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1 Introduction

In 23.20 and in the Mobile IP Technical Report, the evolution from GPRS towards Mobile IP is described in stages. At the Mobile IP ad hoc meeting last week (March 9-11, 1999), it was decided to use the term “step” instead of “stage”.

The changes to the text, proposed in this document, are needed to align the terminology in 23.20 and the Mobile IP TR.

In addition, some of the figures in chapter 9.6 of 23.20 do not agree with the current GPRS architecture. As this is contradictory to the text and to the intention of the chapter, corrected figures are proposed.  (In case the figures do not get properly revision marked, the first figure of each pair is the new one.)

Finally, there are presently two introductory sections, section 9.6.1 and  9.6.2. Therefore, we propose to delete section 9.6.1.

9.6 Mobile IP in UMTS



9.6.2 Mobile IP

A single generic mobility handling mechanism that allows roaming between all types of access networks would allow the user to conveniently move between fixed and mobile networks, between public and private as well as between PLMN’s with different access technologies. The ongoing work in IETF Mobile IP working group [MIP WG] is targeted towards such a mechanism
. Thus, it is important to offer Mobile IP also to UMTS users and UMTS must be developed to support Mobile IP. Mobility within the UMTS CN could also be handled by Mobile IP. This would allow transparency to networks external to the UMTS PLMN. Potentially, this would allow cost savings for operators and a broadening of the market for manufacturers. 

It is important to understand the different driving forces:

· Mobile IP as an overlay to the UMTS-GPRS would make it possible to offer easy roaming between different types of networks

· An integration of Mobile IP within the UMTS CN would additionally allow the operators to use standard IP technology to a larger extent and thus lower the cost for deployment and maintenance of networks.

Operators shall have the possibility to offer Mobile IP to end customers for R99. A flexible approach should be taken in order to extend the use of Mobile IP to handle mobility within the UMTS CN. UMTS standards should be aligned to when new Mobile IP functionality, that is needed for the different steps, will come out on the market. As not all operators will introduce Mobile IP at the same time, compatibility with GPRS based PLMN’s is needed. Such a flexible, yet backward compatible, approach is outlined below.

The concept of surrogate registration [TEP] allows MS’s without Mobile IP to benefit from Mobile IP infrastructure by letting the network perform the registration with the HA on behalf of the MS. However, this issue needs further investigation.
9.6.3 A staged introduction of Mobile IP in the UMTS CN

Three steps, which are discussed more in detail further down, have been identified. Briefly, these are: 

1. Step 1 represents a minimum configuration for an operator, who wishes to offer the mobile IP service. The current GPRS structure is kept and handles the mobility within the PLMN, while MIP allows user to roam between other systems, such as LAN’s, and UMTS without loosing an ongoing session, e.g. TCP. 

2.The SGSN and GGSN can be co-located without any alterations of the interfaces. However, to obtain more efficient routing, the MS could change GGSN/FA, i.e. PDP context and care-of address after an inter SGSN handover if it is not transferring data. MS’s which are transferring data during the inter SGSN handover could perform the streamlining after the data transfer is completed, using the old GGSN as anchor during the completion of the data transfer.

3. The third Step is to let MIP handle also handover during ongoing data transfer. The Gn interface is here only needed for handling roaming customers without support for MIP.

1.1.1.1 9.6.3.1 Step1 – Offering Mobile IP service

Mobile IP has the benefit of being access system independent, which allows users to roam from one environment to another, between fixed and mobile, between public and private as well as between different public systems.  Assuming a minimal impact on the GPRS standard and on networks whose operators do not wish to support MIP, leads to the following requirements:
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Figure 29. Core network architecture with GPRS MM in and between GPRS PLMN’s and Mobile IP MM between different types of systems and optionally between GPRS PLMN’s.

· The MS must be able to find a FA, preferably the nearest one. The underlying assumption is that FA’s are located at GGSN’s and that not all GGSN’s may have FA’s. One FA in a PLMN is sufficient for offering MIP service, however for capacity and efficiency reasons, more than one may be desired. This means that the MS must request a PDP context to be set up with a GGSN that offers FA functionality. 

· While setting up the PDP context, the MS must be informed about network parameters of the FA, e.g. care-of address.

· Furthermore, the interaction between the GGSN and the FA needs to be studied more in detail. With the assumption that FA care-of addresses are used, the FA needs to detunnel incoming packets and, together with the GGSN, map the home address of the MS to a PDP context.   

