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1 Introduction

The concept of Shared Network Areas was introduced for UMTS in Rel-5 of the standards. With the help of Shared Network Areas it is possible to control which LAs that a UE in connected mode may be handed over to. A UE can thus be allowed in certain areas of a PLMN, but not in other areas. The possibility to make handover between different PLMNs can also be made UE dependant. This latter possibility would be beneficial also in GSM in the case when several 3G operators are sharing a common back-up GSM network as described below.

2 Description

The coverage for 3G networks will be limited in the beginning. This means that it will be necessary to use GSM networks as back-up in those areas where there is no 3G coverage. If more than one 3G operator uses the same GSM network as back-up we may get the scenario as in the figure below where there is no roaming agreement between the 3G networks, but both 3G networks use the GSM operator B network as back-up.
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Dedicated mode / Dual Transfer mode:
Subscriber U starts a call in the 3G-A network. When he reaches the boarder of the 3G-A network he will be handed over to the back-up GSM network, i.e. GSM-B.  What will now prevent the GSM-B network from handing over the call to the 3G-B network, which has good coverage in this area? In order to prevent this, the GSM-B network must be informed that the 3G-B network is not allowed for this subscriber. One way of doing this is by using the concept of Shared Network Area, SNA. In this case, this would mean that each of the three networks above would be assigned different SNA identities. When the call starts in 3G-A, an analysis is made to see which SNAs this subscriber shall have access to. In this case he shall have access to the SNAs corresponding to the 3G-A and the GSM-B networks, but not the SNA corresponding to the 3G-B network. Since this information will be transferred to the BSC in the GSM-B network during the handover to this network, it can be used to prevent the call from being handed over from the GSM-B network to the 3G-B network. The call will thus remain in the GSM-B network until there is once again coverage from the 3G-A network.

Other modes:
Since in other modes than dedicated mode and dual transfer mode, the change of location area is always directly followed by a Location Area Update, an attempt to enter a forbidden location area will be rejected by the receiving location area. There is thus no need in GSM for any additional handling based on SNAs for these modes.

NOTE: One prerequisite for making this work (in any of the modes) is that operator B does not mix GSM-cells and 3G-cells within the same location areas.

3 Conclusion

With the solution described above it will thus be possible to prevent subscribers with the 3G-A network as home network from accessing the 3G-B network both directly and via the GSM-B network independently of which mode the mobile station is in. 

For roaming subscribers which have roaming agreements with both 3G-A and 3G-B, it will be possible to prevent subscribers in dedicated/dual transfer mode in 3G-A, from accessing the 3G-B network as long a they stay in that mode. In all other modes it will be possible to move between 3G-A and 3G-B networks, either directly or via the GSM network.

4 Proposal

It is proposed to introduce the concept of Shared Network Area, SNA, in a corresponding manner as has already been done for UMTS. This would mean the following changes to TS 48.008 (See enclosed draft CR for details):

· Transferring of subscriber specific SNA information between MSC and BSC at call setup and handover. (This information is already included in the concerned COMMON ID and HANDOVER REQUEST messages, but is today only allowed to be included over MAP-E.) This information tells which SNAs that a specific mobile station may access.

· New messages for transferring from the MSC to the BSC the data needed in the BSC to check if a mobile station may enter a specific location area or not. This information consists of mapping between SNAs and location areas and is rather static and needs only to be transferred at data changes and at resets.
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