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ABSTRACT 

To be able to transport the l\1PEG compressed digital video signals through the
network, from the encoder to the set top box for instance very powerful transmission
mechanism is needed. Presently, the only technology that can fulfill all the requirements in
terms of bandwidth

The concept of B-ISDN was originally defined in the late 1980s. It is a collection of
technologies with ATM as the "cornerstone," which is expected to form a universal
network. The B-ISDN is essentially characterized by the ability to convey all present and
future types of information, at very high speeds, and in a cost efficient manner. This is a
contrast to the present situation, where a multitude of different net- works coexists to
provide services of different kinds. The present structure, where the telephone network can
transfer voice and data at low speeds, the X.23, or Frame Relay connection, which can-transfer data at medium speeds, and broadcasting or cable TV, which can convey television,
presents an inefficient use of resources.

An effort to cope with these drawbacks of the exıstıng telecommunication
infrastructure was made with the development and implementation of the Narrowband
ISDN (N-ISDN).

The aim of this thesis is the analysis and interpretation of the BROADBAND ISDN,
which can handle higher transmission speeds, can easily carry digitized video transmission,
along with the digitized voice and data.



PREFACE 

In B-ISDN we have see the applications in higher. Bit rates in the
following chapter.

Initially I give the introduction of ISDN I have defined the purpose of
Broadband network and wher we use B-ISDN the services and Application
ofB-ISDN.

Chapter 1: Gives the description of ISDN overview. It defines the
Integrated digital network, A conceptual view of ISDN and A ISDN
standard.

-
Chapter 2: Defines the ISDN Interfaces and functions ,User-Network
interface configurations like service support, ISDN protocol Architecture,
ISDN Connectiorrs and semiparmanent connections, Addressing and the
other address structures, Interworking and ISDN-PSPDN interworking.

Chapter 3: Broadband network techonologies and History and
background of B-ISDN, Abilities and benefits of B-ISDN, Bandwidth
efficiency and Variable connection Quality.

Chapter 4: Described all Broadband ISDN the Terminal and Network
solution - , H - channels ,Higher Rate interfaces, Virtual containers and
Tributary units, SDH (Synchronous Digital Hierarchy).

Chapter 5: Show the application table B-ISDN service requirements.
,-;.

Chapter 6: Defines the Princples and Building Blocks ofB-ISDN and
the B-ISDN principles, Asynchronous Transfer mode, Optical
transmission.



Chapter 7: Gives the description of B-ISDN network conceptand
General architecture of the B-ISDN, Network techniques,layering and
Signaling principles, Cababilities required for B-ISDN signaling and
Signaling Virtual Channels.

Chapter 8: Defines the Evolution scenarios for B-ISDN, Fibre to the
customer and Introduction of B-ISDN services ,Integration of TV
distribution LANs/MANs into B-ISDN,Local and Metropolitan networks,
Interworking units and scenarios.

-



INTRODUCTION 

We begin this project with a look at the way in which public telephone and
telecommunications networks have evolved to form integrated digital networks (IDNs).
The ION sets the stage for the development of the integrated services digital networks
(ISDN). Then we provide a general overview of ISDN . The next section of the chapter
examines the standards that define the ISDN.

Although a number of standards organizations are involved in various aspects of ISDN,
the controlling body is the ITU-T. In this section, we first look at the rationale for standards
and then examine the ISDN-related standards from ITU-T.

This project looks at a variety of issues related to ISDN architecture as seen by. On the
whole, the user need not be concerned with the internal functioning or mechanisms of an
ISDN. However, the user is concerned with the nature of the interface and the way in which
services are-requested and provided.

To be able to transport the MPEG compressed digital video signals through the
network; from the encoder to the set top box for instance, a very powerful transmission
mechanism is needed. Presently, the only technology that can fulfill all the requirements in
terms of bandwidth, flexibility, and interactivity the digital video services have is the ATM
protocol, the central element of the B-ISDN. This section will provide the background and
the essential technical details ofB-ISDN needed to enable a more detailed understanding of
the key networking technologies, referred to in the later section dealing with "Video in
Broadband Networks.

