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1.
Introduction

This contribution proposes guidelines on how to proceed with the overall architecture evolution work. Specifically, this paper proposes:
· that the work on the Evolved Access System can be done independently from the work on the AIPN concept;
· that the generic solution for inter-system mobility in the AIPN stratum should be based on Mobile IP;

· that the generic AIPN inter-system mobility mechanism may serve as a solution to the session continuity (a.k.a. Scenario 4 in the specific context of 3GPP WLAN interworking) and in some cases may also provide seamless handovers (a.k.a. Scenario 5).
2.
Existing 3GPP Architecture for PS Services

A simplified view of the existing 3GPP system architecture for PS services is depicted in Figure 1.
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Figure 1. Existing 3GPP Architecture for PS services
As illustrated in the figure, a variety of radio access networks (RANs) can be used today to provide access to the PS Core, and further on to the IMS, the Internet or other external IP networks.

Similarly, the 3GPP IP Access framework defines a complementary 3GPP architecture for accessing the IMS, the Internet or other PDNs through I-WLANs, non-interworked WLANs or even through fixed IP access.

The PDG and the GGSN mark the entry point to the “3GPP IP domain” i.e. they have the role of a “default gateway” in IETF parlance. The whole network up to the GGSN/PDG appears as a Layer-2 network.

3.
Possible Evolution of 3GPP Architecture

As identified in TR 22.978, (which in its turn quotes the TR 21.902 “Evolution of 3GPP System”), the following items are considered relevant to the long-term evolution of the 3GPP system:

-
A seamless integrated network comprising a variety of networking access systems connected to a common IP based network supported by a centralised mobility manager 
-
A similarity of services and applications across the different systems is beneficial to users

-
3GPP should focus on the inter-working between 3GPP Mobile Networks and other Networks considering mobility, high security, charging and QoS management
Referring to the second item above it is assumed here that the seamless services and applications provided across different systems would be implemented in the IMS.

Referring to the third item above, the 3GPP system architecture has already defined frameworks for interworking with various non-3GPP radio access technologies, namely:

· 3GPP WLAN interworking, and

· Generic Access to the A/Gb (a.k.a. Generic Access Network or GAN).
Both frameworks are agnostic of the radio technology and could absorb a wide range of different WLAN technologies in the future (e.g. 802.11, Bluetooth, 802.16, etc.), the only requirement being that this technology be IP-friendly.

The first item quoted above (“centralised mobility manager”) is currently the missing link from the 3GPP system architecture that would allow for seamless mobility management across various access systems.
In the last meeting, paper [1] suggested to use a three-strata concept for describing the evolved System Architecture:
· Access System stratum (including the GPRS Access System, the 3GPP IP Access and the Evolved Access System);

· Network stratum, and
· Multimedia stratum (i.e. the IMS).

For the reader’s convenience we recall here the main functions of each stratum.
The main functions of the Access System stratum are the following:

· Hiding access system specifics from the Network stratum and the Multimedia stratum;

· Receiving QoS requests from the Network stratum and translating them into resource requests applicable to the access system technology (which appears as a Layer-2);

· Possibly containing AAA functions specific to the access system technology (also referred to as Layer-2 AAA functions).

As an example, the 3GPP Access System stratum would contain the following components: UE, RAN (BTS/NodeB, BSC/RNC/GANC), SGSN, GGSN, PDG, VLR, HLR.

The main functions of the Network stratum are the following:

· Providing end-to-end connectivity between the mobile station and other IP entities;

· Mobility management;

· Interacting with the Access System stratum (which appears as a link layer), controlling it through means such as DiffServ or Policy Decision Function (PDF);

· Interacting with the Multimedia stratum through generic and transparent interfaces.

The main components of the 3GPP Network stratum may be the following: MIP client in the UE, MIP Home Agent (MIP HA), MIP Foreign Agent (MIP FA), Policy Decision Function (PDF) and Layer-3 AAA functions.

Finally, the main functions of the Multimedia stratum are the following:

· Transport of user data (bearers) between network entities involved in multimedia sessions;

· Implementation of all the call control and applications or services that makes up the multimedia services of the All-IP Network.

In other words, the Multimedia stratum is the IMS and its main components are: the multimedia client in the UE, CSCF, AS, MGCF, MGW, MRF, etc.

