as a proxy. As a result, the amount of transport layer link or X2 connection is rather limited. Therefore, the setup and maintaining of X2 connections between HeNBs and macro eNB is not a big issue.

3. Conclusion
It is discussed the requirement of supporting X2 mobility in two typical deployment scenarios. In these scenarios, the number of closed or hybrid mode HeNBs is much larger than the number of open mode HeNBs. Taking it into consideration, the benefits obtained by X2 mobility between closed/hybrid mode HeNB and macro eNB are far more than only considering open mode HeNB, furthermore there is no additional specification impact for supporting this feature. 

Proposal: X2 mobility could be supported between macro eNB and all of the three modes (open, closed and hybrid) of HeNBs.
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