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1. Introduction
Besides autonomous UE search, this paper proposes that current standards UTRA idle mode cell measurement rules   can also be effectively applied to HNB search.  In addition, an enhancement to the current rules is proposed to enable robust and power-efficient HNB search even in good channel conditions.
Figure 1 shows the overview of the proposed scheme for R8 HNB search and (re)selection and how this contribution, highlighted in red, fits in the overall picture. 
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Figure 1.   Proposed scheme for R8 HNB search and (re)selection and how this contribution, highlighted in red, fits in the overall picture. 
2. Proposal
2.1. Summary

Besides autonomous UE search, we propose that Release 8 leverage current standards rules for UTRA cell measurement in idle mode to search for HNB.  The following rules apply to Release 8 UEs:

When Sx <= Sintrasearch or Sx <= Sintrasearch , cell measurement rules and search procedures specified in current UTRA standards will be used for both MNB and HNB cell search.

When Sx > Sintrasearch and Sx > Sintrasearch,  Release 8 UE can search for HNB cells, identified via network broadcast, but at a slower search cycle.
2.2.  Issue to Solve
Besides autonomous UE search, Release 8 UE can leverage current standards cell measurement and search procedures for both MNB and HNB.   Furthermore, a simple enhancement can be made to ensure HNB searches are performed even in good channel condition.

The latter point is especially useful to support a preferred HNB billing model such as one of the following:

· Preferred billing for HNBs in the white list (CSG)

· Preferred billing for any open HNB vs MNB
· Preferred billing for certain open HNBs ,

the UE should be able to find its preferred HNB even when the serving cell’s condition is good.    
Typical Sintrasearch and Sintersearch thresholds used for neighbour list search in macro network would fail to trigger HNB search when the macro condition is good.   This can be particularly problematic in the case where the UE is on a good macro cell but its HNB is on a different carrier.  The UE would not initiate a search for its HNB, and the user cannot benefit from the HNB billing plan.
A possible way around the problem is to use manual selection.  Through experience, the user comes to learn the only way for the UE to find the HNB is to initiate a manual scan whenever he comes home.  However, requiring such constant intervention from the user would degrade their experience of HNB.
The third option is to use HCS (Hierarchical Cell Structure) feature in the standards to prioritize HNB search, but our analysis shows this could cause high impact on UE standby time.  Although HCS has mobility metrics to help reduce constant search, our study shows that they are not reliable for detecting true mobility.   Thus, to prioritize HNB search, the mobility measure has to be disabled and the UE would search for HNB everywhere and in any channel conditions.  Such frequent search could be costly to the UE’s battery life.
2.3. Efficient Prioritized HNB Search

A simple solution to the problem stated above is to allow the UE to search for HNB even when the serving cell’s condition is good (Sx > Sintrasearch and Sx > Sintersearch), but the HNB search cycle would be longer (e.g.1 to 5 minutes) than typically used for MNB.   Along with the slower cycle and targeted HNB searches on the frequency specified in the neighbour list, this approach is less power consuming than HCS and would still allow the UE to find a HNB even when it is in excellent channel condition.  

The UE would run the slow HNB search described above only when the macrocell’s neighbour list indicates the existence of HNB neighbours.  This UE would conserve battery by not searching where HNBs are not deployed.

The proposal for slower search in good channel conditions provides a robust and power-efficient method for HNB search and yet is simple to implement.   

To ensure that the UE will be able to find a HNB when it is in a strong macro condition, we propose that the Minimum Performance Specification  specify the maximum time the UE is to search and find a suitable HNB deployed on any frequency when the macro serving condition is good (Sx > Sintrasearch).  The maximum time is to be in the order of minutes to enable slower search for HNB and to reduce impact on UE standby time.   
3. Conclusion
Proposal 1:  Besides autonomous UE search, agree that current standards UTRA idle mode cell measurement rules can be  used Release 8 UE for effective HNB search.   

Proposal 2:  In good channel conditions (Sx > Sintrasearch and Sx > Sintrasearch ), Release 8 UE will be able to search for HNB cells, but at a slower rate (1 – 5 minutes).
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