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“3GPP One Tunnel” compatibility for A/Gn alternative
1 Introduction

3GPP TR 23.809 and 23.060 Change Request 0570 define the 3GPP One Tunnel functionality to enable direct user plane tunnel between RAN and GGSN within PS domain. In case of direct tunnel, the SGSN provides RAN with the TEID and the user plane address of the GGSN, GGSN with the TEID and user plane address of the RAN. In the following, the SGSN Controlled Bearer Optimisation is considered as it is the agreed alternative for Release 7.

This paper describes the A/Gn Enhanced GAN solution working in a 3GPP One Tunnel environment and studies its compatibility with a UMTS One-Tunnel network. 
2 Discussion
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The A/Gn Enhanced GAN architecture is a built-in One-Tunnel solution in the user plane. It is shown in Figure 1 in a 3GPP One Tunnel environment (direct tunnel enabled), the MS using the UTRAN coverage. The signalling path RNC-SGSN-EGAN-GGSN, shown with a dotted line,  is the same with or without the One Tunnel environment. The user plane tunnel is direct between RNC and GGSN. 
Figure 1: Overview

Principle for compatibility is given in the following rules:

When using RAN coverage and relating to “Create PDP context Request” or “Update PDP context Request” EGAN to GGSN  :

· The IP address and the TEID for GTP-U (user plane) forwarded by the EGAN (Proxy-Gn function) to the GGSN are those provided by the SGSN
· The IP address and the TEID for GTP-C (signalling plane) sent by the EGAN (Proxy-Gn function)  to the GGSN are those of the EGAN (Proxy-Gn function)
These rules are compliant with the normal behaviour of EGAN described in parallel proposals.

In this way the SGSN makes the decision whether to establish direct tunnel between RNC and GGSN or use two tunnels, when the MS is using RAN coverage. It makes the decision as it provides IP address for GTP-U. The Proxy-Gn function is just a signalling relay and is not involved in the decision. 
The previous rules apply to all 3GPP procedures as PDP context Activation, RAB release, RAB assignment, switching, …  To illustrate applicability, some examples are given in the following for PDP context activation, switch RAN to WiFi and switch WiFi to RAN.

a) PDP context activation enabling direct tunnel under the UTRAN coverage

Two main phases are shown in Figure 2:

· In the first phase between the MS Activate PDP context Request and the SGSN decision, the EGAN sends to the GGSN a Create PDP context Request not enabling the direct tunnel

· In the second phase between the SGSN decision and the SGSN Activate PDP context Response, EGAN sends to the GGSN an Update PDP context enabling the direct tunnel
There is no changes needed in the One-Tunnel capable SGSN due to EGAN. SGSN sees the Proxy-Gn as its GGSN (APN resolution). The user plane tunnel is established between the RNC and the GGSN. 




















Figure 2 : PDP context activation enabling direct tunnel

b) Switch from RAN to WiFi

The flowchart Figure 3 below shows how to switch between RAN and WiFi when the user moves from the RAN to the WiFi coverage in the case One Tunnel is supported in the UMTS.

Update PDP context Request EGAN to the GGSN contains the IP address and TEID for GTP-U (user plane), and GTP-C (signalling plane) which are those of the EGAN.

GGSN Update PDP context Response is sent to the EGAN, which sends Activate PDP Response to the MS. The payload then follows GRE tunnel between MS and EGAN and GTP-U tunnel between EGAN and GGSN .

Figure 3 : Switch RAN to WiFi

c) Switch from WiFi to RAN

The flowchart Figure 4 below shows how to switch between WiFi and RAN when the user moves from the WiFi to the RAN coverage. In this scenario it is assumed that the PDP context already exists in the SGSN and One Tunnel was provided (if it is not the case, a new PDP context will be activated as it is in Figure 2):

· The IP address and the TEID for GTP-U (user plane) forwarded by the EGAN to the GGSN is the RNC address (if there is an RNC change in between, the EGAN gets its address via another  Update PDP context SGSN to EGAN)

· The IP address and the TEID for GTP-C (signalling plane) sent by the EGAN to the GGSN are those of the EGAN

GGSN Update PDP context Response is sent to the EGAN, to the SGSN, which sends Modify PDP context Response to the MS. The payload then follows user plane GTP-U between RNC and GGSN .


Figure 4 : Switch WiFi to RAN

3 Proposal

It is proposed to include the text of above section 2 in the A/Gn alternative solution section  of the Technical Report for GAN Enhancements. 
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