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Discussion and decision

1 Introduction

Macro cells that have same priority are working well because Macro cells are well planned and systems are optimized. With the introduction of H(e)NB, CSGs are not well planned/coordinated and many CSGs could be in the same location or on top of each other such as CSGs in a block of flats, and have overlapping coverage. The current assumption that "all allowed CSG cells are equal" may not be valid and can cause user experience problems.
2 Scenarios

It is possible for a UE to be within the coverage area of multiple CSG cells to which the UE has access. A few examples are provided below:

(1) A user’s home CSG is next to a CSG cell in a coffee shop to which the user has access.
(2) A block of flats where a user’s home CSG cell is co-located with one or more other CSG cells to which the UE has access. 

(3) In corporate office floor, each department has its CSG with a file server and UE has access to all CSGs.
3 Discussion

For scenario 1, a coffee shop CSG cell’s signal strength may be higher than UE’s home CSG cell even when the user is at home (for example, the shop CSG transmits at a high power and is next to UE home CSG). The UE will follow the best cell principle and attach to the shop CSG rather than the UE’s home CSG. As a result, the UE loses benefits associated with home CSG such as local IP access (LIPA), local printers, lower tariff, etc. 

In scenario 2, in a block of flats, although the signal strength of a CSG cell in a neighbouring home is lower than UE’s home CSG in the user’s study room where user’s CSG resides, neighbour CSG signal strength is higher than user’s CSG signal strength in the user’s bedroom. The UE will automatically reselect the neighbour’s CSG cell even when user’s CSG signal strength is good. On top of what happened for scenario 1, user may use neighbour CSG for VoIP calls without knowing it. The user may have to pay extra charges for the usages. As the user moves around in user’s flat, user’s UE will automatically reselect user’s home CSG and user’s neighbour CSG according to the best cell principle. This results in not only unnecessary CSG reselection and signalling but also unnecessary UE battery consumption. 

In scenario 3, due to many CSG cells being located on the same floor, different propagation properties, transmit powers etc., the radio signal strength of CSG cell A can be stronger than radio signal of CSG cell B even though CSG cell B provides excellent signal strength and is the user’s department CSG. According to the best cell principle, UE will choose the strongest CSG cell. The user would then lose benefits associated with his/her department CSG such as local IP access (LIPA), local printers and local file servers.

In all of the above scenarios, the problem exists regardless of whether the two CSG cells under consideration are on the same frequency or on different frequencies.

To solve these problems, one solution is to introduce a CSG priority which is similar to the absolute priority for frequencies and RATs.  

4 Conclusion

Due to precise locations of the CSG cells, different propagation properties, transmit powers etc., the radio signal strength of CSG cell A can be stronger than radio signal of CSG cell B even though CSG cell B provides excellent signal strength and is the user’s home CSG. According to the best cell principle, UE will choose the strongest CSG cell (i.e. CSG cell A).  The user would then lose benefits associated with home CSG (i.e. CSG cell B) such as local IP access (LIPA), local printers, local file servers, lower tariff, etc. It will result in poor user experience and extra battery consumption due to unnecessary CSG reselections. To solve the problems, it is necessary to introduce priorities for CSGs.
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