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1 Introduction

This contribution discusses the architectural aspects for mobility management in a 3GPP– WLAN interworked system. It limits itself to mobility management for achieving continuous connectivity, reachability and access to services as captured in the interworking scenarios described in TR22.934. AAA issues are outside the current scope of this document.


2 Architectural considerations and approach

The considerations guiding the architecture of the mobility management scheme are the following: 

· WLAN networks may be 2.5/3G (WWAN) operator owned, individual WISP owned, WISP aggregator owned, pay-as-you-go networks, Enterprise owned, or Privately owned (residential WLANs). The mobility management solution should support all these WLAN network configurations.

· The architecture must evolve from conventional WWAN mobility management and must be minimally disruptive to deployed WWAN infrastructure i.e. where possible existing packet flows and mobility management schemes must be reused and any additions to make WLAN interworking possible should be overlayed.

· The architecture should be such that it must be deployable in stages i.e. not all entities that make up a WWAN network should need to evolve at the same time. Also, not all nodes should need to subscribe to the WLAN interworking scheme.

· Dependence on entities for mobility management that are not directly managed by the WWAN  operator should be minimized or may not be relied upon. 

· Any new entities or components introduced to support the interworking must degrade gracefully i.e. failure of the new entity must not degrade the condition of the system to a state worse than that of a conventional WWAN system.

· The architecture must afford a clear migration path enabling convergence of 3GPP, 3GPP2, and/or WLAN networks.

· The interworking scheme should enable mobility for service scenarios, which include access to corporate Intranet services, operator local services and the public internet as specified in TR22.934.

3 Potential System Architecture

3.1 Basic Architecture

The architecture is based on enabling mobility management using mobile IP.  The proposal colocates a Mobile IP Home Agent (HA) with the GGSN. This follows from the observation that the GGSN forms an anchor node (which is also a visible egress entity to the Internet).. The HA functionality for a mobile node is activated only when a node wanders in to an access area preferentially served by a WLAN network. This collocated HA uses RFC 3220 (or the mobile IPv6 equivalent draft) defined tunnelling schemes to hijack and tunnel packets meant for this UE and forward it via IP routing to the WLAN.  When the UE is in the WWAN network, the UE appears to be in the Mobile IP defined Home network and the HA fades out of the picture. Mobility management and packet routing take place in as in a conventional WWAN system (i.e. based on GTP-u).
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The main characteristics of the basic architecture are:

· PS data between UEs in the WWAN network follow the same path that they would in a traditional WWAN system. No routing overhead is introduced (see green arrows).

· WWAN Mobility management schemes are preserved for nodes when they are within the WWAN network 

· Nodes that do not subscribe to the interworking scheme see no difference in the network and see no impact to their performance or operation.

· Not all GGSNs in an operator network need to migrate to the new scheme. Hence deployment can be phased in. GGSNs with collocated HAs could be identified by operator assigned APNs. 

· No new network entities are introduced (in some implementations for IPv4, a Foreign Agent (FA) may be introduced in the WLAN network, however this is not necessary for Mobile IP running in collocated care-of-address mode)

· No dependence on externally managed entities is introduced (with the only exception being the case where a FA is used in the WLAN network.)

· Roaming between operator PLMNs is also handled using conventional WWAN mobility management mechanisms.

· By collocating the Home Agent with the GGSN, the Home Agent needs to neither advertise its presence nor perform proxy/gratuitous ARP (for IPv4) or proxy Neighbor advertisements (for IPv6).

· UEs in a WLAN access network perform a Mobile IP registration with their Home Agent collocated with the GGSN. The Home Agent creates a mobility binding for this UE and uses Mobile IP specified tunneling mechanisms to intercept and redirect packets to the UE.

· If the UE is using corporate intranet services through a VPN, then this mechanism will allow the preservation of the VPN through its move to a WLAN access network. This would be made possible though the binding of the VPN tunnel to the PDP context acquired IP address, which is the Mobile IP defined “permanent” home address.

· This architecture allows the UE to completely benefit from bandwidth/cost advantages that are offered in the WLAN.

· This architecture would also work for residential WLANs, corporate WLANS, and WLANs that do not have service agreements with an operator.

3.2 Architecture for roaming into WLAN networks whose coverage areas are not contained within the 3G footprint

In case the WLAN has a coverage area that is outside the WWAN footprint, then in addition to the Mobile IP registration process, a mechanism need to be put in place to preserve the PDP context for the UE and hence preserve the IP address that the UE has been allocated. The collocation scheme leads to an elegant solution for making this happen (see figure below).
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The main characteristics of this solution are as follows:

· The Mobile IP registration request causes an internal API call to a virtual SGSN collocated with the GGSN. This is minimal SGSN signaling plane functionality the purpose of which is to keep the PDP context alive. The API call will cause the SGSN to send control messages to the GGSN, the old SGSN and the UE to make it look as if a routing area update is requested by the UE that has moved in to the virtual SGSN’s routing area.

· The virtual SGSN does not handle any data packets.

· This is only necessary when the WLAN coverage area is outside the WWAN footprint.

4 Conclusions

This contribution has discussed architectural aspects of 3GPP system – WLAN interworking from a mobility management standpoint. The architecture has been designed to reuse existing 3GPP system mechanisms for mobility management and routing as much as possible.

This enables WLAN interworking for PS services including access to and continuity with respect to corporate intranet services possibly through a VPN, operator local services, and the public internet. It is scalable to a situation where 3GPP systems, 3GPP2 systems and WLANs coexist. It can work with IPv4 or IPv6. Lastly, it is deployable in phases, degrades gracefully, and is zero overhead.

This contribution has shown that a future proof WLAN interworking architecture can be provided while maintaining compatibility with existing 3GPP systems.

The group is invited to discuss the desired direction for 3GPP system WLAN interworking. The likely trade off between reuse of existing functionality and required specification effort should be taken into account besides other considerations mentioned in this document.

5 Recommendation for text to be added to TR22.934

Mobility Management for Scenario 5: To support different WLAN deployment scenarios, the mobility management architecture should support an evolution to an all-IP based protocol i.e. mobile IP. In addition, the evolution path should be feasible with minimal impact to deployed infrastructure, while supporting the tight coupling architecture direction proposed in 22.934. 

