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1. Introduction

In this document some problems of using the absolute threshold Qaccepts,n to trigger the idle mode inter-system cell reselection are pointed out. Instead it is proposed to compare the quality levels of cells belonging to different radio access technologies. 

The information about neighbouring UMTS cells must be provided by the serving GSM cell is discussed. This study introduces the idea of providing the carrier frequencies and the scrambling codes via GSM system.

2. Cell Inter-System Cell Reselection Criteria

In [1] two thresholds are specified to be used for inter-system cell reselection in idle mode:

The first threshold QSEARCH determines whether a search for cells belonging to an other radio access technology is to be performed or not, i.e. if a search for neighbouring UMTS cells is to be done while camped on a GSM cell and vice versa.

This threshold can be used to reduce the amount of measurements and therefore the power consumption while the quality of the serving cell is above a certain limit.

The second threshold Qaccepts,n determines if the cell of the other radio access technology is to be selected. That means that the system is changed whenever the quality of the neighbouring cell exceeds the given trigger level Qaccepts,n. This is not seen as a desired behaviour since some network operators might prefer to configure their network in such a way that a mobile station prefers to camp on a GSM cell while in idle mode. In this case a cell reselection towards UMTS should only be performed in case the GSM coverage is poor. This cannot be achieved with the use of an absolute threshold as described in the current specification because it would require a low QSEARCH which will lead to situations where the search for cells in other systems is started when the quality of the serving GSM cell is already poor.

Furthermore, it might lead to ping-pong effects between GSM and UMTS cells when the quality of both systems is good and the threshold for inter-system cell search QSEARCH is set too high.

A more efficient and flexible way is to use an inter-system cell reselection criteria that considers the quality of the serving cell as well as the quality of the neighbouring cells belonging to other radio access technologies. By using a comparison of quality levels instead of an absolute threshold the inter-system cell reselection can be adjusted to the needs of the network operators.

To be able to compare the quality measures used in the different systems a mapping function is needed that allows the parametrisation of the inter-system reselection mechanism and provides flexibility for future improvements. Such a mapping function is proposed in [2].

3. UMTS Neighbour Information in GSM Idle Mode

The idle mode performance of a dual-mode mobile station camped on a GSM cell depends strongly on the information what is possible to be provided within the GSM network about UMTS neighbouring cells. Only by providing the used carrier frequencies and scrambling codes it is possible to perform a search for neighbouring UMTS cells within a reasonable time.

If the network doesn't provide such information, the mobile station has to find a cell in the correct network by itself. This is comparable to the search procedure used for initial cell selection when no prior knowledge about the used carriers and codes are available. While moving around in the network the mobile station would be responsible for keeping track of the UMTS neighbours by receiving the system information of one UMTS cell (although the mobile station is camped on a GSM cell). Such a parallel handling of one serving GSM cell and one co-serving UMTS cell would increase the complexity of the mobile station and the power consumption significantly and should be avoided.

Therefore, it is essential that the used frequencies and the scrambling codes of neighbouring UMTS cells are provided by the serving GSM cell. The transmission of only one bit in the BCCH that signals if there are any UMTS neighbours cannot be seen as a sufficient solution.

To reduce the amount of information that has to be signalled to the mobile station on the BCCH it would be possible to transmit only the information that changes frequently (like the scrambling codes) on the BCCH. The neighbour cell information that changes less frequently (like the used carrier frequencies) can be signalled e.g. during the location update procedure.

4. Conclusion

A mapping function should be used to allow a flexible comparison of quality levels of neighbouring cells belonging to different radio access technologies. Such a comparison should be used for inter-system cell reselection instead of the current absolute trigger value Qaccepts,n.

The carrier frequencies and the scrambling codes of neighbouring UMTS cells have to be provided by the serving GSM cell. It is not sufficient to transmit only a one-bit indicator that signals if there are any UMTS neighbours since this would lead very un-optimized system performance.
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