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1. INTRODUCTION

This contribution discusses generally about level of mixing of cell selection procedures between two very different radio access networks: GSM RAN and UMTS RAN. It shall be noted, that this contribution only discusses about the initial cell selection procedure and is not related to cell reselection procedure.

2. discussion

GSM 03.22 and GSM 05.08 define overall cell selection procedures for a singleband GSM900 system MS. Also cell selection procedures GSM900/GSM1800 dualband MS are defined. In such system, cell selection procedures are mixed quite tightly between originally two “different” GSM900 and GSM1800 systems. This is reasonable since in practice GSM900 and GSM1800 radio systems are very similar and this kind of mixing was done with minimum effort.

Situation for the GSM/UMTS dualsystem MS is rather different. GSM RAN and UMTS RAN are very different in many terms when compared to each other. Therefore a special attention shall be paid how well cell selection procedures between these two radio access networks are mixed. In this contribution mixing of cell selection procedures are categorized to strict-, loose- and no mixing approaches. These different approaches are discussed in more detail in subsequent sections.

2.1 Strict mixing at cell level

In case of GSM900/GSM1800 dualsystem MS at the beginning of the cell selection procedure MS performs RSSI measurements for both 900 MHz (30 carriers) and 1800 MHz (40 carriers) bands at the same time (if stored list cell selection is not applied). After that searching cell of the selected PLMN is started from the strongest carrier and continued until suitable cell of the selected PLMN is found. Therefore carriers from GSM900 system and GSM1800 system are searched “together” depending on the radio conditions. In other words, it could be said that two different systems are mixed quite strictly during the cell selection procedures.

2.2 Loose mixing at cell level

Mixing of cell selection procedures could be done in many levels, like at “guess list” level. Definition of “guess list” is used in this section. Basically it means an approach, where MS has prior knowledge of cells and therefore there is no need to search whole band before MS can make the decision where to camp. As an example from GSM system, one such mechanism is to use stored list cell selection (i.e. last neighbor list of the serving cell stored to the SIM card when power is switched off).

If mixing is done e.g. at guess list level it could mean that first some prior knowledge is used for searching in GSM RAN and if not suitable cell is found then some prior knowledge is used for searching in UMTS RAN. All possible “guess lists” are used by turns until service is found (or all carriers in both RANs are got trough). This approach could be considered as a loose mixing approach since a bunch of cells are searched within one RAN before switching to search in a another RAN and so on.

2.3 No mixing at cell level

In this approach no mixing of two different cell selection procedures is made. Cell selection procedures defined for single systems are kept as independent as possible. In order to do this MS may first use prior knowledge (if exists) to decide which RAN will be first searched. Then cell selection is started in that RAN and also PLMN selection procedures could be utilized in that one specific RAN without taking care of other RAN at this point. One could claim that the MS might not get to service state in a best possible PLMN/RAN combination. In some cases this could be true, but best PLMN/RAN combination will be found later on, because:

· If there is better RAN for selected PLMN (cell where MS is in a service state) then cell reselection takes care that better RAN is selected later on.

· If there exists better PLMN/RAN combinations then e.g. periodic PLMN/RAN search procedures could be used to find those. Actually, first search could start immediately after the location update has been performed (needed only when best PLMN/RAN is not selected yet, compare to HPLMN search in GSM).

2.4 Brief comparison of the approaches

From the standardization point of view “no mixing” approach will naturally mean less specification work than the other approaches and thus provide better means to satisfy high time schedule requirements for R99 specifications. There is only need to specify UMTS RAN specific cell selection procedure since one for GSM RAN already exists. After that, GSM-UMTS interoperation specific features are easily added, which mainly means only modifications to PLMN selection procedures and addition of RAN selection procedures.

Also with the “strict mixing” and “loose mixing” approaches complexity of the specifications and implementation is definitely higher when compared to “no mixing” approach. Also maintenance work will be easier since modifications in UMTS RAN specific cell selection procedures most probably do not affect to procedures defined for UMTS/GSM dualsystem (because there is no mixing at cell level).

If “strict mixing” or “loose mixing” approach is applied, then W-CDMA carriers and TDMA carriers needs to be compared somehow during the cell selection procedure. In consequence, some kind of comparison algorithms needs to be defined and standardized. To find such a suitable algorithm can be a tricky issue, since the W-CDMA and TDMA systems are very different.

There might be cases when “strict mixing” and “loose mixing” might work better in terms of finding best PLMN/RAN combination immediately at the power on situation. However, in such cases there is a change that “no mixing” approach leads to service state faster, although “PLMN/RAN” combination might not be the best. And if periodic PLMN/RAN search is started immediately, this will lead to situation where best PLMN/RAN combination is found later on.

3. proposal

Based on the discussion above it is clear  that “no mixing” approach has many advantages over the other approaches and only few disadvantages. Therefore Nokia prefers “no mixing” approach and it is proposed that workshop decides that GSM/UMTS interoperation specific cell selection procedures shall follow “no mixing” approach. If so, further contributions on this issue will be written to appropriate specifications.
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