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PLMN/Cell/Interface selection/re-selection in GERAN

1. Introduction 

With the introduction of GERAN R5, GERAN cells will have the possibility to support both A/Gb and Iu mode of operation towards the 2G and 3G CN respectively. During the deployment of GERAN R5 not all cells will support Iu mode of operation and the standard will provide means for the system to operate in a mixed scenario. The existence of multi-mode support in a single cell is a unique situation for GERAN R5 and onwards and it require changes or additions to be made both to the MS and the RAN controlled PLMN/Cell selection. GERAN R5 will also introduce new handover and cell-reselection scenarios between GERAN's modes and UTRAN [1].
This paper proposes some assumptions regarding how the selection of PLMN/Cell/Interface is made in GERAN R5. If the assumptions are accepted by TSG GERAN it is proposed they will be put in TS 43.051 and the appropriate stage 3 specs.

The assumptions proposed in this paper are in line with existing procedures in GSM/UMTS and only minor changes or additions are proposed. The procedures on how the actual mode changes or handovers are performed are not presented in this paper.

2. Network indication of Iu support

The support for the different mode of operations (A/Gb and Iu) that are possible in a GERAN cell is indicated in some way in the SI/PSI. The reason for indicating this is to inform the MS both in Idle and Connected mode if the procedures associated with Iu mode of operation is possible in the cell since it will affect the MS behavior. Other new broadcast information such as GRAs, 3G LA/RA will also be introduced in Iu capable cells [2]. The double 3G and 2G LA/RA areas are necessary for system not deploying coordinated 2G/3G Core Networks. The downlink indication shall not be used to perform service based cell selection.

3. MS indication of Iu support

The support of Iu mode of operation by the MS towards the RAN will be indicated in the MS Classmark and/or the MS Radio Access Capabilities to be used for handover in the RAN controlled case. Iu support may also be indicated implicitly at the access by the introduction of new messages [4]. 

4. MS controlled PLMN/Cell/Interface selection

It is proposed that the procedures for MS controlled PLMN/Cell selection/re-selection should be taken completely from already existing R99/R4 UMTS/GSM procedures. This means that a GSM Cell will be selected regardless if it supports Iu mode of operation or not and the procedures and criteria’s that exist today will be re-used. The cell selection/re-selection applies both to the Idle mode selection and in the case the MS is in Connected mode on a shared channel [3]. The Cell selection is based on radio criteria’s and not service. The GSM cells will appear on the neighboring cell list as they do today regardless if they support the Iu interface or not. 

Once the cell selection/re-selection is performed the MS will also select which mode of operation it will operate in. This is a unique procedure introduced in GERAN R5 that needs to be standardized. For the moment it is FFS how this selection of mode of operation shall be made but regardless how the selection performed the existing PLMN/Cell selection/re-selection algorithms will not be modified.
Depending on which mode of operation the MS selects will determine the behavior of the MS when it performs LA/RA/GRA/Cell Update etc. in the new cell. For example an MS that is performing a cell-reselection in RRC_Shared State in Iu mode to Iu mode in another cell will perform an Cell Update but if the same MS would perform a cell-reselection to A/Gb mode in another cell it will instead trigger an Inter-mode change and probably a LA/RA update.
5. Conclusion

This paper proposes some working assumptions regarding indication of Iu mode support and selection of PLMN/Cell/Interface in GERAN R5. If the assumptions are accepted they should be put in appropriate specifications and any open issues should be identified.
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