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1. INTRODUCTION

In Release 4, SA2 conducted a feasibility study for “Transport and Control Separation in the PS CN domain” in 3GPP TR 23.873 that was closed at SA2#16 (January 2001). The two solutions that were studied were "One Tunnel" and "SGSN Split". The Rel-4 feasibility study was concluded without reaching consensus on which alternative to recommend for standardisation.

There have been no activities in 3GPP since then in this area. This paper discusses the need for a new WID to analyse if the One Tunnel approach described in 3GPP TR 23.873 is feasible to be specified in detail for Rel-7.

2. DISCUSSION

2.1 Overview of GPRS One Tunnel

The basic principle of One Tunnel is simply to provide a direct user plane tunnel between RAN and GGSN within the PS domain as shown in Figure 1 below. This enables a direct transport of user plane data between RAN and GGSN via single GTP-U tunnel. The SGSN handles the control plane functionality and makes the decision whether to establish one tunnel or use two tunnels (as today).
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Figure 1: One Tunnel concept

2.2 Why it’s worth to consider One Tunnel aspects for 3GPP architecture in Rel-7 timeframe
The amount of user plane data is assumed to increase significantly during the next few years because of HSPA and IP Multimedia Subsystem. Optimisation of traffic flow in a simple way that can be implemented and deployed without impacts to current 3GPP Access Systems and UEs would be beneficial. This can be seen as an optimisation of the Rel-6 architecture and can be done before new architecture based on LTE/SAE is deployed.

There have been some notable architecture developments since Rel-4 that make the one tunnel approach and the bypassing of the SGSN more appealing

· Rel-6 has introduced Flow Based Charging that moves PS charging more towards the GGSN. In fact, charging in the SGSN can be switched off when there is no need for inter‑operator accounting (e.g. for home users), all the online and offline charging functionality can be taken care of by the TPF in the GGSN.

· Rel-6 also enables accessing 3GPP PS services over WLAN using a single tunnel between the UE and the PDG resulting in a similar approach for carrying user-plane traffic as GPRS One Tunnel. Conclusively, the introduction of accessing PS services over alternative IP access technologies will fit very well with the one tunnel approach, and will not require additional user-plane-related functionality from around the SGSN.

· The importance of CAMEL as a service control machinery coming off the SGSN seems to be diminishing also beyond pre-paid aspects. Service and policy control functionality for PS traffic has been introduced and is being evolved around the GGSN. Additionally, control of multimedia PS services is being taken care of by IMS.  

The main benefits of One Tunnel solution are:

· When increasing SGSN capacity for control, no additional user plane hardware would be needed 

· Gives possibility for optimal routeing of user plane traffic.
· Savings in user plane delay budget

· Decreased price of infrastructure – most of the throughput capacity can be carried by standard IP routers and switches

· Can be used also in multi‑vendor environments (CN & RAN from different vendors)

· No new PS Core Network Elements or hardware changes are required; software update is sufficient.

3 CONCLUSION AND PROPOSAL

Separation of control plane and user plane is a key factor when the volume of user plane data increases. The One Tunnel approach offers a solution that can be seen as an optimisation of the Rel-6 architecture and can be done before new architecture based on LTE/SAE is deployed. 

A WID is proposed in S2-060239.
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