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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 HeNB to HeNB mobility. 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-HeNB mobility
The typical deployment scenarios for HeNB mobility enhancement is the enterprise, campus case. In this deployment scenario, the only available solution is S1 handover through CN which lead to the following drawbacks:

· Mobility within one enterprise is very frequent. This brings much burden to the core network.

· Handover performance decrease due to delay.

· X2 protocols and X2 handover are already defined while not supported. X2 handover has better performance than S1 Handover. The benefit of X2 handover is not fully utilized.
Especially, the HeNB is randomly deployed. The mobility within one enterprise should not give much burden to operator network e.g. MME and S-GW. Therefore, investigate enhanced mobility solution is desirable.

Proposal 1: HeNB to HeNB mobility enhancement is necessary. 
2.2 Solutions for enhanced HeNB-to-HeNB mobility
In last meeting, the following solutions were proposed for HeNB mobility enhancement. The second one is for macro to HeNB mobility.
· S1 HO termination at GW (only applicable to HeNB-to-HeNB case)

· X2GW-based

· Direct X2
· X2 terminated at GW
In this beginning, any solution should not be excluded.  The gains and complexity should be evaluated first, unless there is big impact on the other network entities e.g. macro eNB or MME.

Proposal 2: For optimized HeNB to HeNB mobility, Direct X2, X2 terminated at GW and S1 HO termination at GW should be considered as possible.
2.2.1 Whether the solution should cover inter-CSG
In enterprise scenario, the HeNBs should be in one CSG. Multiple CSG in one enterprise is possible but it is not popular.

Currently it is the MME to perform access control during handover. If inter-CSG mobility, additional access control mechanism should be defined no matter which solution above are used. Inter-CSG should have lower priority than intra-CSG. 
If the target cell is open mode, the enhanced handover procedure can be the same as intra-CSG.  We should not restrict the usage of the optimized handover procedure in this case.

For hybrid target cell, both CSG member and non-CSG member can access. Differentiated Qos support in hybrid cell is optional feature. Membership check can be done during handover preparation of after handover preparation.  Therefore, optimize handover procedure can be used for moving to a hybrid cell.
Proposal 3: Optimized solutions for intra-CSG mobility, move to open mode and hybrid mode should have higher priority in Rel-10. Inter-CSG mobility is FFS.
2.2.2 IP address dynamically configuration

The IP address is configured when the HeNB power up. In enterprise scenario, the HeNB is not frequently power off/power on as residual case. 

There are two approaches to get the neighbors IP address:
· Get the IP address from HMS during HeNB registration procedure.

· Get the IP address by ANR procedure

Once a new HeNB is deployed, the HMS can notify its neighbor’s IP in the enterprise to the new one. Or with ANR, the source HeNB can know the neighbor is in the same CSG with source. When a HeNB is power off, the X2 is released. Even if the IP address is changed when power on. The X2 will be setup again. There is no problem for the IP address dynamically configuration.
2.2.3 Need to consider scalability of the solution
The number of HeNBs in one company is not so huge. The number of SCTP connection is manageable compared with macro eNB.  Therefore, there is no scalability issue for enterprise case.
2.2.4 Security requirements
The HeNB will connect to other entities e.g. MME through Security GW. The security GW can avoid any threat to the operator network. It’s the same that the HeNB can access to other HeNB without security issue, especially in internal enterprise network.  There is no additional security requirement with above proposed solutions. 
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: HeNB to HeNB mobility enhancement is necessary. 
Proposal 2: For optimized HeNB to HeNB mobility, Direct X2, X2 terminated at GW and S1 HO termination at GW should be considered as possible.
Proposal 3: Optimized solutions for intra-CSG mobility, move to open mode and hybrid mode should have higher priority in Rel-10. Inter-CSG mobility is FFS.
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