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CHAPTER 1

1.
INTRODUCTION

1.1 GENERAL 

Telecommunications can be structured in different ways. One approach is to view telecommunications, from both user’s and operator’s viewpoints:

· Network aspect and

· Service aspect.

Different services make different demands on the network. These demands determine which networks are suitable for specific services and also affect network planning and dimensioning. Services are characterized by the following parameters:

- Bandwidth 

· Narrowband 
( 64 kbit/s

· Wideband

n x 64 kbit/s ( 2Mbit/s

· Broadband

( 2 Mbit/s

- Variations in bandwidth requirements:

· Continuous bit rate 

· Variable bit rate 

- Bit errors and delay 

· Voice

· Data

· Video

Required bandwidths for different services are illustrated in Figure 1.1.

Creation of services are driven by users’ requirements. These requirements can be grouped in the following ways:

· ‘Always on’ connectivity

· Number portability/single user address

· Service bundling (user friendly interface to an ever increasing number of network services)

· Common billing/single bill for communication services

· Universal service profile (transparently upheld across different networks)

· Common contact point of customer service and management /personalization of services.

Personalization of communications, brought about by mobile phones, coincides with the trend for more personalized services over the Internet. The emergence of vertical portals, on line communities and one-to-one marketing will take the Internet to the next stage with fully personalized content and service. Mobile Internet service is a mechanism to extend beyond today’s offerings and will deliver services to the user’s pocket. The breakthrough of the Wireless Applications Protocol (WAP) in 1999/2000 is leading the way. The next step in personalizing services involves bundling voice, Internet and multimedia services over the users personal mobile device.


Figure 1.1
Bandwidth requirements of different services

All of these trends are reflected in the development of the network. The term “convergence” is very often used and is influencing future network developments. Discussion on this issue can be summarized is following ways:

(Voice-Data Convergence

(Fixed-Mobile Convergence

(Convergence of three industrial sectors Telecommunications, Computing and Broadcasting. 

Voice-Data Convergence

An evolution that will most probably impose itself is the integration of the voice and the data networks. On the one hand, voice will be increasingly transported aver data links (e.g. ATM, IP). On the other hand it is obvious that maintaining two different networks is a lot more expensive than having an integrated network. A possible migration scenario is given in Figure 1.2.


Figure 1.2
A  scenario example of Voice-Data convergence

Fixed-Mobile Convergence (FMC)

FMC presents major hurdles for operators. It is a way for fixed network operators to offer customers mobile-like attributes such as location-independence in an attempt to diminish the tide of users substituting fixed line calls with mobile, and preserve call completion on the fixed network. FMC also enables mobile network operators to offer customers the type of value for money, quality of service and transmission speeds they have traditionally been obtained from fixed networks. On the other hand, new services must complement the emerging data services. To meet this requirement mobile operators are seeking to enhance their bandwidth capabilities, but also fixed network operators are seeking ways to increase the use of the capacity and intelligence. This reason for FMC raises other questions such as: Who leads the Convergence?, Who develops it?, Who manages it?, How to regulate it? These questions require long term strategies from both fixed and mobile operators and regulators.

The first step in FMC services can be illustrated in Figure 1.3.

The FMC benefit for users are:

- Billing services that combine fixed and mobile network call charges into a single invoice, perhaps covering multiple handsets and fixed lines.

- Integrated messaging services 

- Multi-standard handset

- Common customer service centres

- Single numbers

- Mobile virtual private networks 

- Tariff and discounting packages.

The disadvantage of the FMC for operators is that management of FMC services is very complex, involving new billing platforms and customer care systems. 


Figure 1.3
FMC Service structure

Convergence of Telecommunications, Computing and Broadcasting

There is a general belief that three different technologies and industry sectors, telecommunications, computing and broadcasting, will converge into a single industry sector. This might be called the “infocommunication” industry, based on a common set of core technologies. The products and services of this industry will constitute the “information infrastructures” of networked economies and societies of the future, on an increasingly global scale. How precisely this will happen and what organizational strategies are appropriate is far from clear. However, in order to plan further development it is very important to address this issue. 

To imagine how the telecommunication environment is likely to evolve in the next five to ten years the ITU, in its Strategic plan, proposed the following model (Figure 1.4) as a basis for discussion:
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	Figure 1.4      The vertical and horizontal dimensions of infocommunication industries (The examples are illustrative, not exhaustive)


With this model in mind, the following scenarios are offered for consideration:

· Network integration scenario; the different facilities that were used in the past by the telecommunications, computing and broadcasting industries would be absorbed by high-capacity networks capable of providing all information and communication services on an integrated basis, in wired and wireless environments (B-ISDN, UMTS, UPT, IMT 2000). 

