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Introduction

In order to develop section 15 of Q.FMC and produce an FMC specific functional model we have to agree on:

· a modelling approach, 

· the types of fixed and mobile networks that the model needs to cover, and 

· possibly the order in which we want to tackle the development of the model.

This contribution makes a number of proposals in all three areas and concludes with a first attempt to draw up a partial functional model. Reference is made to the FMC domain architecture that is depicted in an accompanying contribution.

Modelling approach

To develop a functional model for fixed mobile convergence we have a choice between a top down approach that starts with a generic functional model as provided by the FGNGN FRA document, or a bottom up approach that starts with the existing functional models for packet based fixed and mobile networks. 

We considered the first approach, but found this a rather roundabout way to identify the interfaces in existing standards that map on the inter-domain reference points of the FMC domain architecture. This is because there is not a one-to-one mapping possible between the FRA entities and those of, for instance, the 3GPP model and the ETSI TISPAN model and that makes it difficult to allocate the interfaces that have already been specified by these SDOs to the reference points in FRA. We see this mapping of already standardized interfaces on the FMC domain model as a necessary first step and basis for the identification of any new functions and interfaces that may be required to support the FMC objective of seamless, one-terminal, voice and data services across fixed and mobile networks

We therefore propose to follow a more pragmatic bottom-up approach and map the detailed functional models of existing standards directly on the FMC domain architecture. The latter is derived from and consistent with the high level FRA architecture. In this way we can identify those functions that perform a similar role and may possibly be merged into a common function while still retaining the same, already defined, interfaces.

In terms of methodology one could say that the FRA model is an object model (more or less), which is really useful if one is trying to develop a management information model. What we are proposing is to generate an object instance model that exposes the interfaces between instances.

Scope of the FMC functional model

Depth

By using a bottom up approach we automatically inherit the granularity of the functional models of the networks that we consider. These may not always be on the same level, but this would only be a problem if a particular function appears to straddle an FMC domain boundary. In such a case we should liase with the group that owns the model to find a solution. 

To make sure that all network aspects are considered we propose to cover all necessary network functions, including charging and management functions.

Width

There is no restriction in principle to the network technologies that the FMC functional model may cover, including the full breadth of the different access network technologies. The only constraint is that a functional model for a network technology is available for our use. We should not want to develop basic models as part of our work.

In terms of support for session continuity and possibly seamless service between access domains we propose to limit our considerations to new functionality in support of handover between fixed and mobile networks. For this we propose the following  narrow interpretation of a fixed access network: a network where the piece of user equipment that connects to it is stationary (has a permanent location). The connection to the network may be wireless, but is only considered to be a fixed connection if it is terminated in the User Equipment Domain by a stationary station like a modem or gateway. 

An IEEE 802.16 based network as is being defined by the WiMAX Forum is still difficult to classify with this definition of fixed. It supports both stationary (802.16d) as well as mobile stations (802.16e) and can therefore be considered as a fixed mobile converged technology in its own right. It should therefore certainly be studied and represented in our functional model, but the ownership for the functionality, including the functions that support handover of dual-mode 802.16/802.11 terminals within a WiMAX network lies clearly with IEEE802.16 and the WiMAX Forum. What we may want to investigate is how handovers can be achieved between a WiMAX and a fixed only network.

Order in which to progress the work

As a standards activity, the order in which we develop the functional model is ultimately determined by contributions. We need to establish a baseline however and it is proposed to use the existing models from 3GPP for UTRAN and I-WLAN and from TISPAN for xDSL access as a starting point and synthesize a merged FMC baseline model from these existing models. We propose to further develop the baseline model, by adding the following components, but not necessarily in the order listed:

· functionality of a WiMAX access domain

· functionality of a Cable access domain

· functionality of a FTTX access domain (may be already covered by the TISPAN model)

· functionality to provide handover for a multi-mode terminal between a private WLAN access point connected to a fixed network and a mobile network access point

· the same as above, but for a Bluetooth access point

· functionality of a 2G GERAN network

· functionality to support Voice Call Continuity (VCC) for a multi-mode terminal between a 2G Circuit Switched domain and a PS domain with IMS session control.

· functionality of  Evolved UTRAN

Baseline model development

As proposed above, we want to take the existing functional models from 3GPP and ETSI TISPAN to establish a baseline model. A composite model for 3GPP UTRAN and I-WLAN can be found in TR 23.882 V0.9.0 and is reproduced below:
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TR 23.882 Figure 4.1-1. Logical baseline architecture for 3GPP

Note that the I-WLAN model in this figure is a merge of the I-WLAN roaming and non-roaming deployment scenarios.

The TISPAN documentation does unfortunately not contain a single figure that represents all of the functions that are defined by TISPAN for xDSL access in a similar style. The following figure combines the information from the TISPAN architecture (ES 282 001), subsystem architecture (ES 282 003, ES 282 004 and ES 282 007) and security architecture (TS 187 003) documents.
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TISPAN functional architecture

We have taken these functional models and mapped them on the FMC domain architecture in the following way:
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 FMC functional model with common Session Control Domain

Bearing in mind that we are not so much interested in the interfaces within a domain, only the interfaces that cross FMC domain architecture boundaries have been labelled. The current figure brings out the functionality for transport, network attachment, resource and admission control, and session control only. We intend to add the Application Service Domain and its interfaces in a next version of the figure.  The functionality for charging and management is also still to be added, but this may be better covered in a separate figure.

The figure shows a partial FMC implementation with a converged Session Control Domain. We propose that this figure is used as a starting point to develop a baseline functional model for FMC. Once we have established an agreed baseline model we can study convergence of the Core Transport Domain on that basis.

New functions will need to be defined to support handover between fixed and mobile domains. The 3GPP GAN (UMA) architecture could be used as a starting point, but it needs to be studied how similar functionality to the GAN Network Controller, that can exchange information about the radio bearer with the user equipment, may be positioned in the overall architecture.

_____________
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