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1 Introduction
A new WI[1] on HNB and HeNB Mobility Enhancements was agreed for Rel-10. For HeNB, only S1 handover is supported in Rel-9. Techniques to support enhanced HeNB to HeNB mobility, enhanced eNB to HeNB mobility and vice versa need to be defined.
In this contribution, the following requirements to support enhanced HeNB to HeNB, eNB to HeNB mobility were discussed.  

· Support the X2 HO 
· The need of HO procedure terminated in the GW 
2 Discussion
2.1 Support the X2 HO
During S1 handover, all the messages between source and target will go through the core network. The drawbacks of this approach are the handover delay and burden to the core network. Compare with S1 handover, Handover preparation and data forwarding through X2 are more efficient than S1Considering the high number of HeNBs in deployment, the mobility between HeNB is frequent. To improve handover performance, reduce the handover delay and reduce the signaling flow to CN, X2 handover should be allowed for HeNB mobility enhancement. 
Proposal 1: X2 handover should be allowed for HeNB mobility enhancement. 
2.1.1 Direct X2 interface between HeNB

In the enterprise scenario multiple CSG cells are deployed. All the UEs in the company can access the entire CSG cells. The handover in one company will be very frequent. In this case, the existence of direct X2 between HeNB can reduce the handover delay. Load information exchange is important to make CSG cells work harmonized.

The drawback of with direct X2 interface is the number of SCTP connections to manage. The number of HNBs in one company is not so huge. The number of SCTP connection is manageable compared with macro eNB.
For X2 HO, after the target HeNB and the UE resources are successfully configured, the target HeNB inform this to the HeNB GW and the MME. There is so way for performing access control during Handover preparation.  Since the popular scenario for X2 handover is the enterprise case, it is intra-CSG. 

To avoid additional access control mechanism, intra-CSG mobility or move to open and hybrid mode need to has the higher priority in Rel-10. Inter-CSG mobility enhancement in Rel-10 should have low priority.
Proposal 2: Direct X2 interface between HeNB shall be supported. 

Proposal3: X2 HO for intra-CSG mobility, move to open and hybrid should have higher priority in Rel-10.
2.1.2 X2 interface between HeNB GW and eNB

For LTE, the technical to support enhanced eNB and HeNB mobility is one of our objectives.

Enhanced eNB to HeNB mobility and vice versa. *Open mode only needs to be considered
There will have thousands of HeNB in the macro coverage. Considering the restriction of SCTP connections, it is not possible to establish X2 between macro and each neighbor HeNB. To improve the HO performance,  X2 interface between HeNB GW and eNB can be established. HeNB GW works as a concentrator to other eNB. The architecture is similar as RN-DeNB.
Proposal 4: It is proposed that X2 interface between HeNB and HeNB GW, HeNB GW and eNB should be allowed to support the HO between HeNB and eNB. 
2.2 The need of HO procedure terminated in the GW 
In the enterprise scenario, the handover in one company is frequent. If the HO can be terminated in the GW, the signaling load in the MME will be greatly reduced.  S1 handover procedure terminated in the GW is shown in Figure 1. For supporting this S1 handover procedure, the HeNB GW needs to have the information i.e.
· UE AMBR

· EAB to be setup list

· UE security capability
· Handover Restriction list

· Trace activation

· SRVCC operation possible

· Security context

· CSG membership status
The HeNB GW can know UE AMBR, EAB to be setup list, UE security capability, Handover Restriction list, Trace activation, SRVCC operation possible during Initial Context Setup/UE context modification/E-RAB Setup… procedures. 
The key parameter the HeNB GW needs to know is the security context and CSG membership status if the target cell is hybrid mode.
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Figure 1: S1 HO procedure terminated in the GW
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Figure 2: X2 HO procedure terminated in the GW

X2 handover procedure terminated in the GW is shown in Figure 2.The common issues for S1 HO and X2 HO are access control and security. But if intra-CSG mobility or move to open and hybrid, there will have no access control problem. For intra-CSG, simplified security key derivation function can be defined.
Proposal 5: It is necessary to support the HO terminated in the GW for intra-CSG, intra-GW. For other case, it is FFS.
3 Conclusion and proposal
Based on discussion in section 2, we propose RAN3 to agree the requirement of the X2 handover support and HO procedure terminated in the GW, especially for intra-CSG, intra-GW, move to open and hybrid cases.  This paper includes the following proposals, that RAN3 is requested to conclude:
Proposal 1: X2 handover should be allowed for HeNB mobility enhancement. 
Proposal 2: Direct X2 interface between HeNB shall be supported. 
Proposal 3: X2 HO for intra-CSG, move to open and hybrid should have higher priority in Rel-10.
Proposal 4: It is proposed that X2 interface between HeNB and HeNB GW, HeNB GW and eNB should be allowed to support the HO between HeNB and eNB.
Proposal 5: It is necessary to support the HO terminated in the GW for intra-CSG, intra-GW. For other case, it is FFS.
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