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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. Two solutions were studied referred as One Tunnel and SGSN split. The 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. In this paper it is proposed that the One Tunnel solution for transport and control separation in the PS CN domain is considered for the 3GPP architecture evolution activities of Rel7. 

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 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. SGSN handles the control plane functionality and makes the decision on an APN basis whether to establish one tunnel or use two tunnels as today.
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Figure 1: One Tunnel concept

2.2 Benefits and drawbacks of the one tunnel solution, as listed in TR 23.873

The benefits and drawbacks are compared to the R’99 architecture, unless otherwise specified.

Benefits:

a) Removes the SGSN from the user data path when this is possible (NB, it is expected to apply for most of the cases). The delay that the packets experience in the UMTS network is then decreased by bypassing the SGSN and by using optimal IP routing between the RNC and the GGSN.

b) No SGSN capacity upgrades needed when traffic per user increases, dependent on the proportion of the PDP contexts activated with one user plane tunnel (NB, it is expected to apply for most of the cases).

c) Charging dependent on PLMN internal or external traffic possible for CAMEL prepaid

d) Can be achieved by software upgrade alone

Drawbacks:

a) Not always applicable, i.e. not in case of 2G radio and when GGSN is not in the visited PLMN and also not in case of interworking with R97-R99 SGSNs and GGSNs

b) The national option of legal interception on GGSN is mandatory in this approach

c) Some additional control plane functionality embedded in the SGSN and GGSN, and this means increased standardisation and implementation (the changes are due to CAMEL prepaid, location information and in case of the GGSN the network initiated service request, and the SGSN and GGSN also need updates to support the other procedures listed under the ‘Increased signalling’ bullet).

d) More vendor interoperability testing for RNC to GGSN interface is required.

e) Increases signalling (location information, prepaid budget, CAMEL volume collection, PDP context activation, PDP context modification, Iu Release, Service Request, intersystem change, suspend and resume)

f) Enhancements to GTP-C are needed

g) As the GGSN has a direct interface with the SRNC, at intra cSGSN SRNS relocation, the GGSN is impacted (need to be given the new RNC address), which is not the case of the current architecture. The additional GGSN update traffic depends on the degree of user mobility and on the RNC size (if RNC area equal to SGSN area the update traffic does not change)

h) The cSGSN node still has to contain the whole R99 SGSN functionality, including transport, to support the traffic cases that require two user plane tunnels and in addition the new functionality to handle the one tunnel case. This increases the complexity of the node compared to a R99 SGSN.

i) Increases the time needed for signalling for some CAMEL based services, because there are more entities in the signalling path (i.e. xGGSN – cSGSN– SCP).

j) Intersystem changes reduce the R99 advantages of co-locating 2G and 3G SGSNs.

2.3 Why it’s worth to consider One Tunnel aspects for 3GPP architecture evolution in Rel-7 timeframe
The One Tunnel mode can be seen as cost efficient evolution, especially when the user plane traffic increases significantly. For example:

· HSDPA, requires more user plane capacity in WCDMA network
· IP Multimedia Subsystem, increase the use of real time traffic requiring guaranteed bandwidth with low delay.
As described in the section above, some limitations do exist. However, we believe that the advantages outweigh them in vast majority of the cases. More specifically, there have been some notable architecture developments on the PS side since Rel-4 that make some of these drawbacks obsolete, and make the one tunnel approach even 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 interoperator 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.  

Some of the limitations are still valid, though; Two tunnels still are required when roaming in visited network and APN is in home networks GGSN (to enable charging via SGSN) or for Lawful Interception (if enabled in SGSN).

3 CONCLUSION AND PROPOSAL

The main benefits of One Tunnel solution are:

· Independet scalability of the user and control planes. When increasing SGSN capacity for control, no additional user plane hardware would be needed 

· Gives possibility to optimal routing with lower delay

· 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 multivendor environments (Core & RAN from different vendors)

· No new Nes or hardware changes are required, software update is sufficient.

These link well together with other Rel-7 3GPP activities related to system architecture (and radio) evolution and all IP networks. Hence, it is proposed to consider GPRS one tunnel aspects as part of generic 3GPP system evolution in Rel-7. 
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