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1   Introduction
In last RAN3 meeting, two possible solutions for the mobility enhancement between HeNB and Macro X2 were proposed: one is introducing the direct X2 interface between Marco and HeNB, and the other one is based on X2GW. Several open issues were identified, and this contribution is to discuss these open issues and gives the proposals.
2   Discussion
In this contribution, we discuss four aspects as follows: 
· The requirement & scenarios for enhanced HeNB-to-Macro mobility
· IP Issues

· Scalability of the solution based on direct X2 or X2GW
· Feasibility of a single solution to cover (H)eNB-to-HeNB
2.1   The requirement & scenarios for enhanced HeNB-to-Macro mobility
In [1], there is some study on the necessity of this enhancement on HeNB to Marco case. The only case is identified that if a large number of HeNBs are set in a macro place, e.g. hundreds even thousands of  HeNBs are deployed at shopping mall or other public place, large amount of handover procedure may be concurrent  in rush hours, EPS will be probably subject to an overload of signaling flow. It is reasonable to consider the enhancement in the cases proposed in [1]. 
2.2   IP Issues
There are two main IP issues on this enhancement
· Routing issue: in eNB Configuration Transfer, the HeNB may provide a local IP. But the HeNB-GW/MME(in case of no GW deployment) has the SCTP connection with the HeNB. So the HeNB-GW/MME has the routable IP to the HeNB. If the HeNB-GW/MME receives the eNB Configuration Transfer adapted from [2], then it should check the IP is routable or not then change it to the routable IP to the target.
· Dynamic IP address configuration: the IP of a HeNB may be dynamic assigned by the DHCP server.The IP can’t be changed online. If the IP is changed, the SCTP association and the S1 connection over this association will also be destroyed. Then the association is reestablished as the same when a HeNB powers on. The X2 interface should be reestablished as well.
2.3   Scalability of the solution based on direct X2 or X2GW
By establishing the direct X2, macro eNB could offload some signaling flow to CN, but when the large number of HeNBs is deployed overlapped with a Marco eNB, it is almost impossible for the macro to establish X2 interface because the eNB is not designed to support so much more SCTP associations. This is more like the situation when we discuss the HeNB connects to the MME directly. The updating of eNB may be needed.

There is no scalability issue in X2-GW based solution as the HeNB-GW for the EPC. 
2.4   Feasibility of a single solution to cover (H)eNB-to-HeNB 
As we discussed in the requirement part, the enhanced mobility between heNB and Marco is applied in the case when large open HeNB deployed in a big shopping mall etc. But the enhanced HeNB to HeNB mobility is used to resolve the mobility in enterprise case for CSG cells. The applicable cases, HeNB-to-eNB and eNB-to-HeNB, are very different; it is  difficult now to unify its in a solution at this stage. We should consider the issue separately.
2.5   Conclusion 

There are two basic enhancement aspects in general: decreasing the signaling load and short delay.

· Signalling: comparing to the legacy HeNB-to-Macro mobility based on S1 procedure, the proposed two solutions has similar gains to decrease the signaling impact on CN in some level because X2 handover is used in both solutions. 

· handover delay: there is no change on the data forwarding on UP. For CP, both solutions have the shorter delay than S1 based solution. The direct interface solution has shorter delay than X2 GW solution because extra processing delay is introduced. But this is no a very big problem because the biggest delay from the HeNB to the operator’s network via internet will never be changed. 

Though direct interface solution has better performance, but it will requires the extra update on Marco to resolve the scalability issue and IOT between marco vendors and HeNB vendors etc. For sure either solution need the HeNB to update support X2 interface and manage more SCTP associations and potentially IP Sec Tunnels, which will increase the cost and the complexity of the HeNB in some level. But there is only one scenario under discussion. So it is propose to investigate the solutions to consider the complexity and the cost increasing in the enhancement.
Proposal: The increase of Complexity and the cost of the HeNB should be considered
3   Conclusion
Based on the above discussion, we analyze the necessity of enhanced HeNB-to-Macro mobility, the pros and cons from X2GW and direct X2, also including other related topic. The conclusion is as follows, 
Proposal: The increase of Complexity and the cost of the HeNB should be considered 
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