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1 Introduction
CSG cells are deployed to provide a superior experience to users in their homes and offices and at the same time offload traffic from the macro network. Users may have preferred plans and specialized services that are available through their CSG cells. Conventional cell selection and reselection, however, rely purely on radio criteria – namely, the best cell principle – to choose the serving cell.
In this contribution we explore the limitations of the current reselection procedure and consider what - if anything – needs to be done to allow for suitable behavior in the presence of CSG cells.  
2 Discussion
 CSG cells have the following use-cases that distinguish them from macro cells:
1. They have a wired backhaul. This allows network operators to offload traffic from the macro network.
2. Specialized services which are not available through the macro network may be available to a users through their CSG cells (examples of such services include (a) high bandwidth applications such as mobile tv, (b) within-the-house streaming services such as music streaming, and (c) user configured applications such as security monitoring).
3. Users may have preferred plans on CSG cells (e.g., lower rates for calls and services through the CSG cell).
For these reasons it is necessary to ensure a consistent selection and reselection behavior in the presence of CSG cells.

The above use cases also bring up the issue of “footprint” of a CSG cell. A user with a CSG cell at home has to be able to reliably (re)select his/her CSG cell anywhere within the home. That is, footprint of a CSG cell has to be able to at least cover most average sized homes. At the same time it is necessary to ensure that the footprint of the CSG cell is not so large that it causes interference to other CSG cells and/or UEs to try to unnecessarily reselect to the CSG cell.
In a shared carrier deployment, the macro cell interference plays a major role in the reselection behavior. Consider the case where a CSG cell is located close to a macro cell. The macro cell has a transmit power of 40w (46dbm) and CSG cells are likely to have a maximum transmit power of 20-23dbm. So if a CSG cell is located somewhat close to the macro cell, the footprint of the CSG cell is severely restricted (link budget calculations suggest that a CSG cell at a distance of 100m from a macro cell would have a footprint in the range of 4.5m to 8 m).

Relying on the best cell principle would imply that the UE would select/reselect the macro cell if the CSG cell is somewhat close to the macro cell, even if the UE is very close to the CSG cell. While this is a correct decision from the point of view of radio efficiency, if the UE were to instead select/reselect the CSG cell, the UE may still be able to establish and maintain a connection to the CSG cell. A CSG cell typically has fewer users for the same bandwidth; therefore more time frequency resources can be used to maintain a reliable link between the CSG cell and the UE. 
The CSG cell could adjust its transmit power based on the receive power of the macro cell signal if it has DL receive capability. However, if the CSG cell is near a macro cell, it is likely to be transmitting at full power and this is unlikely to help much.

UEs near a CSG cell that is close to a macro cell can use a reselection offset to bias reselection towards the CSG cell. This would effectively enlarge the footprint where it is most restricted.
The following proposals are made based on the above discussion:
Proposal 1: RAN2 should discuss and define a suitable footprint size for CSG cells.

Proposal 2: RAN2 should discuss the use of reselection offsets for CSG cells.

3 Conclusion
We have discussed the issue of restricted CSG cell footprints. RAN2 is requested to:
· Discuss and define a suitable footprint size for CSG cells.
· Discuss the use of reselection offsets for CSG cells
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