· Second scenario, vertical enrichment; encapsulates some of the main developments that have taken place in the past ten years and primarily results in product and service enrichment within the traditional vertical market segments – as well as in the creation of new vertical segments. 

· In the third scenario, the competitive matrix the horizontal dimensions of the “infocommunication” industry begin to become as important as its vertical dimensions. Boundaries between the vertical industry sectors (both traditional and new) would begin to dissolve, and competition would take place not only in provision of services (not only on the basis of competing infrastructures) but on the combination of the two (Internet, information service providers, capacity warehouses).
· Under the fourth scenario, horizontal integration; the vertical industry structures that have characterized the communication sector in the past and still dominate the industry today emerge broadly reoriented to horizontal strata.
Which scenario is going to be implement will depend on overall telecomms policy within a country.

1.2 TOWARDS A NEW COMMUNICATIONS ARCHITECTURE

To achieve a new networking strategy for a converged communications marketplace, operators need to draw on truly open systems that invite competition on horizontal layers. In moving to this open-ended environment, it is necessary to acknowledge four requirements:

· There is no clearly defined border between past and future network technologies. Transformation must be based on viable migration strategies that safeguard business continuity.

· End-user experience ultimately determines operator success.  In a highly competitive market, users will expect and demand very high quality services. 

· De facto standards – whether formal industry standards or proprietary standards – can serve the market need for open interfaces to integrate complete solutions.  However, formal industry standards that are widely shared and available give operators more flexibility in a multi-vendor market as well as more possibilities to leverage their own brands towards end-users.

· There is a world of difference between operating a network optimised to deliver bits of data and guaranteeing services end-to-end across different networks. This can only be addressed with large-scale end-to-end systems integration services and network management solutions that cater for a truly open multi-vendor environment.

1.3 FUTURE COMMUNICATIONS ARCHITECTURE

Next-generation networks will be based on a three-layered model. This is not to say that all networks will look the same, since migration paths will vary. Generally speaking, however, future network architectures will be build on the following broad layers:

· Content and User Applications

The Content layer includes user applications and not, as before, applications built into the telecommunications network. Applications can reside on the Internet or on dedicated servers but are off-network from a communications perspective. Between the network and applications are middleware and open Application Programming Interfaces (APIs).

· Communications Control & Applications

The Communications Control and Applications layer includes all the functionality for control, intelligence and mobility management – everything that is needed to set up connections and sessions, etc.

· Connectivity

The Connectivity layer includes all the functionality for access, transport and backbone.  It is, in effect, the “bit pipe” for carrying communications and information.

This three-pronged view is useful in understanding the logical division of tasks within a network. The layers hold for all networks – fixed, mobile, broadband, etc. This functional view can also be viewed from a business and investment perspective. As each layer has a very distinct and unique task to fulfil, it contributes to the operator’s business case in different ways.

1.3.1
Content and User Applications

The content and user applications layer performs information-centric services that users pay for based on some underlying service principle, such as access/minutes of use or throughput. Services may involve e-commerce or any on-line activity but typically resides on off-network servers.

Although operators may develop some user applications themselves, they must first and foremost secure a flexible and future-proof applications environment to deploy new services with a high degree of personalization. Partners, independent software vendors and different industries can then develop and market specific user applications.

In fact, the bulk of investments will come from these players, as can be witnessed by the innovation currently being driven by Wireless Application Protocol (WAP). There are also substantial developments in Applications Service Provisioning (ASP) whereby applications software is downloaded by the user over the Internet whenever needed at a certain fee. Such services can be provided by an operator and/or  Internet Service Provider (ISP), or independent player with full responsibility for quality-of-service, upgrades, etc.

High quality voice services will continue to be an important part of many applications and is thus a strong focus area of technology development. Speech recognition, advanced intelligent agents and more intuitive user interfaces will turn the human voice into an essential component of any service. Thus all conversational applications – from voice calls to information-centric applications – will rely on time-sensitive, real-time voice. The operator’s ability to deliver this will cut straight through to the user experience.

Equipment in the user applications layer will consist of open server platforms with the required middleware – communications and application enablers.

1.3.2 Communications Control and Applications

The Communications Control and Applications layer incorporates all the functionality to provide seamless and high-quality services across different public and private networks.  The functionality of this layer safeguards operator profitability. This layer comprises the system logic for such systems as GSM, fixed telephony networks and data/IP networks, as well as future systems like General Packet Radio Service (GPRS), third generation of Wideband Code Division Multiple Access-WCDMA and other multimedia networks.