Most of the work focusing on AIPN aspects would affect the Network stratum only (e.g. definition of the “centralised mobility manager” mentioned above, but also definition of some AAA functions, referred to here as “L3 AAA” functions). It is FFS whether these “L3 AAA” functions would have to be defined from scratch, or, whether they would just have to be identified as part of the AIPN stratum, in case such functions already exist (e.g. some functions defined in the REL-7 Policy Control and Charging should be applicable to all Access Systems, both existing and future; in that sense, they could be identified as “L3 AAA” functions in the AIPN stratum).
On the other hand, the work on RAN Evolution (possibly including an “evolved PS Core”) should affect only the Access System stratum.
Finally, the impact of the SAE work item on the Multimedia stratum is expected to be minimal or inexistent.
In line with the above discussion, a possible evolution of the 3GPP architecture is depicted in Figure 2:
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Figure 2. Possible Evolution of 3GPP System Architecture (1)
In this approach the Evolved Access System is deployed as an independent system, similar to the 3GPP IP Access today.  It connects to the AIPN stratum via an Access System GateWay (ASGW), which has similar functionalities as the GGSN and the PDG today. The inter-system mobility is handled at the AIPN stratum and the “centralised mobility manager” is implemented as a Mobile IP Home Agent (MIP HA). In case of Mobile IPv4 (MIPv4) there is a Foreign Agent (FA) functionality integrated in each of the access gateways (i.e. PDG, GGSN and ASGW).
The generic solution for AIPN mobility management based on a MIP HA would automatically provide a solution for inter-system session continuity (a.k.a. Scenario 4 in the specific case of 3GPP WLAN interworking).

The generic solution for AIPN mobility management based on a MIP HA would also provide a solution for inter-system seamless handovers (a.k.a. Scenario 5 in the specific case of 3GPP WLAN interworking), provided that the mobile is capable of maintaining simultaneous connections across the source and target Access Systems during the transition period. The MIP HA capability for bicasting data on both connections could be used to assist the seamless handover.
The terminal capability for simultaneous connections is realistic in case the source and target radios are implemented as independent radios in the terminal (which is typically the case today with 802.11 WLAN cards). However, such a capability is probably not realistic in case the two systems are implemented as a single radio. While Scenario 4-like continuity should still be feasible in this case relying only on MIP mobility, some further enhancements would be needed to support Scenario 5-like seamless handovers. This is depicted in Figure 3:
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Figure 3. Possible Evolution of 3GPP System Architecture (2)
According to this view, the Evolved Access System is interworked with the existing Access System via existing interfaces (i.e. “at Layer 2”), whereas the ASGW functionality is collocated with the GGSN. Note that the purpose of this paper is not to try to identify the best suited interfaces to support this interworking. The paper focuses only on the need for additional (“Layer 2”) mobility mechanisms to support inter-system seamless handovers in absence of simultaneous connections. In this scenario, the “Layer 3” mobility mechanism (MIP) is invoked only for transitions between “non-interworked” Access Systems.
4.
Conclusion and Proposal

This paper has shown how UTRAN evolution and AIPN may be combined into an evolved 3GPP system architecture. It is proposed that 3GPP SA2 agree:

1. That the inter-system mobility mechanism used at the AIPN stratum is based on Mobile IP, as depicted in Figures 2 and 3;
2. That the AIPN mobility alone is sufficient only for Scenario 4-like session continuity, but not for Scenario 5-like seamless mobility, except for the case of simultaneous connections to the source and target Access Systems (e.g. in case of independent WLAN radio);
3. That in order to achieve seamless mobility between 2G/3G and the Evolved 3G without simultaneous connections, the Evolved Access System has to connect to the legacy Access System via existing network interfaces as in Figure 3. This also implies a collocation of the GGSN and the ASGW functionalities;
4. That the Evolved Access System may be deployed either without any connection to an existing PS Core (as shown in Figure 2), or as Evolved Access System interworked with the existing PS Core (as shown in Figure 3), with the characteristics mentioned in the previous 2 bullets;
5. That the work on the Evolved Access System can be done independently of the work on the AIPN concept, given that the AIPN is independent of the connected Access System technology.
It is proposed to include text based on Section 3 of this document in the appropriate section of the baseline TR 23.882.
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