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CHAPTER 1

1.
INTRODUCTION

1.1 
GENERAL 

Extensive demand for voice and data communication is offering a major opportunity for telecommunication operators. Demand for broadband services, Internet access with the need for high speed data transmission, Video on Demand etc. require significantly increasing capacities in the network, challenging operators of fixed and mobile networks to deploy enhancements to their infrastructures quickly enough to respond for those demands. In addition, operators of narrowband wireless local loop and cellular networks require cost-effective transmission feeders to connect their base stations. A powerful infrastructure with appropriate transmission media will enable operators to be prepared for emerging new trends in networks and services. In many cases, the telecommunication infrastructure consists of a mix of different technologies for the successful realization of physical and logical networks. 

Optical fibre is recognized as the superior transmission media and consequently has already been in use for a number of years. It supports the development of a new digital hierarchy e.g. the Synchronous Digital Hierarchy, SDH. The global demand for optical fibre cables is expected to grow at between 15 to 20% per year over the coming years. Thirty six million fibre/ kilometres were installed in 1997.  Optical fibre deployment started in long distance networks, but the market for optical cables in the local telephone, cable TV and data communication applications continues to grow, more and more rapidly. Optical fibre cables are installed by either burial (directly in underground ducts) or on poles. The new developments in the field of the Wavelength Division Multiplexing - WDM, have emphasized the role of using optical fibres over long time periods, and demonstrate the possibility of further exploiting the existing fibre optical networks. Thanks to the new techniques, such as optical amplifiers and Dense Wavelength Division Multiplexing – DWDM, the cost of the network infrastructure is significantly cheaper than in the past.
New optoelectronic devices, studied in this Fascicle, will make it possible to build optical networks with high traffic capacities operating at high bit rates (several hundred Gbit/s to Terabit/s). 

However, great progress has also been made in the development of radio technologies, specially, in satellite and cellular technologies, changing dramatically the fields of telecommunication development, universal access and user mobility. In order to facilitate implementation of these different telecommunication technologies the ITU has issued different publications elaborating these matters. This Fascicle, which is a part of the Handbook “New Technologies and New Services” has such a role. 

1.2 
Structure of Fascicle 1

Fascicle 1 is divided in 7 Chapters with this Introduction as Chapter 1.
Each Chapter is self-contained (apart from Chapter 2 where each sub-chapter is self-contained) in order to simplify the updating of the text.
Chapter 2, New transport media technologies, is divided in four Subchapters: Optical Fibres, Radio-Relay Systems, Mobile Communication Systems, and Satellite Systems.

The first Subchapter, Optical Fibres, deals with the main considerations when deploying optical fibres, discussing transmission properties (e.g. Attenuation, Chromatic dispersion, and polarization), fibre types, optical fibre implementation, and protection of optical fibre rings.

Digital Radio-relay Systems, as Subchapter 2, deals with developments in digital microwave technologies, multiple access radio systems, and digital radio networks.

The third Subchapter addresses Mobile Communications Systems including spectrum allocation, existing analogue cellular systems, and the various digital cellular systems.  Also discussed are cordless telephony, and the use of satellite systems. The subject of third generation mobile systems is primarily addressed in Fascicle 2.

The fourth and final  Subchapter, Satellite Systems, discusses the satellite technologies as a special case of radio technology. Satellite systems are similar to radio systems, the only real difference being that the intermediate link station is in orbit. Satellites used for telecommunications purposes are placed in geostationary, medium earth and low earth orbits. The development of global satellite based personal communication systems -  GMPCS, is addressing a new market, which has not been exploited by costly conventional mobile satellite systems. The new satellite techniques, such as VSAT, DAMA, TDMA, DCME, are discussed also. As examples, Annexes introduce global satellite systems such as  Globstar, ICO, SkyBridge, Teledesic and Final Analysis. 

Chapter 3, Digital Switching Systems, deals with technologies for circuit and packet switching, and with SPC switching system organization. The development of SPC technology has made it possible to design nodes with extensive functionality to carry different services. These capabilities are called “network intelligence” and are the subject of this subchapter. New switching procedures, such as ATM and optical switching, are discussed here also.

Chapter 4 studies New signalling Systems and SS No 7 and is composed of four Subchapters. The Introduction highlights the importance of new signalling systems for network evolution and new services. 

Subchapter 2 deals with Signalling System No 7 with details on the Message Transfer Part (MTP), Signalling Connection Control Part (SCCP), Transaction Capabilities (TC), ISDN User Part (ISUP), and the Intelligent Network Application Part (INAP). 

Subchapter 3 deals with Digital Subscriber Signalling System 1 (DSS1).

Subchapter 4 evaluates Broadband signalling explaining User Network Interface (UNI), Broadband ISDN user Part (B-ISDN), Digital Signalling System Number 2 (DSS2) and relevant ITU-T Recommendations. Annexes deal with Signalling functions, Other ATM Signalling Protocols, and DSS2 and the ATM Forum UNI signalling specifications.

Chapter 5 deals with Synchronization Techniques and Methods with Synchronization of the transmission systems, Phased Locked Loop, Timing correction, Network synchronization, and Synchronization in ATM are elaborated in separate Subchapters. 
Chapter 6 deals with transmission technology PDH, SDH, DWDM and xDSL. The Chapter introduces Synchronous Digital Hierarchy, SDH, explaining a SDH frame structure, multiplexing scheme, and SDH management. DWDM, as a new technology offers high transmission rates on fibres and capacity can be increased without laying new cables. In addition Chapter 6  also deals with the new transmission technology for upgrading cooper wire using - Digital Subscriber Line transmission techniques. A number of new technologies, classed as –‘xDSL’ technologies, offer new approaches to use the existing local networks for higher bit rate services.

Chapter 7 deals with ATM technology. ATM frame structure, multiplexing, protocols and management are addressed in detail.

The references listed in the chapters should enable readers  to get more information on the subjects. 
The mention of specific companies or products in this Fascicle does not imply any endorsement or recommendation by the ITU.
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