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Introduction

The current text in section 7 of Q.FMC on high level design principles brings out those reference points in the NGN architecture that are considered as candidates for convergence. If interfaces can be defined at these reference points that can be used to attach both fixed and mobile network domains, than these reference points serve as convergence points.

The current text does not provide a definition of the access domain and this leaves it unclear how the reference points in figure 1 relate to existing technologies. It is also unclear that the listed design principles elaborate different steps that may be taken towards convergence. Operators may choose to take only a subset of these steps towards convergence, depending on their network and commercial environment.

This contribution proposes an elaboration of the current text to clarify these points. The modifications are indicated by diff marks. The proposed text is as follows.
7. High Level Design Principles for Fixed Mobile Convergence

Fixed mobile convergence’s long term goal is to provide users with seamless, one-terminal, voice and data services across fixed and mobile environments. It doesn’t matter from the user’s perspective how this seamless service experience is achieved. This is however very relevant from a network operator perspective, because it does impact the cost for providing service. In fact, operators may choose for efficiency reasons to use one or more common network domains, for example a common packet based core transport network, to provide services to traditional fixed and mobile users without providing any “convergence” that is visible for the user.. The latter is sometimes also referred to as FMC, but in the scope of this recommendation we consider convergence of one or more network domains only as a means to support converged services and not as an objective in its own right. 
Figure 1 depicts the network domains that we can distinguish in both fixed and mobile networks in order to describe the steps that operators may take to achieve certain levels of converged service. 
The Access Transport Domain provides the connectivity between the User Equipment Domain and the access technology independent Core Transport Domain. Within the Access Transport Domain we can distinguish the physical access media dependent Radio/Wired Access Domain that connects User Equipment to the access nodes of the network (e.g. DSLAMs, 3G Base Stations and RNCs, WLAN Access Points) and the Access Aggregation Domain that aggregates the traffic from multiple Radio/Wired Access Domain instances to an edge node that connects to the Core Transport Domain. GPRS, part of the 3GPP IP Connectivity Access Network, is an example of an Access Aggregation Domain and so is the network that connects DSLAMs to a BRAS/IP Edge device. A mobile Access Aggregation Domain will contain mobility management functions. The Core Transport Domain may also contain mobility functions in order to support mobility across Access Domains (e.g. MIP Home Agents). The Core Transport Domain interconnects Access Domains to each other and to other networks, supporting media processing functions as necessary. Network attachment and resource and admission control functions are contained in both the Access and Core Transport Domains. Session control of connectivity between User Equipment is provided by the Session Control Domain that also contains functions in support of presence and location services. The Session Control Domain interfaces with the Core Transport Domain to convey transport resource requests and NAT binding information, if applicable. It may also interface with the Access Transport Domain, for instance to convey location information in case of a Wired Access Domain. Finally there is the Application Service Domain that contains functionality that supports so-called application services such as messaging and information services that may be built on top of session control services.
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Figure 1 – Q.FMC reference points

The starting point for fixed mobile convergence as described in this Recommendation is the use of common Application Service and Session Control Domains for fixed and mobile users. The Session Control Domain is the core part of the IP Multimedia System Release 7. References to the Release 7 documentation can be found in ITU-T Recommendation Q.1741.5. The use of these common domains and hence of common reference points on fixed and mobile user equipment to these domains provides a first level of converged service. It provides the user with access to the same services from different terminals (these may be implemented as a single physical terminal), but also with the possibility to share the same public user identity between multiple terminals.   This allows the user to decide which services are directed towards which terminal and in which order, whilst the calling party only needs to know the one public identity. 
The use of a common Core Transport Domain is attractive from an efficiency point of view, but is not visible to the user, except for the possibility to use the same user identity for network access authentication for mobile or fixed transport service. 
The Access Domains for fixed and mobile services are per definition different, although the Access Aggregation Domain may use some common components. 
The most interesting convergence step for the user will be to get seamless service on a multi-mode terminal while moving between a home or enterprise fixed network environment and the coverage of a mobile network. The practical example is a dual-mode UTRAN and WLAN/Bluetooth handset or PDA that can connect either to a UTRAN BS or to a private WLAN/Bluetooth Access Point that is connected to a fixed network.  Section 15 of this Recommendation describes the architecture to achieve this final level of convergence.
This architecture is based on the following principles:

· the architecture shall provide access to IMS based services from any type of user equipment with IMS compatible interfaces,

· the user equipment may be connected to any type of packet based Access  Transport Domain with compatible interfaces that is able to convey the protocols between the user equipment and IMS transparently,

· Access  Transport Domains may be connected to an access technology independent Core Transport  Domain, which implies that the interfaces between access and core are the same regardless of the access  technology,
· the interfaces between the Core Transport  Domain and the IMS service platform shall be based on the required functionality to support IMS-based services and capabilities; this does not preclude the use of other service platforms that support this interface,
· the interfaces shall support sharing of Access  and Core Transport  Domain facilities by multiple service platform providers,
· the user equipment shall implement IMS based identification and security mechanisms,
· session continuity within and between Access  Transport Domains should be supported for mobile terminals, including handover from one Access  Transport Domain to another in case of multimode terminals; seamless service may be supported if the transport domain supports seamless handover,
· session continuity between mobile circuit switched network domains and IMS controlled domains should be supported in case of mobile multimode  terminals that support circuit based voice calls; seamless service may be supported if the transport domain supports seamless handover.
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