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Introduction
In order to improve CN signalling latency, a possible CN evolution scenario could be to combined SGSN and GGSN. This document describes the impacts of this approach with advantages and drawbacks.

Study of migration of SGSN UP to GGSN merging is done in a separate Nortel’s contribution. This contribution describes the complementary study of the merging of the SGSN CP with the GGSN CP.

Discussion

This analysis looks at simply merging existing SGSN CP+UP with GGSN (based on 3GPP Release 6), maintaining existing Iu and Gi interfaces and eliminating redundancies. For the purpose of this analysis, it is assumed that Iu-PS is not significantly altered beyond implementation of Iu Flexibility and IP transport of RANAP in order to avoid a maximum of impacts in RNC when not needed for the goal of this study.

Note: below, the term “GSN” is used to refer to the node containing all the functions of an R6 GGSN and an R6 SGSN.

All signalling done in the SGSN CP will be in GGSN CP (Mobility procedures (Attachment, RAU…), Session Management procedure, IU and RAB release…) with the following interest:

· This approach clearly has advantages for Operators by reducing the number of different types of nodes that must be managed.

· Also, the number of charging interfaces can be reduced. Although there is a short-term impact to downstream billing processors, it also eliminates the need to correlate SGSN & GGSN streams for non-roaming scenarios.

Nevertheless:

· While gain in processing time should be observed for non-roaming cases, for roamers using a GGSN in their home network, the evolved control plane looks basically the same as it does in Release 6 because in the visited network there will be a GSN Control Plane which is providing the same functions as an SGSN CP in the visited network for Release 6.

· Furthermore, the Attach procedure does not currently provide any solution to select a GGSN to serve the future PDP Contexts of the UE. How could the RNC select one of the available GGSN with no APN present in the Attach procedure?

· Either the UE provides the APN in the Attach procedure but this would mean an improvement of the UE signalling and would prevent possibility to have simultaneously multiple primary PDP contexts reaching different APN.

· Or the GGSN where the UE is attached acts as a SGSN to reach the real GGSN(s) serving the requested APN(s) of the subsequent PDP Context(s) but in that case the initial GGSN is similar to a SGSN.  Therefore, the advantage of a “flatter” network is lost even for non-roaming scenarios.
· Or any GGSN serves any APN, while this would prevent some APNs to belong to individual Enterprise networks or to deploy some “small GGSNs” on individual enterprise site.
Conclusion

Merging the SGSN and GGSN flattens the network and should save some signalling processing for non-roaming scenarios, and is possible only if the UE is attached to a GSN that services all of the APNs that the UE ultimately requests.  Therefore, its value is limited.

Furthermore, it is very difficult to engineer such a network for optimal use of the mobility management processing resources. This is because merging the SGSN and GGSN functions into a single node necessarily creates a link between the User Plane resources servicing the APN(s) that might be requested by a UE and the physical location of the mobility management processing resources that can be used for that UE.

If User Plane processing resources and mobility management processing resources are independent, it is much easier to engineer the network for optimal use of all processing resources.
Nortel suggest that if the SGSN/GGSN combining is described in the TR, the above drawbacks are added in the TR.
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