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Introduction

In this contribution, we describe the inter-technology mobility between E-UMTS and UMTS networks in idle mode.  We specify two options for idle mode mobility management.  In option 1,  a tracking area may contain cells for both E-UTRAN and UTRAN technology and the mobile does not send a tracking area update message when it crosses the coverage area between two technologies.    In option 2, a tracking area contains cells belonging to one technology only. Hence, the network knows the technology in which the mobile can be found during idle mode.  Options for reducing the signaling load due to tracking area update messages are discussed.

Discussion

Option 1 – Multiple technologies cells in the same tracking area
In this scheme, a tracking area may contain cells for both E-UTRAN and UTRAN technology and the mobile does not send a tracking area update message when it crosses the coverage area between two technologies. .

When the tracking area where the mobile last ended its call or made a tracking area update contains both technologies, the mobile will have to be paged in both technologies.  The paging can be done first in one technology followed by the other or simultaneously in both technologies.  

Paging in both technologies involves the use of an Inter-working Unit (IWU) in the E-UMTS network.  The IWU will have an interface to the SGSN of UMTS network.  Paging message will be first initiated in the technology in which the mobile last ended its call or sent a tracking area update message.  For example, the Paging Initiation Function (PIF) in E-UMTS will receive a message to page for a mobile if that mobile ended its last call or sent a tracking area update message in E-UMTS.  At this stage, the PIF will also send this paging initiation to the SGSN of UMTS network via the IWU for paging in both technologies.  Similarly, when the paging process is first initiated in the UMTS network, the SGSN, in addition to sending the request to the RNCs located in the tracking area, will also send the paging request to the IWU which in turn will forward it to the PIF for paging in E-UMTS. 

Advantages

1. Signaling load due to tracking area updates while crossing technology boundaries is completely eliminated.

2. Operators need not account for signaling load due to number of boundary crossings, while planning coverage areas of UMTS and E-UMTS.

Drawbacks

1. Paging in both technologies is required and this may result in increased signaling overhead, and call setup time.

2. Paging in both technologies will require a more complex network architecture that will require an IWU.

Option 2 – Single technology within a tracking area
In this solution, the network knows the technology in which the mobile can be reached, and the paging is performed in that particular technology alone. This will require that the mobile make a location area/tracking area update whenever it makes an idle mode handover from one technology to another. Initial coverage of E-UMTS will be spotty compared to UMTS. Therefore, if the network needs to know the current technology in which the mobile can be reached, there will be a high tracking area update signalling load on the network due to idle mode handovers. It would be best if we can avoid this kind of signalling load by reducing idle mode handovers. 

The main idea of this option is that the mobile continues to remain camped in the technology in which it last did a tracking area update, unless it enters a region where there is no coverage of that particular technology. For example, if a mobile did its last location area update in UMTS technology, it continues to remain in UMTS technology and makes its location area updates as per UMTS location areas for as long as there is UMTS coverage. Even if it enters E-UMTS coverage areas, if there is still UMTS coverage, it continues to remain in the UMTS technology. When the mobile needs to be paged, it is paged in the UMTS technology, and if there is E-UMTS coverage in that area as well, and if operator and mobile policies are such that E-UMTS is the preferred technology, then an active mode handover is carried out to the E-UMTS technology. 

The main advantage that this technique offers is that the location area/tracking area signaling load is reduced, while still allowing the network to know the exact technology in which the mobile can be reached. This benefit is obtained by postponing any inter-technology handovers in idle mode until it is actually required, i.e., when it loses coverage in the technology in which it made its last tracking area update, or when it needs to move to active mode and the alternate technology is the preferred technology for active data transfers.

Advantages

1. Paging in a single technology alone is required at all times.

2. Simplified network architecture.

3. Reduced signaling load compared to the scheme where a tracking area update is sent when a new preferred technology is available.

Drawbacks

1. Imposes a restriction on the mobile to not perform idle mode handovers when coverage of the previous technology exists.

2. Requires an inter-technology handoff at the time of call setup, if the mobile is in the coverage area of a preferred technology, while still in idle mode in a different technology.

Conclusion
There are significant network architecture simplifications if tracking area consists of only one technology cells. The disadvantage is this will require that the mobile make a location area/tracking area update whenever it makes an idle mode handover from one technology to another. However, schemes could be used to reduce this signalling load and one of the possible scheme is provided in this contribution. 
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