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Current Situation and the Future in the
1 - Telecommunication World
R BRI TR

Today’s telecommunication networks are characterized by special-

ization. This means that for every individual telecommunication serv-
ice at least one network that transports this service exists. A few ex-
amples of existing public networks are described below :

Telex® network transports telex information, i. e. messages of
characters, transported at very low speed. The characters are coded
on the basis of a specific 5-bit code.

PLTS (plain old telephone service) is transported via the public

@ telex: MR, RAEITFHL



switched telephone network (Pstn). This ubiquitous? network offers
the customers classical two-way voice conversation.

Computer data are transported in the public domain either by a

packet switched data network based on X. 25 protocols or in a very

limited number of countries by a circuit switched data network based

on X. 21 protocols. !’

Television signals can be transported in three ways; broadcast

via radio waves by using ground antenna®, by the coaxial® tree net-

work of community antenna TV network or recently via a satellite, by
[2]

using the so-called direct broadcast system.

In the private domain, computer data are mainly transported by
LANs( Local area network ). The most famous ones are Ethernet, to-
ken® bus and token ring( IEEE 802 series).

Each of these networks was specially designed for that specific
service and is often not at all applicable to transporting another serv-
ice. For instance, the original CATV networks did not allow the
transportation of POTS; or the PSTN does not transport TV signals; or
the transfer of voice over an X. 25 network is very problematic be-
cause of too large end-to-end delay and jitter® on this delay.

Only in limited and special cases can service types other than the
one-the network was originally designed for being transported over it.
This is for instance the case for the PSTN which is capable of trans-
porting computer data at a limited speed, if modems are provided at
both ends of the network.

An important consequence of this service specialization is the ex-
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istence of a large number of often world-wide independent networks,

each requiring its own design phase, manufacturing and mainte-

nance. ] In addition, the dimensioning® of each network must be
done for every individual service type. Even if resources are freely a-
vailable in one network, they cannot be used by another service type.
For example, the peak hours in the telephone network are between 9
a.m. and 5 p. m. , whereas the peak hours in the CATV network are
during evening. Since resource pooling® is impossible, each network
must be dimensioned for its worst case of traffic conditions which are
the peak hour traffic.

A first step, despite a limited one towards a single universal net-

work , is the introduction of NISDN in which voice and data are trans-

ported over a single medium®. *! This network cannot transport TV

signals due to its limited bandwidth capabilities, so a special TV net-
work is still required. Even in NISDN, the integration® of narrowness
and services such as data and voice can be considered as being rather
limited : the user access to the network is fully integrated® either by a

basic access or primary rate interfaces. However, inside the network

there will still exist for some time a packet switched and a circuit

switched network as two overlay networks incapable of transporting

other traffic types and each dimensioned either for voice or X. 25 da-
[5]
ta.

Another important consequence of this service specialization is
the inability of the network to benefit highly from the progress made in
technology and coding algorithms. For instance, current digital NIS-
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DN switches are designed for 64 kbit/s voice channels. However,
with the current progress in speech coding and chipQ technology, bit
rates of 32 kbit/s, 13 kbit/s and even lower will be used in the fu-
ture. The existing switches and transmission systems are not directly
suited and thus need an adaptation, or will not efficiently use their in-
ternal resources for these lower speed bit rates.

When designing the future BISDN network, one must take into
account all possible existing and future services. Suppose a network is
capable of transporting a specific service, e. g. a circuit switched
service with a channel rate of 70 Mbit/s. Suppose also that it is spe-
cifically designed to transport this bit rate. Some years later a new
teleservice of, for example, 40 Mbit/s appears on the scene. This
would mean that the network signed for that service (i.e. 70 Mbit/s)
will be capable of transporting the new teleservice, but with a large
inefficiency : only 40 out of the 70 Mbit/s available will be used. This

example is not unrealistic. @1t is very likely that in the future new

services will emerge which have not yet been identified, and of which
6]

the requirements are unknown today. !

Disadvantages

As can be concluded from the above examples, the networks of
today are very specialized and suffer from a large number of disadvan-
tages, the most important being:

Service Dependence

Each network is only capable of transporting one specific service
for which it was intentionally designed. Only in a limited number of

cases and by using additional equipment (e.g. a modem) and with

@ chip: EBREH
@  unrealistic: N EBRE, RLHEH
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an inefficient use of its resources can it be adapted to other services.

Inflexibility

Advances in audio, video® and speech coding and compression@
algorithms and progress in very Large Systems integration ( VLSI)
technology influence the bit rate generated by a certain service and
thus change the service requirements for the network. In the future,
new service with unknown requirements will appear. For the time be-
ing it is yet unclear, e. g. what the requirements in terms of bit rate
for HDTV will be. A specialized network has great difficulties in
adapting to changes or service requirements.

Inefficiency

The internal available resources are used inefficiently. Resources
which are available in one network cannot be made available to other
networks.

