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1. Introduction

It is essential for the MS to identify which cell is being measured in order to ensure reliable handover. In case of (packet) idle mode, monitoring cells in other radio access technologies (RATs) as well as in GERAN does not cause any severe problem to the MS. In case of dedicated mode (DM)/packet transfer mode (PTM), the MS might not be able to search and monitor all of cells in other RATs as well as in GERAN due to the lack of enough free search frames.

In this paper, it is proposed to provide the flexible allocation of search frames to be used for monitoring cells in other RATs such as E-UTRAN/UTRAN as well as in GERAN according to the priority of RATs considering the provided services and the usage of radio resources when a GERAN MS is in dedicated mode/packet transfer mode.
2. Allocation of search frames in GERAN
The measurement in DM/PTM is made over idle frames in 26-multiframe/PDCH multiframe which are called as “search frames.”
In case a GERAN MS is in DM, the MS shall attempt to demodulate the SCH on the BCCH carrier of as many surrounding cells as possible, and decode the BSIC as often as possible, and at least once every 10 seconds. If a GERAN MS is in PTM, the MS shall attempt to check the BSIC for as many non-serving cell BCCH carriers as possible and as often as possible, and at least every 10 seconds.
A multi-RAT MS is allowed to extend this period to 13 seconds, if the neighbour cell list contains cells from other RATs and if indicated by the parameter 3G_SEARCH_PRIO. In this case, the MS may use up to 25 search frames per 13 seconds without considering the need for BSIC decoding in these frames.
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Figure 1. Search frames to monitor GERAN cells for 10 seconds and UTRAN cells for 3 seconds in dedicated mode
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Figure 2. Search frames to monitor GERAN cells for 10 seconds and UTRAN cells for 3 seconds in packet transfer mode
3. Allocation of search frames in case of the introduction of E-UTRAN
A GERAN MS supporting other RATs such as E-UTRAN/UTRAN may need to monitor E-UTRAN /UTRAN cells as well as GERAN ones. Because there may be no enough search frames to monitor cells in all RATs included in the neighbour cell list, it is proposed to allocate the search frames according to the priority of RATs considering provided services in order to guarantee reliable handover or cell reselection in DM/PTM.
3.1 Allocation of search frames in dedicated mode

Considering operator’s preference and deployed networks, there might be little possibility of a GERAN MS handed over to a UTRAN cell or an E-UTRAN cell and it might be highly probable that such an MS would be handed over to a GERAN cell during voice call service. Therefore, it is assumed to keep the period of 10 seconds for the GERAN measurement to guarantee reliable voice call service.
Table 1 shows possible allocations of search frames to monitor cells in GERAN, UTRAN and E-UTRAN. T1/T2 could be a fixed value or be informed by a message. [How to decide T1/T2 is FFS.]
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Table 1. Allocation of search frames to monitor cells in GERAN, UTRAN and E-UTRAN in case of DM/PTM
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Operators might want a GERAN MS to monitor other RATs in DM for the redirection after a voice call, not for MS’s moving to a cell in other RATs in DM and already have any preference on which RAT the MS shall redirect to after a voice call. Considering limited search frames and the interruption time in terms of the measurement of GERAN cells, it is proposed to let the network inform the MS which RAT cells shall be monitored in DM like A or B in table 1. In such case, the MS would move to a cell of the RAT measured in DM when it returns to idle mode.
3.2 Allocation of search frames in packet transfer mode

The allocations shown in table 1 could be applied in PTM as well in order to keep current GPRS procedures. T1/T2 in PTM might be the same as T1/T2 in DM depending on the deployed networks and the purpose of monitoring other RATs in PTM. For example, if operators want the MS to measure only E-UTRAN cells in order to make the MS redirect to an E-UTRAN cell after ending packet connection, T1 in PTM would be the same as T1 in DM. If the purpose of monitoring other RATs is the cell change
 in PTM in order to get better packet data service, T1/T2 in PTM might be longer than T1/T2 in DM which means that the update of the information of monitored GERAN cells happens less frequently than as it is.

In order to provide high speed packet data services, a GERAN MS may need to move to an E-UTRAN cell or a UTRAN cell rather than another GERAN cell especially in case it is assumed that E-UTRAN/UTRAN cells are densely deployed around the MS. Considering operators’ preference on the RAT in terms of the traffic distribution and the capability of deployed RATs, it might be efficient for a GERAN MS to move to an E-UTRAN cell or a UTRAN cell in order to get better packet data services. In order to properly and promptly perform the cell change, a GERAN MS might need to monitor more E-UTRAN/UTRAN cells than GERAN cells. If E-UTRAN/UTRAN cells are densely deployed, it might be reasonable to reduce the period to monitor GERAN cells into less than 10 seconds which means that the strongest GERAN cells would be less than 6 cells.
Table 2 shows possible allocations of search frames to monitor cells in GERAN, UTRAN and E-UTRAN in case of PTM. T0/T1/T2/T3 could be a fixed value or be informed by a message in order to make the MS flexibly monitor cells in other RATs as well as in GERAN. [How to decide T0/T1/T2/T3 is FFS.]

[image: image4.emf]T0 G T2

E

T0 T1 H T3

T0 T2 T0 T2

T0 T0 T1

F

GSM period E-UTRAN period UTRAN period E-UTRAN/UTRAN period time unit: second

Table 2. Allocation of search frames to monitor cells in GERAN, UTRAN and E-UTRAN in case of PTM
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Operators might have the diverse purposes of monitoring other RATs such as E-UTRAN/UTRAN. Considering limited search frames and the interruption time in terms of the measurement of GERAN cells, if it’s for the redirection after releasing packet channels, it is proposed to let the network inform the MS which RAT shall be monitored in PTM like A or B in table 1. In such case, the MS would move to a cell of the RAT measured in PTM when releasing packet channels.
If the purpose of monitoring other RATs is to provide better packet data services, it means that operators would want the MS to move to an E-UTRAN cell or a UTRAN cell as quickly as possible. In order to perform the prompt cell change, it is proposed to let the network inform the MS which RAT shall be monitored in PTM like E or F in table 2.
As another possibility, the network could flexibly decide which allocation would be used by a GERAN MS to monitor other RATs as well as GERAN depending on the purpose of the measurement of RATs and the priorities of deployed networks around the MS.
4. Conclusion
In this paper, it was proposed to allocate search frames to be used for monitoring cells in other RATs such as E-UTRAN/UTRAN as well as in GERAN according to the priority of the RATs considering operator’s preference on the RATs and provided services when a GERAN MS is in dedicated mode/packet transfer mode.

In order to efficiently take advantage of radio resources of deployed networks and handle the problem due to the lack of enough search frames in dedicated mode/packet transfer mode, it is believed that proposed solutions on the allocation of search frames would be beneficial.
� Cell change in packet transfer mode could happen by PS handover or cell reselection procedures.
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Table 1. Allocation of search frames to monitor cells in GERAN, UTRAN and E-UTRAN in case of DM/PTM
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Table 2. Allocation of search frames to monitor cells in GERAN, UTRAN and E-UTRAN in case of PTM



