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1 Introduction

For the Iu reference point - User plane towards the IP domain, some basic principles have been defined in 23.20 version 1.5.0 [1] and in chapter 9.8.4 of [1] three different alternative protocol architectures are shown. However, no decision has yet been taken regarding which of the proposed protocol architectures that shall be used over the Iu reference point towards the IP domain.
This contribution discusses some aspects for one of the proposed protocol architectures and proposes that the same protocol architecture is selected for the User plane of the IP domain. 

2 Discussion

2.1 Using GTP-U over Iu

The protocol architecture for the User Plane of the Iu interface towards the IP domain is in this contribution proposed to be based on the same principles as for the (evolved) Gn interface, i.e. GTP/UDP/IP. GTP has been standardized for GPRS and even though no GPRS systems are in commercial use at this date, GTP can be considered to be mature. The User Plane part of GTP (GTP-U) also contains the functionality needed for the User Plane over Iu towards the IP domain.

2.2 Separation of GTP-U tunnels over Iu and over Gn

GGSN is the fixed anchor point for a UE in the existing GPRS standards towards external networks i.e. an active PDP context resides in the same GGSN when the UE moves between different SGSNs. GGSN should remain as the fixed anchor point towards external networks in a future UMTS network. This means that the UE can register once and then roam within and/or between PLMNs without changing its IP address, i.e. it is reachable via the same GGSN throughout the lifetime of the session (the lifetime of the PDP context). This shall also apply when the UE roams between UMTS and GPRS coverage within or between PLMNs.

Further, in GPRS the SGSN hides the cell level mobility to the GGSN and the GGSN only needs to know which SGSN the UE is attached to. Similarly, the SGSN in UMTS should hide the SRNS level mobility to the GGSN in order to keep the hierarchical split that GGSN only needs to know to which SGSN the UE is attached.  By setting up tunnels directly between the GGSN and the SRNS implicitly makes the GGSN aware of the location of the UE per SRNS level. Potentially (depending on the relation between SGSN and RNCs) this can also cause more signaling over the Gn interface.

The QoS architecture described in [3] shows that the UMTS Bearer service can be divided in a Radio Access Bearer Service and a Core Network Bearer service. The Radio Access Bearer Service terminates in the CN Edge node and the Core Network Bearer service is used between the two CN nodes. The RAB Service is then further divided in a Radio Bearer Service and an Iu Bearer Service. Separation of the GTP-U tunnels over the Iu- and Gn-interfaces corresponds to this QoS Architecture, where the GTP-U tunnel over Iu corresponds to the Iu Bearer Service and the GTP-U tunnel over Gn corresponds to the Backbone Network Service.

Charging functionality in GPRS resides in both the SGSN and the GGSN nodes. There are two main charging records types, one in SGSN and one in GGSN related to each PDP contexts respectively.  Further, a third record is provided for mobility management in the SGSN and the SGSN may also provide two SMS related records in case of short message delivery. The charging functionality in SGSN is especially useful when a UE is visiting another operator's network, when CDRs are exchanged between the HPLMN and the VPLMN. The charging functionality should be kept in the SGSN for case of inter-PLMN roaming subscribers and therefore different GTP tunnels over the Iu- and Gn-interfaces are necessary. 

Lawful Interception is another functionality that should be placed fully or partially in the SGSN. Lawful interception stores data related to User Identity, used PDP Type, Used PDP address, location information (CGI) etc. which the SGSN has knowledge of in GPRS and the functionality can remain in SGSN if different GTP tunnels are used over the Iu- and Gn-interfaces respectively.

2.3 Using ATM PVCs over Iu

A working assumption defined in 23.30 [2] is that the transport over Iu shall be based on ATM. It has also been taken as a working assumption in the TSG RAN WG3 that IP over AAL5/ATM shall be used in the User Plane towards the IP domain over Iu.

Further, the standard shall support that user data flows shall be transported over the Iu reference point to/from the 'IP domain' in a multiplexing layer on top of common layer 2 resources. It is here proposed that a UDP/IP transport below the UMTS specific multiplexing layer should be selected mainly for two reasons: 

· To make the user plane of Gn and Iu the same. This can decrease the processing power per packet required in SGSN, as the GTP-U/UDP/IP header does not have to be exchanged to another header (that follows another message format).

· To allow the possibility to use IP-based QoS mechanisms over Iu.

As the main part of the applications used by UEs towards the IP domain are expected to be IP applications, QoS mechanisms user over Iu should also be driven from the Internet community and its application evolution. Setting up separate ATM VCs per user flow may not be optimal due to the demands from bursty Internet traffic. It is therefore regarded as a more future proof approach to base QoS for Iu on Internet (i.e. IP) technology. Further, using IP based QoS over Iu eliminates an extra QoS mapping (from Internet QoS in external networks and possibly over the Gn interface to ATM QoS over Iu).

Different solutions for carrying IP over ATM is currently emerging, some of them taking into account how to map IP QoS mechanisms into ATM QoS mechanisms, e.g. using SVCs for aggregated IP flows or for specific IP user flows. There is today not any clear view on which of these emerging solutions that will be predominant and as the time schedule for UMTS release 99 is tight. Therefore "Classical IP over ATM" (CLIP, IETF RFC 2225 and RFC 1483) using PVCs should the preferred solution for UMTS release 99, but other solutions e.g. with SVCs could be an operators choice.
Later releases should consider further development of ways to carry IP over ATM as well as the possibility to allow an IP network between SGSN and RNC. The latter is not the primary motivation for an IP-layer over the Iu interface, but for some network implementations it may be beneficial to use an IP network for the transport over Iu. It can also facilitate performance optimizations by collocating SGSN and GGSN, as the GGSN/SGSN node can route the packets over a backbone IP network directly to the serving RNC.

3 Proposal

It is proposed that the following text is included in chapter 7.2 Iu interface of 23.20 [1]:

· The protocol architecture for the User Plane of the Iu interface towards the IP domain shall be based on the same principles as for the (evolved) Gn interface, i.e. GTP/UDP/IP shall be used for tunneling of end user data packets (PDP-PDUs) over the Iu interface

· One or several AAL5/ATM Permanent VCs may be used as the common layer 2 resources between the UTRAN and the 'IP domain' of the CN. The reason for usage of several permanent AAL5/ATM VCs may e.g. be for load sharing and redundancy. It is also possible to use one switched VC per user flow (PDP context or radio access bearer).

· The protocol architecture is shown in Figure X is the working assumption for User Plane of the the IP domain. For a specific end-user flow separate GTP-U tunnels shall be used between the SGSN and the UTRAN, and between SGSN and the GGSN
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Figure X: User Plane Protocol Architecture for Iu user plane towards the IP domain

It is further proposed that the chapters 9.8.3 Iu reference point - User plane towards IP domain and 9.8.4 Proposals for the User Plane for the IP Domain of [1] are deleted.
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