Up to this point we have only considered ISDN based on 64 kbit/s B channels and 16
or 64 kbit/s D channels. However, for many applications even higher bit rates would be
useful. Although video telephones may be acceptable at 64 kbit/s using a very small screen,
for video conferencing, where a normal television size screen is needed, 384 kbit/s (6 x 64
kbit/s) is more attractive. Entertainment TV must be able to cope with situations in which
successive frames are very different to meet the artistic aspirations of producers. For this
reason there is little in the way of redundancy reduction possible and bit-rates in the tens of
megabit/s are needed. High definition television requires bit-rates in the hundreds of
megabit/s.

B-ISDN development can be justified and will be successful if it meets the needs of
potential future customers. Therefore, a brief outline of foreseeable broadband applications
will be given before entering into a discussion of network aspects



In principle, B-ISDN should be suitable for both business and residential customers, so
besides all sorts of data communication, TV program distribution and the provision of other
entertainment facilities have to be considered.

Despite the convincing advantages of this universal broadband ISDN for all services,
the high development and investment costs mean that it cannot in the short or medium term
achieve wide coverage. The aim must therefore be to expand and add to the present-day
telecommunication networks - of these primarily the network with most subscribers of all,
the telephone network - in a market an demand oriented manner with suitable technical
concepts and in timed phase thereby achieving a gradual transition to the ubiquitous, multi
subscriber network of the future. Any intended individual solutions or intermediate
solutions must be designed such that they can later be incorporated with the least possible
expense in the intelligent integrated broadband network.

-



CHAPTER 1 

ISDN OVERVIEW 

- We begin this chapter with a look at the way in which public telephone and
telecommunications networks have evolved to form integrated digital networks (IDNs).
The IDN sets the stage for the development of the integrated services digital networks
(ISDN). Then we provide a general overview of ISDN . The next section of the chapter
examines the standards that define the ISDN.

1.1 THE INTEGRATED DIGITAL NETWORK 

Public telephone and telecommunications networks are rapidly evolving to the
exclusive use of digital technology. The ways in which these networks employ digital
technology are listed in Table 1.1. The movement toward digital technology has been
pushed by the competitive desire to lower cost and improve the quality of voice
transmission and networking services. A s the use of distributed processing and data
communications has grown, this evolution of an all-digital network has been pulled by
the need to provide a framework for ISDN.

The evolution of the existing telecommunications networks and specialized carrier
facilities to integrated digital networks is based on two technological developments:
digital switching and digital transmission. Both digital switching and digital
transmission are, of course ,well established. The first T-carrier system was introduced
into commercial service by AT&T in 1962, and the first large -scale time-division
digital switch, the Western electric 4ESS ,was introduced in 1976 .More important than
the benefits of either of these two technologies, however, was the revolutionary idea
that the functions of transmission and switching could be integrated to form an

1



integrated to form an integrated and is in network (IDN). The idea was proposed as
early as 1959 [VAUG59] and is in the process of being implemented worldwide.

Switching 
The circuit -switching nodes of the network make use of digital time-division
switching techniques rather than analog space-division switching techniques

Trunk( carrier) transmission 
Digital transmission technology is used on the multiplexed trunks between switches
although either analog or digital signaling may be used. Each trunk carries multiple
voice and/or data channels using synchronous time division multiplexing.

Subscriber loop 
Digital transmission technology may also be used between the subscriber and the
switch the subscriber attaches over the "subscriber loop". This implies that digitized
voice is employed and that full-duplex digital transmission over the subscriber loop is
used.

Control signaling 
Common-channel signaling over a packet-switched network embedded into the public
telecommunications network is used. Packets contain messages used for routing,
monitoring all.d control.

Table 1.1 OfDigital Technology in Public Telecommunications Networks

To understand the implications of an ISDN, consider fıgurel. l. Traditionally, the
transmission and switching system of an analog telephone network have been designed
and administered by functionally separate organizations. The two systems are referred
to by the operating telephone companies as outside plant and inside plant, respectively.
In an analog network, incoming voice lines are modulated and multiplexed (FDM) line.
Then the constituent signals my pass through one or more intermediate switching
centers before reaching the destination end office.· AT each switching center, the
incoming FDM carrier has to be demultiplexed and demodulated by an FDM channel
bank, before being switched by a space-division switch (figure 1.1 a). After switching,
the signals have to be multiplexed and modulated again to be transmitted. This repeated
process resu~tsin an accumulation of noise as well as cot.