Ultimately, this layer will be a set of servers with different service capabilities, providing the flexibility to keep current business profitable while allowing new and innovative business to develop. A key differentiator among operators will be the ability to maintain differentiated network services across diverse networks. 

This layer is the real profit generator for next-generation networks. The business model requires operators to retain this core competence in-house. 

1.3.3 Connectivity

The Connectivity layer is first and foremost a very large bit pipe – a transport mechanism that is independent of whether the transported information is voice, data or multimedia. This layer can and will be built on both IP and ATM equipment, and operator success will primarily be based on cost leadership.

Connectivity architecture includes both the backbone transport network as well as the access networks – fixed telephony, CATV, mobile communications and enterprise access, etc.

The backbone architecture incorporates core and edge equipment. The core equipment transports aggregated traffic streams between service nodes on the edge of the backbone network. Edge equipment provides the bit pipe with the intelligence to guarantee appropriate quality of service and collects all customer and traffic-specific data for accounting and billing purposes. 

1.4  STRUCTURE OF FASCICLE 2

This Fascicle is composed of an Introduction and 8 Chapters. 

Chapter 2 deals with digital networks and services and is divided in ten subchapters. 

· Subchapter 1 explains the basic structure of Public Switched telephone Network-PSTN with three level structure of the Access, Local and Transit Networks.

· Subchapter 2, Integrated Service Digital Network – ISDN deals with ISDN interface specifications, ISDN services and reference configurations with a short description of functional blocks.

· Intelligent Networks are explained in Subchapter 3 with considerations on the introduction of IN services in the general network and the future role of IN. The Tables of IN functions and Capability sets are included.

· Subchapter 4, Packet switched Network, includes X.25 Basic structure, packet transmission principles and X25 Layers.

· Frame Relay as a solution for increased bandwidth and less delay in data transmission is explained in Subchapter 5. It includes general definitions, frame formats and operation of the data link layer.

· ATM based networks are explained in Subchapter 6. 

· Subchapter 7 covers Interworking between networks and offers basic principles for interworking between different networks and example of interworking cases. 

· New services are listed in Subchapter 8 with emphasis on N-ISDN services, Broadband services and Multimedia services  and suitable examples.

· In Subchapter 9 Future trends in service development are explained with emphasis on IN services.

· Subchapters 10 and 11 lists important ITU standards for all networks covered in Chapter 2.

Annexed to Chapter 2 is a case study on China telecommunication development.

Chapter 3 deals with evolution of mobile networks from first generation to the IMT2000.

In this chapter the Fixed Mobile Convergence phenomena is also discussed.

Chapter 4, Access Networks has two Subchapters. The first one studies the functional architecture of access networks and includes possible implementation scenarios and the ITU standards. The second is dealing with Wireless Access and corresponding technical solutions 

Chapter 5, Network and Service Management, defines driving forces for a new approach to management issues, TMN architectures and includes implementation examples and evolution of management tools. 

Chapter 6 deals with Planning aspects and discusses separately radio and non-radio aspects. The Chapter also elaborates development plans and definition of short, medium and long term development scenarios.  The relevant ITU publications are listed. 

Chapter 7 discusses the need to develop human resources to support introduction of new technologies.

Chapter 8, Financial and Economic Aspects, deals with methods of economic analysis, policy considerations, and tariff problems.

References listed in chapters should enable readers to get more information on the subject.
Each chapter is self contained (and in some cases subchapters are self contained) in order to simplify updating of the text.

	1.5. 
List of Abbreviations

	API
	Application Programming Interface

	ASP
	Application Service Provisioning

	ATM
	Asynchronous Transfer Mode

	CAD
	Computer Added Design

	FMC
	Fixed Mobile Convergence

	GPRS
	General packet Radio Service

	HDTV
	High Definition Television

	IMT 2000
	International Mobile Telecommunications

	IN
	Intelligent Network

	IP
	Internet Protocol

	ISDN 
	Integrated Service Digital Network

	ISP
	Internet Service Provider

	LAN
	Local Area Network

	MAN
	Metropolitan Area Network

	N-ISDN
	Narrow Band ISDN

	TMN
	Telecommunication Management Network

	UMTS
	Universal Mobile Telecommunication Services

	UPT
	Universal Personal Telecommunications

	WAN
	Wide Area Network

	WAP
	Wireless Application Protocol

	WCDMA
	Wideband Code Division Multiple Access
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