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1. Introduction

In a HNB deployment with CSG cells, special billing or other service benefits can be provided to the UE when it is using HNBs in its White List.  This paper proposes the use of  the new configurable Qoffset,CSG parameter, broadcast by the network, and used by the UE to favorably select HNBs in its White List.
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. CSG Specific Offset
2.1 Problems with current design

Consider a UE camped on an MNB, and moving closer to the coverage area of its perferred CSG HNB. The point where the MNB will reselect to the HNB will be where Rn > Rs. In other words, where

Qmeas,n – Qoffset,n (HNB) > Qmeas,MNB + Qhyst(MNB)
Or,

Qmeas,n > Qmeas,MNB + Qhyst(MNB) +  Qoffset,n (HNB)
The delayed selection of the HNB (due to hysteresis of the macro cell) while the UE is moving from the macro system to the HNB reduces the opportunities the user has in getting the benefits of HNB billing and services. 
This problem can not simply be solved by adjusting Qoffset,n (HNB) because that parameter is common for all UEs, and not specific to the UE that prefers service from a specific HNB.
2.2 Proposal 
The network is to broadcast a configurable Qoffset,CSG parameter.  For UE provisioned with a White List of CSG-IDs, the following procedure applies:
For a cell ‘n’ that satisfies the following conditions

· Cell ‘n’ is a CSG cell in the White List of a UE, and

· Cell ‘n’ is not the current serving cell

then, the cell ranking critereon is modified as
Rn = Qmeas,n – Qoffset,CSG
Here, Qoffset,CSG is a parameter that is  advertised by the serving cell as a SIB. The values of this parameter could be in the range -3 to 0 dB, in steps of 1dB.
The effect of Qoffset,CSG is to reduce the outgoing hysteresis from a MNB to a CSG HNB in the White List from “Qhyst” to  “Qhyst + Qoffset,CSG”.
2.3 Advantages of Proposal 
This proposal has the advantage that the UE prefers the selection of a CSG HNB in the White List, thereby increasing the area where the UE camps at the HNB. This is illustrated in Figure 1, where the reselection boundary for MNB to HNB reselection is shifted outwards due to Qoffset,CSG. The extent of the shift can be controlled by the magnitude of the parameter Qoffset,CSG.
For a case where the macro cell and HNB cell are located in different frequencies, the addition of  Qoffset,CSG could also prove useful.  By increasing the ranking of the HNB cell in the White List, the UE will be able to reselect to the frequency of the HNB cell in some cases where it would otherwise have continued to camp on the macro cell.
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Figure 1: Reselection boundaries for HNB that is located in the overlying coverage area of a MNB cell

3 Conclusion
This paper presents a proposal for increasing the bias for selection of preferred HNBs in the UE White List. 

Proposal 1: The serving cell broadcasts a configurable Qoffset,CSG parameter for CSG cell ranking.

Proposal 2: For a cell that is in the CSG White List, the UE applies a CSG specific offset value Qoffset,CSG to compute the cell ranking critereon Rn.
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MNB to HNB reselection boundary with proposal 1


MNB to HNB reselection boundary with existing design