- ~ - -
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Figure 1.1 (a) nonintegrated 
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Figure 1.1 The Integration of Transmission and Switching 

When both the transmission and switching system are digital, integrating as in figure
1.1 b can be achieved. Incoming voice signals are digitized using pulse-code
modulation (PCM) and multiplexed using time-division multiplexing (TDM). Time
division digital switches along the way can switch the individual signals without
decoding-them. Furthermore, separate multiplex channel banks are not needed at the
intermediate offices, because that function is incorporated into the switching system.

. -The evolution from analog to digital has been driven primarily by the need to
provide economic voice communications . The resulting network is also well suited to
meet the growing variety of digital data service needs. Thus, the IDN will combine the
coverage of the geographically extensive telephone network with the datacarrying
capacity of digital data networks in a structure called the integrated services digital
networks (ISDN). In this latter context ,the "integrated" of ISDN refers to the
simultaneous carrying of digitized voice and a variety of data traffic on the same digital
transmission links and by the same digital exchanges the key to ISDN is the small
marginal cost for offering data services on the digital telephone network ,with no cost or
performance penalty for voice services already carried on the IDN.

1.2 A CONCEPTUAL VIEW OF ISDN 

ISDN is a ıu,assiveundertaking in many ways, and it is difficult to provide a concise
description of it. To begin to understand ISDN, we look in this section at the concept of
ISDN from several different viewpoints:

• Principles ofISDN
• Evolution of the ISDN

3



• The user interface

• Objectives

• Benefits

• Services

• Architecture

1.2.1 Principles of ISDN

Standards for ISDN have been defined by ITU-T, a topic that we explore later in
this chapter .Let us look at each of these points in tum.

1. Support of voice and nonvice applications using a limited set of
standardized facilities:This principle defines both the purpose of ISDN and the
means of achieving it. The ISDN will support a variety of services related to
voice communications (telephone calls) and nonvoice communications (digital
data- exchange). These services are to be provided in conformance with
standards (ITU-T recommendations) that specify a small number of interfaces
and data transmission facilities. The benefit of standards will be explored later in
this chapter. For now, we simply state that without such a limitation, a global
interconnected ISDN is virtually impossible.

2. Support for switched and nonswitched applications: ISDN will support both
circuit switching and packet switching .As we discussed in part one, there is a
place for both technologies .In addition, ISDN will support nonswitched services
in the form of dedicated lines.

3. Reliance on 64-kbps connections: ISDN is intended to provide circuit-switched
and packet-switched connections at 64kbps. This is the fundamental building
block ofISDN. This rate was chosen because at the time it was the standard rate
for digitized voice and hence was being introduced into the evolving IDNs.
Although this data rate is useful, it is unfortunately restrictive to rely solely on it.
Future developments in ISDN will permit grater flexibility

4. Intelligence in the network: An ISDN is expected to be able to provide
sophisticated services beyond the simple setup of a circuit-switched call. IN
addition, network management and maintenance capabilities need to be more
sophisticated than in the past. All of this is to be achieved by the use of
Signaling System Number 7 and by the use of intelligent switching nodes in the
network.

4



5. Layered protocol architecture: The protocols being developed for user access
to ISDN exhibit a layered architecture and can be mapped into the OSI model.
This has a number of advantages:

• Standards already developed for OSI -related applications may be used on
ISDN. An example is x.25 level 3 for access to packet-switching services in
ISDN.

• New ISDN -related standards can be based on existing standards, reducing the
cost of new implementations. An example is LAPD, which is based on LAPB.

• Standards can be developed and implemented independently for various layers
and for various functions within a layer. This allows for the gradual
implementation of ISDN services at a pace appropriate for a given provider or a
given customer base.

6. Variety of configurations: More than one physical configuration is possible for
im"'f5lementing ISDN. This allows for differences in national policy (single
source versus competition), in the state of technology, and in the needs and
existing equipment of the customer base.




