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1.
Introduction
The new work items of HeNB mobility enhancement were discussed during the past two meetings in order to relieve the signalling impact on CN, which is caused by the S1 based mobility. X2 interface is considered to be added for release 10 HeNB. The agreement of the solutions has not yet been made. In this paper, we will analyze the LTE based HeNB mobility issues and show our view on it. 
2.
Discussion
In last meeting, the following agreements were made regarding LTE based HeNB mobility enhancement
1)  Focus of the work should be on HeNB to HeNB mobility optimizations

2)  X2 based mobility may be defined between eNBs/HeNBs and HeNBs in the following cases:

a.)  Between an eNB and an open access cell HeNB

b.)  Between two open access cell HeNBs

c.)  Between two closed HeNBs only if they have the same CSG ID
In this contribution, we will investigate this topic further and show our views on it.
2.1 eNB to HeNB Mobility Enhancement
One important application scenario of the enhanced mobility between eNB and HeNB is the shopping mall area, where the large open HeNBs could be deployed. Basically, two schemes were considered to support the enhanced eNB to HeNB mobility, one of which is called direct X2 interface scheme, in which the direct X2 interface is set up between eNB and each HeNB. The other one is X2-Gateway (X2-GW) based solution, which is introduced mainly to reduce the number of SCTP connections at the MME in the situation of a large number of HeNBs deployment.  
Our view is to support the second scheme because the direct X2 based method has many drawbacks for this application. The first one of them is that it will force the macro eNB to upgrade in order to support the large number of HeNBs direct X2 connection to it. The macro eNB is not designed for supporting that many SCTP associations. The second disadvantage is that macro eNB needs to keep updating the neighbour relation table (NRT) for HeNBs when a certain HeNB shuts off, which could happen to HeNB very often compared to the macro eNBs. That may cause burden to macro eNBs. The third drawback is inter-operability test (IOT) between macro eNB vendors and HeNB vendors, which could be very complicated since there will be a lot of vendors involving both macro eNB and HeNB. Although X2-GW based solution also has some drawbacks, for instance, relatively longer delay than scheme one, it is more practical for enhancing the mobility between eNB and HeNB.  Based on the reasons above, the following proposal is given
Proposal 1) X2-Gateway based indirect interface is suggested to RAN3 for the eNB to HeNB mobility enhancement. 
2.2 HeNB to HeNB Mobility Enhancement
One of the main application cases of the enhanced HeNB to HeNB mobility is the enterprise or campus environment, where one CSG is generally deployed. The mobility within one enterprise or campus may occur very frequently. If there exists X2 connection between HeNBs and HeNB GW, X2-GW indirect solution could be applied in this scenario. The only drawback is signalling delay. 
However, since the application scenario is totally different from the first case, i.e., the mobility between eNB and HeNB, we think that the direct X2 interface scheme is also allowed for this mobility scenario. The other main reasons are given as follows. 

Firstly, there are not the same NRT updating problem and the scalability problem as the first scenario since the macro eNBs are not involved. Secondly, in the enterprise scenario the HeNBs may likely be provided by the same vendor or a limited number of vendors. Thus the IOT will not be a big problem. Thirdly, the direct X2 interface has much smaller signalling message transfer delay compared with the X2-GW based scheme, which may improve the handover efficiency significantly. According to the description above, the following proposal is deduced.
Proposal 2) Direct X2 interface is acceptable for the HeNB to HeNB mobility enhancement.
3. Conclusions
In this paper, the (H)eNB to HeNB mobility enhancement were discussed. The following proposals are kindly suggested to RAN3:
Proposal 1) X2-Gateway based indirect interface is recommended to RAN3 for the eNB to HeNB mobility enhancement. 

Proposal  2)  Direct X2 interface is acceptable for the HeNB to HeNB mobility enhancement.
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