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1 Introduction
The HNB architecture at present does not provide a mechanism to allow enhanced positioning support to be provided to HNB, although the concept that the HNB-GW appears to the CN like a RNC should allow this. 

Here we look at the motivations for correcting this deficiency.
2 Discussion
The original (Rel-8) development of the HNB architecture concentrated only on residential deployments and as such didn’t consider the need for enhanced location support using a SAS and Iupc interface, or indeed many other features that were not initially considered beneficial for residential deployments, such as HNB-HNB HO.  However the general requirements for HNBs are the same as for macro nodes and described in 25.401[1] and this is referenced in 25.467[2], clearly showing the support for Iupc interface between a SAS and an RNC when required.
So for deployments where enhanced positioning using a SAS is needed, then the present HNB architecture is deficient in not providing this support. Furthermore, use of an SMLC internal to the RNC option, would be undesirable in imposing additional functionality on the HNB.
Residential Deployments

Positioning support for residential HNBs is easily covered when the HNB location is accurately known and there is only a small radius of cell coverage and for service the UE must be in range. In this case cell id methods may be adequate. However that HNB may not be accurately known:

Errors in the cell-id database (due to human error or moved HNB)

Insufficient detail in high density urban deployments to locate the UE.

So for residential HNBs where the location may not be accurately known, enhanced positioning may used to support emergency call operation, especially if such calls are originated by non-member UEs, which are accepted on closed CSG cells.  Enhanced positioning can reduce the time taken to locate the calling UE in an emergency situation, and this could be a life-saving benefit.
Enterprise, metro and rural deployments

When HNBs are used in enterprise, metro cell or rural deployments, the potentially increased radius of coverage further drives the need for enhanced positioning support to maintain the regulatory requirements for locating UEs. Furthermore the position of the HNB itself may not be accurately known, for the similar reasons outlined above for residential deployments, cell-id database errors and insufficient detail in high density, so although the HNB may have a small cell radius there is no certainty as to the location of the UE. For enterprise deployments where the HNB may be deep inside a large building or in a basement the impact of insufficient detail in location may be critical, and location based on cell-id may only indicate the building and be insufficient for locating a UE originating an emergency call.
Provision of Positioning Support

Enhanced positioning using a SAS uses the Iupc interface between SAS and an RNC. For the HNB architecture the RNC is represented by the HNB-GW. The HNB-GW will look to the SAS as a single RNC and there are no issues with using the Iupc interface. However, between the HNB-GW and the HNB there is no defined protocol stack to support the Iupc protocol, PCAP, especially since PCAP requires the support of SCCP which are not currently present on the Iuh. 

This is a similar issue to support of RANAP across Iuh which was solved in Rel-8 using an adaption layer that provided the SCCP like functions needed. So a similar scheme can be used, either using a new adaption layer, or adding PCAP to the existing RANAP Adaption Layer (RUA).  
3
Conclusion

This paper has shown why the knowledge of the cell id may not be sufficient to localize a UE under an HNB and why this is critical to be solved considering that the requirements related to emergency calls cannot always be met.
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