If we take into account all these considerations on flexibility,

service dependence and resource usage, it is consequently very im-
portant in the future that only a single network exists and that this net-
work of the future (B-ISDN) is service-independent. [’ This implies

a single hetwork capable of transporting all services, sharing all its

available resources between the different services.

Advantages

A single service-independent network will not suffer from the dis-
advantages described above, but it will have the following main ad-
vantages :

Flexible and Future-safe

Advances in the state of the art of coding algorithms and VLSI

@ video: R, RAR, WA
@  compression: JR4E , 48, FE#%



technology may reduce the bandwidth® of existing teleservices. A net-
work capable of transporting all types of services will be able to adapt
itself to changing or new needs.

Efficient in the Use of Its Available Resources

All available resources can be shared between all services, such
that an optimal@ statistical sharing of the resources can be obtained.

Less Expensive

Since only one network needs to be designed, manufactured and
maintained, the overall costs of the design, manufacturing, operations
and maintenance will be smaller.

The integrated services digital network ( ISDN) is the road
map to the future for all forms of digital communications. Since
more than 90% of al communication systems will be digital by
the year 2000, consequently ISDN standards and system archi-
tecture will largely dictate® the shape and form of global commu-
nications in the 21" century. ISDN is, therefore, a mega-tele-
communication® issue and as such, it is probably the world’s best
kept trillion dollar secret.

ISDN’s enormous importance is only gradually being understood.
Years of work have been carried out by the international telegraph and
telephone consultative committee ( CCITT) and the international or-
ganization for standardization (ISO). As it evolved®, ISDN has been
put into the spotlight®. This new prominence® does not mean that the

bandwidth ; 4 %
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idea is new. In fact, ISDN was conceived a quarter of a century ago
and is only now beginning to reach maturity. © The ISDN concept was
born in the mid 1960s as a part of the progressive application of digit-
al technology in public switched telephone network ( PSTN). The
digital service offered the PTTs and other public communication carri-
ers three very appealing characteristics; enhanced quality, economy,
and flexibility.

The first characteristic is achieved when a signal is digitally en-
coded to overcome degradation due to the transmission medium. As
regards economy, early studies suggested that digital services offered
significant advantages since a substantial® quantity of interface equip-
ment in the telephone exchange could be eliminated. Finally, digital
service also provides flexibility in the transmission of voice, data,
video, and other services with equal ease. These new digital services
were beginning to increase substantially in the early 1970s but their
potential growth was stunted® by bandwidth limitations inherent in a 4
kHz voice channel which characterized the analogue® transmission
and exchange facilities typical of that time.

The term ISDN was first defined within the CCITT in 1972. It
referred to a network providing end-to-end digital connectivity for a
range of services. It also used the idea of a totally open network with
universally available and standardized “ports” that can plug in every-
where. The concept has since then evolved from the existing tele-
phone networks of countries undergoing changes due to the introduc-
tion of totally new digital technology in the switching an transmission

equipment. Similarly, the introduction of voice encoding techniques

maturity : 3, 554 ; (FHB) B
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using pulse® code modulation® contributed to the concept’s evolution.
Initially®, voice encoding was based upon a 64 kbit/s basic access
signaling rate of 16 kbit/s, that is, the D-channel, constitutes the es-
sential] ISDN transmission rate of 144kbit/s (2b + d). Currently
PSTN, available in almost 200 countries and territories® around the

world, offers universal voice access to almost 750 million telephones

around the world. " ISDN is the network which will progressively pro-
vide a similar universal access for not only voice, facsimile®, video,
text, but also other services.

In the industrialized countries, the evolutionary nature of the IS-
DN concept has been a matter of economic practicality in view of the
vast telephone infrastructure already in place. The primary emphasis,
however, has been the enhancement of services rather than a simple
replacement of existing equipment. This evolutionary approach has al-
so merit for most of the developing countries, although in some in-
stances where analogue facilities® do not exist presently or where they
are very limited, the direct installation of digital facilities could allow
a direct leapfrog® to ISDN capabilities.

Many planners believe that the transition from experimental ISDN
technology to operational system will be convincingly made in the next
few years. Certainly the 1990s will be the time of rapid operational
growth. If true, a lot of issues will have to be resolved in coming

months rather than in coming years. The current study period of the
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CCITT(1989-1992) will, of necessity, resolve virtually all standards
issues on ISDN including even wideband ISDN for transmission rates
up to 155 Mbit/s.

MR

[1] Computer data are transported in the public domain either
by a packet switched data network based on X. 25 protocols, or in a
very limited number of countries by a circuit switched data network
based on X. 21 protocols.
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network .

[2] Television signals can be transported in three ways: broad-
cast via radio waves by using ground antenna, by the coaxial tree net-
work of community antenna TV network or recently via a satellite, by
using the so-called direct broadcast system.
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