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Neighbour cell list for inter-RAT operation with E-UTRAN
1 Introduction

As stated in [1], for inter-frequency measurements in E-UTRAN, it has been agreed by RAN2 that it is sufficient to only indicate the carrier frequencies of E-UTRAN neighbouring cells to enable the UE to search and measure on those cells. This contribution discusses whether this approch could also be followed in GERAN for measurements on E-UTRAN.
This document is a revision of a contribution submitted to the GERAN-RAN Workshop [2].

2 Neighbouring cell list
As already highlighted in [3], at present in GERAN, in order for the mobile station to send measurement reports on inter-RAT cells, the mobile needs to be provided in the neighbour cell list (NCL) with sufficient information to identify the specific cells. One reason for this restriction is that, in the measurement reports, neighbour cells are identified by means of an index into the neighbour cell list, and no parameters for the neighbour cells are (or can be) included in the report [4]
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[5]. If the mobile has not been provided with enough cell specific information (e.g. scrambling code and diversity mode for UTRAN FDD cells) then no index exists by which to refer to a particular cell in the measurement report, and no reporting for that cell is possible.
For this reason, in the GERAN specifications two lists are defined for 3G cells: the 3G Cell Reselection list and the 3G Neighbour Cell list (and their GPRS equivalents). The 3G Cell Reselection list may contain up to 96 3G Cells and up to 8 frequencies on their own (3G Cells not provided explicitly in the system information, i.e. frequencies on their own, are not included in the 96 cells). On the other hand, the 3G Neighbour Cell list may contain up to 96 3G Neighbour Cells and/or UTRAN frequencies on their own (frequencies on their own are included as part of the 96 cells; they are used only for RSSI reporting). Details about the construction and the use of these two lists are given in [4] and [5]. However, in summary, the 3G Cell Reselection list is used for cell reselection but not for measurement reporting, while the 3G Neighbour Cell list is used for measurement reporting.
The option for the GERAN network to provide also E-UTRAN frequencies on their own, just like it happens today for UTRAN frequencies, could be included in the specifications, for example by extending the 3G Cell Reselection list to include also E-UTRAN frequencies on their own. In that case, the mobile would be able to detect E-UTRAN cells located on those frequencies by means of the cell search procedure. Those cells could be used for cell reselection, however no measurement reporting could be done for them due to the signalling restrictions highlighted above.
For E-UTRAN, the RAN working groups have decided to adopt a strategy of including as little information as possible about neighbour cells in the system information. This also applies to GERAN neighbours, for which only the ARFCN can be provided, without the BSIC [6]. If the approach of only sending the centre frequencies of E-UTRAN neighbour cells were adopted in GERAN, one consequence would be that a new message would need to be defined for measurement reporting on E-UTRAN cells; this message would be such that, when reporting a E-UTRAN measurement, the identity of the cell can be included in the report. This may not be desirable.
While a detailed description of the E-UTRAN neighbour cells is necessary for measurement reporting, it would also be useful for cell reselection, especially while in packet transfer mode. And although the possibility to include frequencies on their own in the NCL could be useful in some scenarios (e.g. in the first stages of network deployment), this approach should be discouraged. This is because if the mobile tries to reselect to a target cell, it can find whether a cell is suitable only by reading its system information (PLMN code, Location Area identity, etc.), and afterwards block reselections
. This MS based blocking would have several disadvantages.
In particular, the main disadvantage would be that, in a typical case, the MS would try reselection not only once but multiple times towards a forbidden cell. A timer (of 20 minutes) has been introduced in the specifications to protect from this being too frequent, as an unnecessary service gap is likely to occur during this period. The second disadvantage could occur in a scenario where the Location Area of the detected E-UTRAN cells changes from not allowed to allowed while the MS is moving
. A 20 minute timer would force the MS to stay off the intended cell/LA while passing several allowed cells; this would mean that the intended optimal cell reselection would be either delayed, or probably not happen at all for some cells. A further case would be border areas where unintentional (but frequent) signal propagation from a neighbouring network would make access to the serving network, but on a different RAT, disabled for a period of time (if operating on the same frequency). This would be unfortunate as this is most likely out of the serving operator control; however this could be avoided by means of a centre frequency offset.

If instead the mobile had a neighbour cell list showing neighbours on an allowed and not allowed LA, the MS would never abandon reselection attempts to cells of the allowed LA but would ignore monitoring those from the forbidden LA. It is worth noting that GERAN has asked about this possibility in the LS sent to the RAN working groups during GERAN#35 [7]. However, at the time of writing, no reply on this topic has yet been received.
3 Conclusions

In this document, the information about E-UTRAN neighbour cells to be provided in GERAN is discussed. Although it would be possible to enable limited mobility between GERAN and E-UTRAN (e.g. reselection to best E-UTRAN cell on a particular frequency) by only providing the centre frequencies of the E-UTRAN neighbour cells in the system information, a detailed neighbour cell list is required to provide efficient interoperation between the two systems.
For this reason, the sourcing companies believe that, in GERAN, interworking with E-UTRAN should not be based only on the centre frequencies, but a detailed neighbour cell list should be provided by the network.
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� In particular, cell reselection attempts at border areas towards cells of a neighbour country PLMN should be avoided.


� One possible scenario is that of an MS which is being served by a GERAN cell and that detects only E-UTRAN neighbours on a forbidden LA. If the MS then moves, possibly remaining under the same GERAN serving cell, new E-UTRAN neighbour cells may appear. Assuming a scenario where one part of E-UTRAN network is allowed for the subscriber and another one is not (LA based), if the GERAN neighbour cell list indicated this new E-UTRAN cell as belonging to a different LA, the MS could attempt reselection to it, even if the other E-UTRAN neighbours on the GERAN neighbour cell list had previously been abandoned (based on belonging to a LA known to be forbidden).
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