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1 Introduction
A new WI [1] on HNB and HeNB Mobility Enhancements was agreed for Rel-10. Only S1 handover is supported in Rel-9. For Rel-10, the following objectives are concluded.

Define the requirements and consider the techniques to support:



Enhanced HeNB to HeNB mobility.


Enhanced eNB to HeNB mobility and vice versa. *Open mode only needs to be considered.

Define any necessary new protocols to support this, making re-use of concepts and definitions from existing specifications where appropriate.
Consider the need for termination of the HO procedure at the GW.
In case termination of the HO procedure at the GW is agreed: consider enhancements for intra-CSG, intra HeNB-GW handovers.

This contribution discusses enhanced eNB to HeNB mobility and vice versa. During the discussion in last meeting, some open issues were identified. Those open issues are clarified in this paper.

2 Discussion
2.1 Requirements & deployment scenarios to support enhanced HeNB-to-Macro mobility
The typical deployment scenarios for open mode HeNB is hot spot area e.g. stadium, shopping center [2]. In this deployment scenario, the only available solution is S1 handover through CN which lead to the following drawbacks:

· There are a large number of handovers between macro and open mode HeNB in hot spot area.

· Every handover with open mode HeNB need to involve CN. This brings much burden to the core network.

· Handover performance decrease due to delay.

· X2 protocols and X2 handover are already defined. X2 handover has better performance than S1 Handover. The benefit of X2 handover is not fully utilized.
Therefore, investigate enhanced mobility solution relieving CN load is desirable.
Proposal 1: eNB to HeNB mobility enhancement and vice versa is necessary. 
2.2 Solutions for enhanced eNB-to-HeNB mobility
In last meeting, the following solutions were proposed for macro to HeNB mobility enhancement..
· X2GW-based

· Direct X2

Clarification on those identified open issues is given in Table 1.

Table 1: How to solve the identified issues for each solution
	
	X2GW-based


	Direct X2



	There are scenarios where the IP address provided by the security GW  to the HeNB is not routable by the Macro
	No this issue for this solution (
	The routeable IP used for S1 may be used for X2 Setup.  No problem (

	Need to consider the fact that IP address maybe dynamically configured
	No this issue for this solution (
	Impact on the macro performance i.e. accquire HeNB IP and setup/release X2. (


	Need to consider scalability of the solution
	No this issue for this solution (

	Existing macro nodes are not designed to support hundreds of SCTP associations  (

	Need to consider whether macro upgrade is needed
	No impact on macro in principle (
	macro need to be upgrade to support more number of SCTP associations (

	Whether we need to have a single solution to cover HeNB-to-HeNB and HeNB-to-Macro
	If direct X2 is used for HeNB-to-HeNB and X2 GW based is used for HeNB-to-Macro, the behavious in HeNB is the same. (
The only additional is the X2 support in GW. (
	A single solution to cover HeNB-to-HeNB and HeNB-to-Macro (


From the table, we can see that X2GW based solution only need implement X2 in HeNB GW. There is no scalable and dynamically IP configuration issue which is not easy to be solved if direct X2. It is proposed to use the X2GW based as way forward. 
Proposal 2: For optimized eNB to HeNB mobility, it is proposed to use the X2GW based as way forward.
3 Conclusion and proposal
This paper discussed the open issues proposed in last meeting and concludes the following proposals, that RAN3 is requested to conclude:
Proposal 1: eNB to HeNB mobility enhancement and vice versa is necessary. 
Proposal 2: For optimized eNB to HeNB mobility, it is proposed to use the X2GW based as way forward.
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