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1
Introduction
This document considers the interfaces and protocols to support enhanced mobility between macro and HNB and between HNBs on different gateways.
2
Discussion
2.1
Macro to HNB enhanced mobility

This was discussed in [3] and the use of Iur between HNB-GW and macro RNC was proposed as being the only feasible solution.  Figure 1 shows the architecture.
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Figure 1: Iur connection from RNC to HNB system via HNB-GW.

Assuming that the RNCB may have a large number of HNBs within its coverage area, probably the HNB-GW serves all the HNBs within the RNC serving area, the HNB-GW is able to serve as a concentrator for horizontal connectivity purposes.

Each macro cell served by the RNC may not be able to handle neighbour-femto-cells in a way visible on the BCH, however, it should be possible to establish neighbour-relations to all HNBs within its service-area and to memorise these relations within its related cell-contexts.

With this configuration most RNSAP functions can be supported, including  Soft Handover support (RL Setup and related procedures) and  Enhanced SRNS Relocation procedures.

No change to the architecture of HNB to HNB connectivitiy is needed, this remains as in Rel-10, the connectivity between HNB and RNC is via a Iurh and Iur with an interworking function provided in the HNB-GW. 

2.2 Inter-GW Enhanced Mobility

This is considered to be a lower priority for solution, so in considering this, the simplest solutino involving minimum additional changes would be beneficial. 

There are two main options:

a) Provide an Iurh interface beween HNBs on different GWs.  Three possible variants of this are shown in section 2.2.1 and Figure 2.

b) Use Iur between HNB-GWs to provide connectivity based on similar scheme of connecitivity with macro to HNB in 2.1 above. Shown in section 2.2.2 and Figure 3
2.2.1
Consideration of Iurh interconnect scheme.
	a) femto-femto, direct Iurh:
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	b) femto-femto, two Iurh proxies
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	c) femto-femto, two Iurh proxies
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Figure 2 Iurh Inter-GW connectivity variants.

This approach has the advantage of providing similar functionality to the HNB for Intra- and Inter-GW operations.  It would allow a completely mixed GW deployment with HNB-HNB handovers efficiently delivered between HNBs on different GWs. 
The approach has some disadvantages. It would need significant changes to Iuh to allow termination on the HNB-GW for multiple HNBs, in effect, providing an enterprise GW funcationality. In Figure 2 HNB-GWa would need to support an Iuh which sees not one but multiple HNB on HNB-GWb. This would need some interworking in the HNB-GW to concentrate/distribute the Iuh links. Variant b above needs some Inter-GW routing of Iurh which would need careful consideration. 

While this has an advantage of inter-HNB mobility efficiency (at least with direct interface) there would be no benefit in deployments where inter-GW mobility was only a infrequent event. This is reflected in the priority afforded this solution as  a whole.
2.2.2
Consideration of Iur interconnect scheme.
This approach uses the Iur to inter-connect HNB-GWs as presented below:
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Figure 3 Iur Inter-GW connectivity variants.

This scheme is architecturally similar to the proposal in 2.1 for macro to HNB mobility. Key issue here is the symmetry of the Iur interface.It can be considered that the macro RNC views the HNB-GW as a SRNC or a DRNC, and similarly the HNB-GW can view the macro RNC as a SRNC or a DRNC.  In this scenario there is no difference in functionality in macro RNC whether it is terminating an Iur from another RNC or another HNB-GW. Similarly the HNB-GW must provide the functionality to terminate an Iur from a macro RNC. From this an Iur connetion between HNB-GWs would need no new functionality in the HNB-GW, this was already provided to support connection to the macro RNC. 
The interworking needed in the HNB-GW for macro to HNB will be the same as needed here for Iurh and Iur. 
This approach has the disadvantage of not providing a direct interface between HNBs on different HNB-GWs, however, performance is likely to be similar for inter-GW to the Iurh proxy in HNB-GW approach for HNB-HNB mobility. The Iur between GWs is carried in the operator’s environament and likely to provide adequate performance as between macro RNCs.
3
Conclusion

Based on the above considerations including the priority associated with the use of inter-GW enhanced mobility the use of Iur between GW provides an adequate solution without need for additional work above that needed for macro-HNB enhanced mobility. 
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