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1 Introduction

This contribution seeks to highlight issues raised by the Selection Criteria, which are to be used as a guideline for this TR. In particular this contribution seeks to address the impact of the proposed architectural split on Mobile IP (MIP).

2 Discussion 

TR 23.923 provides a feasibility study of how Mobile IP can be brought into the GPRS/UMTS world. In it, a 3-step process is described on how GPRS/UMTS may evolve toward full MIP compatibility. 

Step1 – Offering Mobile IP (+) Service

In step 1, it is recommended that a Foreign Agent (FA) be included within the GGSN, for interoperability with other PLMNs that utilise MIP. The Mobile Equipment (ME) would locate this GGSN/FA by its APN. Furthermore the ME would remain with this GGSN/FA for as long as its PDP Context were activated. Not all GGSN are envisaged to have the FA functionality.
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Figure 1 Offering Mobile IP Service - Step 1 with Split SGSN Architecture.

This first step toward MIP could negate certain advantages raised by implementation options for Alternative 1. As shown in figure 1, a ME utilizing MIP and using RNS C as its anchor RNS would have to use a less than optimal route through GGSN A for its data traffic. This GGSN would have to be utilized as it contains the FA.

The more efficient routeing solution of using the nearest PS MGW is unavailable, as this PS MGW is co-located with GGSN B.

Alternative 2 would present no problems toward Step1 of MIP integration. 

Step 2 – Intermediate GPRS – MIP(+) System

In step 2, it is recommended that MIP be used to perform inter-GGSN changeovers, after an inter-SGSN handover, in order to "streamline" packet routing. That is, to avoid packets from always having to be routed through the home or anchor GGSN, streamlining would provide a form of route optimization for packet data by having the packets go directly to the current serving GGSN. 

This can be achieved by placing an FA on all GGSNs.
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Figure 2 Intermediate GPRS-MIP(+) System – 

Step 2 with Transport/Control Split Architecture.

This implementation of MIP(+) is not impacted by the transport/control separation, as the routeing problem of Step 1 is solved here by placing an FA on all GGSNs.

Step 3 – Using Mobile IP+ for Intra System Mobility

In step 3, it is recommended that the SGSN and the GGSN be combined into a common node, referred to as the Internet GSN or IGSN. With the IGSN, MIP will no longer be at the fringes of the wireless PLMN, but will become integral to the PLMN. With the IGSN, MIP will provide mobility not only between PLMNs but also within PLMNs. 

In Alternative 2, certain aspects of the One Tunnel approach could be viewed as a logical evolution toward MIP. Step 3 involves the establishment of one tunnel to the RNS under the control of the IGSN, much as Alternative 2 proposes under the control of the xGGSN and the cSGSN. 

The functionality of the cSGSN would, however, have to be combined with that of the xGGSN to form the IGSN.

For Alternative1 the functionality of the SGSN Server would have to be combined with that of the GGSN, including the control and management of the PS MGW.

As MIP was originally envisioned, the PS MGW could now be seen as redundant, as all traffic would be routed via the IGSN. Hence a split of the SGSN architecture today would be negated when the network architecture migrates to MIP.

Integration

To allow compatibility with UMTS/GPRS networks that are being upgraded at a slower pace, there exists an option to allow the IGSN to behave as either a SGSN or a GGSN. 

If either Alternative 1 or 2 were realized then there would exist a more complex solution to the migration to MIP. At present the IGSN may have to fulfil the functions of SGSN or GGSN, but with the advent of the Transport and Control separation in the PS domain this looks set to change.

Depending on the deployment of the network the IGSN may have to fulfil the functions of:

        (1) a non-split SGSN, 

        (2) a SGSN Server or cSGSN, 

        (3) PS MGW


        (4) R99 GGSN  

        (5) xGGSN. 

Allied with the introduction of IGSNs there could exist the possibility that SGSN/GGSN may also have to be deployed in parallel to service mobiles with no MIP capability. 

Even with standardized open interfaces, the integration, testing and maintenance of several different network elements could impact on the reliability and interworking of the network, whilst increasing the O&M load to administer these elements.

Whilst not explicitly precluding the use of MIP, v4 or v6, the split architecture could make migration to a MIP network more complex. Increased integration issues will undoubtedly be apparent with the inclusion of a greater number of network entities.
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Figure 3 Core Network Architecture with Mobile IP(+) System – 

Step 3 with Transport/Control Split Architecture.

3 Proposal

Based on the discussion above it is proposed to add the preceding discussion to TR23.873 in a new section “Effect of Transport / Control Split on Future Enhancements”, under a sub-heading “Mobile IP”.

Additionally the following text to be included in sections 6.9 ‘Drawbacks’.

3.2 Benefits and Drawbacks (Alternative 1)

· Implementation of MIP could become more complex due to the integration and deployment of increased numbers and types of network nodes. 

· Some implementation options for the Transport/Control separation may prove to deliver less optimal realizations of MIP. 

· Migration to MIP will negate the need for split architecture.

3.3 Benefits and Drawbacks (Alternative 2)

· Implementation of MIP could become more complex due to the integration and deployment of increased numbers and types of network nodes.
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