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1. Introduction

After merging the proposals made by Nokia and by Siemens an updated description for the One Tunnel Approach is provided here.

2. Discussion

2.1 Introduction

The One Tunnel Approach separates transport and control functionality of the SGSN. The result of this separation are an SGSN controller (cSGSN) performing all control functions of an SGSN and an enhanced GGSN (xGGSN) which performs SGSN and GGSN  transport functionality which is almost redundant on both GSNs. This enables a direct GTP tunnel between the Radio Access Network and the xGGSN. The One Tunnel Approach gains an improved efficiency by levering the GGSN transport functionality to provide the SGSN transport functionality which was in parts redundant on SGSN and GGSN or optional for the GGSN. Additional network entities, like a PS-MGW, are not needed in this approach.

The One Tunnel Approach improves network efficiency and bearer service QoS for the bearer services using  a GGSN in  the visited network by removing one PS domain specific core network node from the transport path. This is the bearer service type best suited for the support of the IMS. It provides also high efficiency for most other users of IP bearer services. The efficiency is gained by less packet processing effort and less PS domain specific network nodes compared to the current architecture. For the other bearer services requiring a GGSN outside the visited network or support of 2G GSM radio access the cSGSN performs also the transport functionality, therefore behaves like an SGSN. 

The One Tunnel Approach allows a smooth migration as it is compatible with the R99 architecture, has no impact on the Radio Access Network and improves the architecture and IP bearer services using GGSNs in  the visited network. With the growing use of this bearer services (e.g. by the IMS) and a reduction in the use of other bearer service types as well as an upgrade of GSM RAN to GERAN the networks can migrate to the One Tunnel Approach only. If this is the only IP bearer service type used in a PLMN and only 3G UEs are to be supported then the network architecture can completely base on this approach.

2.2 Logical Architecture

The logical architecture for this approach, as an evolution of the reference logical architecture, is depicted in Figure 1.
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Figure 1: Evolved logical architecture for the One Tunnel Approach

2.2.1 Functional Nodes

Only functional nodes relevant for the One Tunnel Approach are described, i.e. which are changed compared with R99 or used differently.

2.2.1.1 2G-SGSN

This evolved architecture has no impact on the 2G-SGSN or its interfaces. A 2G-SGSN is necessary to support the Gb interface which does not support a separation of transport and control. The Gn interface of a 2G-SGSN supports both user and control data.

2.2.1.2 3G-SGSN

This evolved architecture has no impact on the 3G-SGSN and its interfaces and is compatible with it. A 3G-SGSN is necessary to support packet bearer services using GGSN external to the visited PLMN.

As proposed here the 3G-SGSN will smoothly migrate to an SGSN without data transport functionality. In order to have a differentiation between a 3G-SGSN with and a 3G-SGSN without transport functionality in the following the SGSN performing only control functions is named cSGSN.

The cSGSN controls the packet bearer services and handles all the signalling interfaces of an SGSN, including the GTP-C protocol on the Gn and Gp interfaces and the RANAP protocol on the Iu interface.

2.2.1.3 GGSN

As proposed here the GGSN will smoothly migrate to a GGSN required for the one tunnel approach. In order to have a differentiation the following notion is introduced.

The notion of an (x)GGSN shall maintain a clear figure of the architecture. The (x)GGSN is a GGSN if 2G radio, a GGSN outside the visited network or a R99 GGSN in the visited network shall be used. The evolved architecture has no impact on the GGSN and its interfaces and is compatible with it. 

If the One Tunnel Approach is used the (x)GGSN is an xGGSN. Multiple GGSN and xGGSN can be in the same network. The xGGSN itself performs all functions of a GGSN and in addition a few transport functions of an SGSN which are not already redundant on SGSN and GGSN.

2.2.2 Interfaces

Only interfaces relevant for the One Tunnel Approach are described, i.e. interfaces which are changed compared with 3GPP R99.

2.2.2.1 Gn (cSGSN - xGGSN)

The Gn interface evolves to control the direct GTP tunnel between RAN and xGGSN and to deliver information for SGSN specific transport functions to the xGGSN (location information and prepaid budget).

The modifications compared with the R99 GTP version are:

· Reserved values for TEID and user data transport address are introduced which are used within the PDP context creation and the update messages.

· CAMEL information is introduced as optional information into the PDP context creation and the modification messages.

· The location report procedure is introduced (request and acknowledge).

· The charging report procedure is introduced for CAMEL prepaid (request and acknowledge).

· For some procedures the sequence of the R99 messages is changed or an additional update is introduced to concatenate the Iu and the Gn GTP tunnels to one tunnel.

2.2.3 User plane

The protocol stack for the user plane is shown in figure 2. The protocol stacks in the UE, in the 3G-RAN and the 3G-GGSN are the same as specified in the 3GPP R99 architecture. The user plane protocols specified for the SGSN are not needed in the One Tunnel Approach. Instead the IP transport network adapts different physical transport protocols below IP if necessary. It is the IP Transport Network also used to forward the packets between RAN entities at relocation or handover and provides the connectivity between the core network nodes.
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Figure 3 User plane protocol stack
3. Proposal

It is proposed to replace the affected chapters with the content of this contribution..
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