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1. Introduction

The assumption in UMTS is that the Iu interface will use GTP tunnel for the user plane. However, it is not yet clear if this tunnel should be between RNC and SGSN (with a second tunnel between SGSN and GGSN) or between RNC and GGSN. This contribution study these both options and proposes additional text for 23.20.
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The figure depict a typical case where the UE is connected with 2 GGSNs, one in VPLMN and one in the HPLMN

2.1 One tunnel option

In this option one tunnel is established between the RNC and each GGSN. 

2.1.1 Handling of user plane traffic

It would mean that the 3G SGSN only has to route the IP packet. It is then handling the user plane as a router which allow fast processing.

2.1.2 Handling of other functions (charging  and Legal interception)

However, the 3G SGSN would have to "sniff" the traffic to perform function such as lawful interception and charging. (We are here assuming that these function would be made by 3G SGSN. Having them in RNS does seem practical but is not discussed further here). Sniffing high speed traffic is not a simple operation as all packets need to be copied in a separate buffer.

2.1.3 Iu configuration

The figure depict only a point to point link on Iu. However, it is likely that Iu will look more like a network. In this case, it is difficult to force all the traffic through the SGSN (for sniffing it) as the network might select alternative routes. Configuring the routing table in the network so that the traffic is forced through SGSN is also a possible alternative. However it would be in practice difficult to manage as routers normally auto-configure themselves.

Therefore having a single tunnel will in practice force the Iu interface to be a point to point link.

2.1.4 Signaling efficiency

With a single tunnel every RNC change will trigger signaling to every GGSN to which the UE is connected (ie two GGSN in the figure above).

2.2 Two tunnels option (Hierachical approach)

In this option, one tunnel is established between the RNC and SGSN and one tunnel is established between SGSN and each GGSN. 

2.2.1 Handling of user plane traffic

It would mean that the 3G SGSN only has to forward the IP/UDP/GTP packet. This operation consist in modifying  a few field on the packet (source address and destination address mainly) and forwarding the packet to the new destination address. According to our internal estimation, this operation can be made at very high speed and does not introduce significant delays.

2.2.2 Handling of other functions (charging  and Legal interception)

As all the traffic naturally go through the 3G SGSN, charging and Lawful interception could be handled easily by 3G SGSN (it is similar to GPRS).

2.2.3 Iu configuration

With two tunnels approach, all the traffic will naturally go through the 3G SGSN so there is no restriction for the Iu configuration ( point to point or real IP network can be used).

2.2.4 Signaling efficiency

Two tunnels introduce a hierarchical approach. It means that a RNC change will have to be signalled only to the 3G SGSN and only 3G SGSN changes are signalled to all the GGSNs. If we assume that SGSN has higher capacity than RNC, most RNC changes will be signalled only to SGSN, meaning less signaling and faster procedures.

3. PROS and CONS

According to the analyses above, it seems that having one tunnel may provide a bit faster user data processing but not in any significant way. It will also introduce a need for "sniffing" the traffic which could be a problem for high speed link. 

However having two tunnels, seems to be beneficial as:

· it does not restrict Iu configuration

· it decreases signaling and speeds up procedure for most of the RNC changes (the ones under the same 3G SGSN)

· it also maintains the GPRS split which is safer when considering the UMTS time schedule

4. Conclusion

We propose that the 2 tunnels (hierarchical) approach is adopted for UMTS release 99.

5. Proposal

We propose to insert into 23.20 in section 9.8.3 "Iu reference point – User plane towards IP domain" the following text:

· "The user data plane in the UMTS network is made of two tunnels:
- a first IP/UDP/GTP tunnel between RNC and 3G SGSN and
- a second IP/UDP/GTP tunnel between GGSN and 3G SGSN.
This provides a hierarchical mobility and ensures that all traffic is routed through 3G SGSN which may perform functions such as charging and Lawful interception."
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