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Discussion
1 Introduction 
The study item for H(e)NB enhanced mobility was agreed at RP#51[1], and this paper discusses the mobility aspects for UMTS that can be considered during the study.
2 Discussion

2.1 Rel-10 Mobility
The Rel-10 standards cover these aspects of mobility:
· HHO between HNB and macro (Hand-out) introduced at Rel-8. This is CN involved.

· HHO between macro and HNB (Hand-in) introduced at Rel-9. This is CN involved.

· HHO between HNBs, CN involved, introduced at Rel-9.

· HHO between HNBs CN not involved introduced at Rel-10.

· SHO between HNBs introduced at Rel-10
All of above are intra-GW, intra CSG.

Figure 1 shows the Rel-10 architecture supporting the scenarios above:
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2.2 Rel-11 Study Aspects
The mobility aspects listed in the study are:

Evaluate the benefit of the enhancements for support of enhanced mobility in CELL_FACH, CELL_PCH and URA_PCH states.

Evaluate the benefit of support of enhanced mobility including soft handover between HNB and macro network.

Evaluate the benefit of support for enhanced mobility including SHO between HNBs on different HNB-GWs. 

Evaluate the benefit of support for enhanced SRNS relocation between HNB and Macro RNC 

Evaluate the benefit of support of Inter-CSG HNB-HNB enhanced mobility.

From the above the scope can be considered as follows (for operation in CELL_DCH):

· Inter-GW HHO between HNBs (CN not involved.)
· Inter-GW SHO between HNBs

· Inter-CSG HHO between HNBs (CN not involved)
· Inter-CSG SHO between HNBs

· Macro-HNB SHO
· Macro-HNB HHO (CN not involved)

In considering these scenarios these assumptions can reasonably be made:

· UMTS Macro cells do not support CSG

· HNBs are single cell

· Support for legacy UEs is required. (The extent of legacy support may need considering).
· No impact on existing macro nodes.
When considering SHO between nodes, then additional interfaces will need to be considered:


SHO Macro-HNB – interface between RNC and some part of the HNB system, most likely the HNB-GW. 


SHO between HNBs on different HNB-GWs – an interface between HNBs, either directly or via the HNB-GW, most likely via the HNB-GW.

To avoid introducing a new interface to the RNC, a likely candidate is Iur to be defined between the HNB-GW and RNC, to support SHO macro-HNB.

For SHO between HNBs on different gateways, the most likely candidate is to use the Iur between gateways, as it could be defined above, and the use of Iurh between HNBs on different GWs may be more difficult because of GW involvement in Iurh setup. 

Based on likely solutions Figure 2 shows a possible Rel-11 architecture supporting the additional functions:
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3 Conclusion
It is proposed that for mobility in CELL_DCH for UMTS these aspects are considered:

· Inter-GW HHO between HNBs (CN not involved.)

· Inter-GW SHO between HNBs

· Inter-CSG HHO between HNBs (CN not involved)

· Inter-CSG SHO between HNBs

· Macro-HNB SHO

· Macro-HNB HHO (CN not involved)

These assumptions are agreed:

· UMTS Macro cells do not support CSG

· HNBs are single cell

· Support for legacy UEs is required. (The extent of legacy support may need considering).

· No impact on existing macro nodes (RNC).

Also that initial consideration should be given to use of these interfaces:

Use of Iur between HNB-GW and RNC to support SHO to macro


Use of Iur between HNB-GWs to support interGW SHO.
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