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1.
Introduction

In the System Architecture Evolution work, global mobility mechanism that does support inter-system mobility is one of the requirements. There have been some discussions during the last SA2 meeting to promote Mobile IP as a solution for Mobility Management. The proposal here is to enhance the Mobile IP solution to improve Mobility Management and seamless mobility: network controlled mobility and session adaptation based on the access network where the user is located, the type of subscription the user has, the QoS and the network resource.
This is aligned with the requirements approved in SA1 TS 22.258 "Service Requirements for AIPN" :

"An AIPN shall be capable of providing seamless terminal mobility.

An AIPN shall be capable of maintaining a service during a change in access system, with no perceivable interruption from a user perspective.

An AIPN shall support adaptation of services to the capabilities provided by the access systems during terminal mobility. 
An AIPN shall support terminal mobility based on criteria including radio conditions, service requirements, user preferences and operator policies. 

In cases when there is a degradation in service quality due to terminal mobility it shall be possible to notify end users of the degradation."
2.
Mobility Management Architecture
2.1 Mobility Management components

The solution here supposes that there is a Mobile IP network and adds other functionalities that will bring support for seamless mobility. For simplicity, the Mobile IP architecture is not presented here.
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 Figure 1: Mobility Management Functional Architecture
2.1.1 Mobility Manager (MM)

This is the central entity in the Mobility Management architecture. It can be seen as an enhancement to the Mobile IP solution by including network based handover policy rules. Those policy rules could be based on the quality of the link, the user subscription profile, the load of the network. The functionalities handled by the Mobility Manager are:

· It monitors the Access Networks status by collecting access network information from the Resource Manager. It allows the Mobility Manager to have an overview of the load and QoS achievable by each access network. The information are collected through Access Network Monitoring messages.
· It monitors the UE location and link quality. Those information are collected through UE Monitoring messages sent by the Mobile Terminal to the Mobility Manager. 
· It selects the best Access Network available based on operator handover policy rules information collected from Access Network Monitoring messages and  Mobile Terminal Monitoring messages. In order to indicate to the UE that it should handover, the Mobility Manager is able to send Handover Indication Messages to the UE. Based on the link quality measurement, the Mobility Manager will be able for example to decide if the UE should handover to another access point because its link quality is decreasing. Another example is that the user has subscribed to get the best quality whether through WLAN or UMTS PS domain, and the Mobility Manager can decide to handover the UE to WLAN if there is a WLAN access point nearby that could deliver a better QoS. On the other hand, based on the access network monitoring information, the Mobility Manager can also decide that the Mobile Terminal should not handover to the WLAN access point because this one is already overloaded and would not be able to deliver a satisfying QoS. Different type of policy rules could be considered. 
· In case an Application Server is involved in the communication, the Mobility Manager can also send information on the UE and the Access Network selected so that the AS can adapt the ongoing session. For example, if the Mobile Terminal has handed over from GPRS to WLAN and has a higher QoS available now, the AS can decide to increase the quality of the service if allowed by the subscription profile (e.g. if it is a video streaming, it could provide a better quality video)..
The Mobility Manager could also be split into two functional entities:
· one handling the user profile policies and services aspects. This entity could be placed in the core network and be the decision point
· one handling the Radio environment measurements. This entity could be placed in the radio access network level and connected to the different radio access networks.

This option is left FFS.

2.1.2 Mobility Manager (MM) Register

The Mobility Manager Register is a database storing UE Context (e.g. user profile, radio environment), session context (session parameters) and Access Network Context. It can contain both static information (e.g. user subscription profile) and dynamic information (UE location, Access Network status, user on-going session information…). Those information are updated through the Monitoring Information sent to the Mobility Manager.
2.13 Resource Manager

This entity monitors access resources. It sends Access Network Monitoring messages to the Mobility Manager regarding the load, resources usage and QoS achievable in the access network. Additionally it should be able to manage resources in the access network (e.g. allocate/guarantee resources for the user in the access network). For example, the WLAN network would be monitored by the resource manager by retrieving information from the WLAN access network (e.g. load of the network, load of the different access points…).
2.1.4 User Equipment (UE)

This is the end-user terminal. It has several interfaces which allows it to connect to different types of access network (e.g. GPRS, UMTS, WLAN). It is  able to move between different types of access networks.  The UE will need to support the following functionalities in order to support the Mobility Manager functionalities:
· It sends its current location information to the Mobility Manager through UE Monitoring Messages (e.g. WLAN, GPRS, current access point identifier…).
· It sends access networks radio  quality measurements of the neighboring access points made by the terminal to the Mobility Manager through UE Monitoring messages. Based on those measurements, the Mobility Manager will be able to indicate to the Mobile Terminal which access point he should try to attach to and handover to. The report of those UE Monitoring messages will not need to be send every time, but could be triggered based on some threshold on the radio link quality. Those triggers would be determined by the Mobility Manger and sent to the UE.
2.1.5 The Application Server (AS)
The Application Server delivers a service to the user and can also benefit from the Mobility Management solution by adapting the service delivery to the access network being used by the Mobile Terminal. The following functionalities should be provided by the AS to support the Mobility Management functionalities::
· Session notification: informs the end-users (i.e. mobile terminal) involved in a session about an incoming data transmission or a modification of the characteristics of an ongoing session. Typically, contents may contain different coded multimedia components, the notification procedure transmit information allowing the terminal to trigger local resource activation and also about the content itself like a short description. A same terminal may handle several sessions.

· Session initiation: can be triggered either by the end-user or the AS. The AS will be able to retrieve information from the Mobility Manager on the capacities of the access network seen by the UE in order to choose the initial parameters of the session. Following the session initiation mechanism, the session is started and user data can be exchanged between the participants of the session.
· Session termination: can be triggered either by the end-user, the network or the AS. The AS should make sure that all the resources used by the session have been properly released and that all the participants have been aware of the session termination. 
· Application adaptation: allows adapting the content and format of the service according to the terminal capabilities and the network access capabilities (available bandwidth). Service profile of the user may also be taken into account
3 Sequence Flows

The following sections presents a high level overview of what the procedures look like with this solution.
3.1 Context Activation

3.1.1 WLAN attachment
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3.1.2 GPRS/UMTS PS Attachment 
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3.2 Access Network Information Retrieval
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3.3 Handover Instruction from WLAN to GPRS (without AS)
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3.4 Handover from GRPS to WLAN (without AS)
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3.5 AS Session Initiation
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3.6 AS Session Termination
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3.7 Handover from WLAN to GPRS (with AS)
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3.8 Handover from GPRS to WLAN (with AS)
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4.
Conclusions and recommendations

Add the text above as a potential inter-system mobility solution.
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