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Reselection to Cells of other RATs in Full MOCN GERAN
1. Introduction

It should be possible for multi-RAT mobile stations to reselect to cells of other RATs belonging to different PLMNs sharing one GERAN network by means of Full MOCN. This document discusses discuses provisioning of neighbour cell information for cells of other RATs in full MOCN GERAN.
2. Discussion
The information about 3G neighbour cells is broadcast in the SI2quarter and SI2ter messages. The information about E-UTRAN neighbour cells is present in SI2quater message only. In full MOCN network, the information should include neighbour cells belonging to all sharing PLMNs. The 3G Cell Reselection list and the E-UTRAN Neighbour Cell list lengths increases which introduces several problems.
The legacy mobile station builds the 3G Cell Reselection list and the E-UTRAN Neighbour Cell list including cells/frequencies from all sharing PLMNs. It may be a common situation that the number of cells or frequencies in the lists exceeds the current requirements imposed on the mobile station in regard of measurements on cells of other RATs [1]. A multi-RAT mobile station should be able to monitor cells on up to 3 frequencies of each RAT (UTRAN FDD, UTRAN TDD, E-UTRAN FDD, E-UTRAN TDD). For example, if there are four PLMNs sharing on GERAN network and these PLMNs are using the same technology (e.g. E-UTRAN FDD) then the E-UTRAN Neighbour Cell list includes at least four different neighbour frequencies. We assume that assuming each PLMN operates the other RAT on different spectrum. This means that a correct cell reselection cannot be guaranteed for the legacy mobile stations if the number of cells/frequencies in the 3G Cell Reselection list or the E-UTRAN Neighbour Cells list exceeds the current requirements. 
The problem described above can be solved for the mobile stations supporting full MOCN by filtering out the 3G Cell Reselection list or the E-UTRAN Neighbour Cell list. The 3G Cell Reselection list is the union of cells included in the SI2quater and/or SI2ter messages. The 3G Cell Reselection list may contain up to 96 3G cells and up to 8 frequencies on their own can be added to it. Because the PLMNs are using different frequencies, more efficient signalling of the filtering information can be used when the 3G Frequency list is used as reference instead. The 3G Frequency list consist of all frequencies contained in the 3G Cell Reselection list [2]. The frequencies with cells are allocated indices starting from 0. The frequencies on their own are allocated indices in descending order starting from the index 31. There are several options how the 3G Frequency list can be filtered
· Bitmap

· Ordered list with delimiting indices

If a bitmap is used then its length does not need to be 32 bits but it is enough to cover the allocated indices. Because of the way how the 3G Frequency list is constructed, there may be indices which are not assigned to any frequency. For example, there 3G Frequency list can contain two frequencies with cells which are assign indices 0 and 1 and then there is one frequency on its own which is assigned index 31. The signalling would require 3 bits long bitmap for each sharing PLMN.
The network can provide the 3G neighbour cell information in SI2quater and SI2ter messages in such way that when the 3G Frequency list is build the frequencies belonging to one PLMN are allocated indices in continuous range. Then the network can provide a starting index for each PLMN. The starting index points to the first frequency in the 3G Frequency list belonging to the PLMN. If the frequencies on their own are also included, then the start indices delimiting these frequencies have to be also provided. Alternatively, the ordered list with delimiting indices for the frequencies with cells can be combined with a bitmap for the frequencies on their own. It should be noted that this method cannot be used if UTRAN/E-UTRAN frequencies are shared. Some scenarios with shared UTRAN/E-UTRAN frequencies can be covered if a range over 3G Frequency list is indicated using two indices for example.
The E-UTRAN Neighbour Cell list may contain up to 8 E-UTRAN frequencies. The same filtering methods as in the case of 3G can be used. However, the bitmap filtering seems as an easier solution in this case. When PLMNs are operated on different frequencies, there shall not be a need to filter not allowed cells. 
It should be noted that the filtering of the neighbour cell information is also beneficial in scenario when the number of frequencies does not exceed the mobile station measuring capabilities. In this case, the measurements on frequencies which are not accessible to the mobile station can be avoided.
3. Conclusions
This document discussed a problem of cell reselection to other RATs in full MOCN network. The current requirements on the mobile station’s measurement capabilities represent a problem when the number of cells/frequencies in the neighbour cell list exceeds these capabilities. The mobility of legacy mobile stations cannot be guaranteed as the mobile station’s behaviour is not specified in this case. The problem can be solved for the supporting mobile station by filtering the neighbour cells lists to include the frequencies from one PLMN. 
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