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One Tunnel constraints and issues

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 for the RAN the TEID and the user plane address of the GGSN, and for the GGSN the TEID and user plane address of the RAN. In the following, the SGSN controlled bearer optimisation is considered. In one possible application scenario, a RAN equivalent might be a EGAN with Iu-PS interface.

This paper recalls the One Tunnel deployment constraints and issues that a solution such as Iu-ps interconnection will be facing in the PS domain: It is shown that the One Tunnel option cannot be used in many cases.
Alcatel-Lucent  proposes an Enhanced GAN solution with generic Gn interface to the GGSN in the PS domain. This architecture, described in parallel proposals, allows to have a “built-in” One Tunnel approach without any constraints i.e. that can be deployed in all the cases.

2 Discussion

Reference [1] confirms that in the One Tunnel approach, the user plane functionality still remains in the SGSN and two tunnels are used in following traffic cases:

a)
In roaming case, when visited SGSN need to provide local charging functions (APN basis)

b)
For the subscriber that has Lawful Interception in the SGSN, in the cases when communication content is needed from SGSN. The regulatory authorities require lawful intercept both in the home and the visited PLMN, the network architecture must provide the necessary hooks in both of the networks, the home and the visited PLMN.
c)
For the subscriber that has controlling Camel services active

d) GGSN does not support one tunnel solution (FFS), e.g. error handling

Therefore, there are plenty of cases where the One Tunnel with the Iu-ps interface cannot be used. This means that in a solution where a GANC is connected to PS domain Core Network there are in most cases three nodes in the User Plane whereas in a solution where the GANC is connected directly via Gn interface, there are only two nodes in all the scenarios. 

[image: image1.emf] 

GANC   GGSN   SGSN  

GANC   GGSN  

Iu - ps  

Gn  

Gn  


Figure 1: Number of nodes in the user plane
Moreover, the Direct Gn interconnection is more economic as it saves one expensive node (the SGSN). 
The SGSN handles the control plane signalling and makes the decision when to establish direct tunnel between RNC and GGSN or use two tunnels. That leads to a signalling plane more complex, in particular in the following cases (not exhaustive):

a) PDP Context Activation : After a RAB establishment procedure, a GGSN PDP Context Update procedure should be done in order to update the downlink tunnel id (RNC ID) in the GGSN.

b) RAB assignment: When the SGSN receives a RAB Assignment Response, a GGSN PDP Context Update procedure should be done in order to update the downlink tunnel id (RNC ID) in the GGSN.

c) RAB release/ Iu release: After a RAN release/Iu release, the SGSN should perform a GGSN PDP Context Update Procedure e.g. to create the tunnel between the SGSN and the GGSN

d) Other as RA Update, Serving RNS Relocation, Intersystem change, …

From the analysis above, it can be seen that One Tunnel proposal do not relieve the control plane pressure in the SGSN, even if the user plane transmission latency is decreased.

Finally, the advantages are not obvious when comparing with the complexity and the issues (charging, lawful interception) of the One Tunnel approach. 

3 Proposal

It is proposed to include the constraints and issues on the One Tunnel architecture in the Technical Report for Enhanced GAN in a dedicated section,.
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