Roaming can be handled either via the Gp interface or via Mobile IP. This is described in the section on roaming further down. It is assumed that the MS keeps the same care-of address as long as the PDP context is activated.

A typical network is shown in Figure 29. The detailed solutions of this step are to be worked out in the Mobile IP technical report.. 

1.1.1.2 9.6 3.2 Step 2 – Intermediate GPRS-Mobile IP system 

One way to implement a GPRS backbone is to co-locate the SGSN and GGSN, as depicted in Figure 30 . This might be favorable for operators with a strong interest in utilizing standard IP (IETF) networks as far as possible and does not require any changes in the current GPRS protocol architecture. 

In step 1, the assumption was that the MS stays with the same care-of address, during a session, i.e. as long as a PDP context is activated. A very mobile MS, might perform several inter SGSN HO’s during a long session which may cause inefficient routing.  As an initial improvement, a streamlining procedure, with a temporary anchoring point in the GGSN, could be introduced: 

If the MS is not transferring data while moving from one SGSN to another, a new PDP context could be setup between the new SGSN and its associated GGSN at the handover. The MS will get a new care-of address. The procedure for informing the MS that it has arrived to a new network has to be defined.

If the MS is transferring data, e.g. being involved in a TCP session, the MS would move from the old SGSN to the new one while keeping the PDP Context in the old (anchor) GGSN for the duration of the data transfer. Once the data transfer is terminated, the PDP Context can be moved to the GGSN associated with the new SGSN and a new care-of address can be obtained.

The buffer and forward mechanism, which already exists between the SGSN’s for preventing data loss at inter SGSN HO’s, will, with this procedure, be reused as it is. This procedure also has some advantage regarding the handling of firewalls, which are assumed to be attached to the GGSN’s. Today, there is no standard for changing firewall during e.g. a TCP session. 

As in the previous step, the GPRS interfaces (Gn and Gp) need to be deployed for roaming customers, since there might be networks which not yet supports Mobile IP. Roaming between PLMN’s can be handled either with Mobile IP or with GPRS. 
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Figure 30. Core network architecture where GPRS MM handles active mobiles and Mobile IP streamlining at inter SGSN handover. The SGSN and GGSN are here co-located.

1.1.1.3 9.6.3.3 Step 3 – Using Mobile IP for Intra System Mobility

The third and last step is to let Mobile IP handle all intra system mobility, including all handovers between GGSN’s or IGSN’s. This is depicted in Figure 31, where the IGSN represents an integrated SGSN/GGSN. The Gn and Gp interfaces may optionally be kept to handle roaming customers, whose terminals do not support MIP and the operator’s own customers roaming to networks without MIP functionality. The main difference compared to the previous step is that lossless handovers between IGSN’s must be handled. This is the target architecture of  an ongoing study in SMG12 [MIP-SMG12].  



Figure 31. Core network architecture with Mobile IP MM within the CN and between different types of systems and between GPRS PLMN’s. 

9.6.4 Roaming

Depending on the capabilities of a visited network, two roaming schemes can be identified; GPRS roaming and MIP roaming. With GPRS roaming, we mean roaming via the Gp interface and the use of a GGSN in the home network, which is necessary when the visited network does not offer any FA’s. In those cases where the visited network offers a FA, either a GGSN/FA in the visited or in the home network can be utilized. Networks, which use Mobile IP for all its own customers can provide GPRS roaming to visiting users by deploying the Gn and Gp interfaces.

9.6 5 Mobile IP and UMTS terminals

The mobile equipment needs to be enhanced with MIP software. For compatibility with other systems, it is of great importance that standard IETF Mobile IP and not a special UMTS version is used. Although it should be kept to a minimum, any interaction between the IP layer and the “UMTS layer” needs to be identified and defined. To avoid future updates of the mobile equipment, it should be considered to include the needed UMTS specific functionality of all three steps in the MS at once. 

9.6.6 Surrogate Registrations

The concept of surrogate registration has a potential use in supporting non Mobile IP aware terminals using a Mobile IP based infrastructure. Instead of the MS performing registration with the Home Agent according to [RFC 2002], the FA could surrogate the mobile node in performing Mobile IP registrations with the Home Agent. One solution is proposed in [TEP] (Tunnel Establishment Protocol). However, surrogate registration may cause IP level authentication to be dependent on UMTS authentication and hence increase the dependence of Mobile IP on the access technology. Further study is required on this topic.


































































� Note that in this text, Mobile IP is used in a wide sense. It refers to [RFC2002] and ongoing and future work in the IETF Mobile IP Working Group [MIP WG].
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