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ABSTPAcr 

This paper will review the present status 
of fi~er optics technology and its impact on 
tl,.J "XJ"I industry. fujor broadband programs in 
~anada, France, ~-ermany and Japan will be re
vie,.,.ed. Applications such as satellite earth 
station to headend, electronic news gathering, 
lDcal area networks, teleoonferencing, master 
antenna systems and local distrihution will be 
reviewed. ''ajor incentives or disincentives to 
fiber optics applications in each major country 
will be c01rered. 

INI'IDDUcriCN 

Fiber Optics has reached the level of ac
ceptance as a technolDgy whose time has cane and 
now the only questions are of refinement of com
ponents and applications. The telephone companies 
around the world have realized that the eoonamics 
of fiber optics has been proven. Hajor parts of 
the teleccmmunications networks are now being 
wired with fiber as eviden::ed by the Bell System 
with the Northeast C'.orridor and Pacific Telephone, 
the Japanese ~ippon Telephone and Telegraph, the 
Sritish Post Office, the French and (',erman admin
istrations. In same countries, deteminations 
have been made to use fiber optics instead of 
coaxial cable in future plans for long haul re
quirements. 

~'Ost of the major develDp:nents and attention 
are noN in the ]Deal plant from the last switching 
oenter to the consumer. Although almost every 
country has either political or legislative prob
lems of providing integrated voice, order, and 
data directly to the =nsumer, major experiments 
are underway to develop the techn::>l.ogy, design 
architectures, and implement field trial to shCM 
the economics of providing integrated services 
directly to the h:me. This paper will review the 
experirrents presently underway or planned around 
the world and then assess the important factors in 
the TJ.S. envirorunent that will effect the provi
sion of integrated services. 

FIBER OPTICS EXPERIMENTS 

At the present time, the major fiber optics 
programs providing fiber directly to home include: 

a. Japan - Hi -0\TIS and NTT 
b. Canada - Eli ~1anitoba 

142 

c. France - Biarri tz and Lille and 
nontpellier 

d. U.I~. - Milton Keyes 
e. Germany - Bigfon, Berlin, Heinrich 

Hertz institute 
f. oermark 
g. u.s. 

The follCMing is a short description of 
each of these systems: 

Japan - Highly Interactive Optical Informatim 
System (Hi-0VIS) 

The Hi-0VIS system is the first and old
est fiber optics experiment system designed to 
pr01ride services directly to the home. Basic 
design and preparations were done from 1973 to 
1977. Operation started in 1978 and has been 
in experimental operation sin::e then. 

Hi-0VIS was installed in the new town 
district in the neighborhood of NARA City, 
NAPA prefecture 156 homes were wired with 
fiber optics and eight other terminals were 
located in schools, fire stations, and other 
public institutions. 

The Hi-0VIS Program is being managed by 
the Visual Information System DevelDpnent Ass
ociation under the support of the Ministry of 
International Trade and Industry (MIT!) . 
Figure 1 sl'x:Jws the system outline. Table 1 
lists the developnent schedule. 

JAPk~ - NTT Field Trials 

In addition to the Hi -0VIS program, 
Nippon Telephone and Telegraph (NTT), has 
been conducting field trials of fiber optics 
subscriber loops since April of 1980 in 
Yokosuka near Tokyo. The purpose of the field 
trials is to examine the feasibility of exist
ing fiber optics subscriber 1Dop technology 
and to determine problem areas that need to be 
researched in future developnents. 

Tables 2 and 3 list the services for 
fiber optics subscriber loops and classifica
tion of fiber optic subscriber loop systems. 
Figure 2, shCMs in schematic form the layout 
of the system. 



ranada - Elie "ani toba 

Elie t-Bnitob:J. field trial started in opera
tion in late 1981 arrl will continue through t1arch 
1983. The trial is a rural fiber optics subscri
ber loop system, the joint venture of the Canad
ian ~epartment of Communications in cooperation 
with the ~~anitoba Telephone System. It provides 
integrated services to 150 subs=ibers. The 
services provided include single party telephone 
with up to four extensions, and choice of seven 
stereophonic fm-band radio channel, access to 9 
one~y television channels with expansion up to 
12 channels, and one full duplex 50 kilobit data 
channel for additional digital services. 

1\pproximately llO subscribers will be fed by 
IED driven circuits using two fibers. Alnost 40 
subscribers will be fed by laser driven circuits. 

The subscribers are served over fiber optic 
1oop circuits which emanate in a star configura
tion from two distribution centers. The Field 
Trial ~enter in Elie and a remote distribution 
center near St. Eustache. These centers are con
nected by a nine kilometer unrepeated fiber trunk 
cable. The longest subscriber loop is 5 kilo
meters. Figure 3 is a block diagram of the sy
stem. 

Fran::e - Biarritz 

In September 1979, the French Government 
announced plans to wire the city of Biarritz, pop
ulation 30, 000 with fiber optics. In December 
1979, four fi:rms were awarded design contracts. 
In ~vember of 1980, Societe Anonyne de Telecom
munications (SAT) was selected as the main con
tractor for L~e Biarritz project. 

The project has been designed to connect up 
to 5,000 subscribers. The first step will include 
l, 500 subscribers. Each subscriber will be pro
vided the follCMing services: 

a. tw::>~y videophone 
b. two television programs, simultaneously 

selected out of 15 programs ( 30 programs 
later) 

c. 12 stereophonic high quality radio 
channels 

d. miscellaneous narrCM barrl datal electronic 
directory, teletext, etc. 

The system outline is shc:Mn in figure 4. 

In order to provide two way interactive 
videophone connected to the standard telephone 
network, a separate broadbarrl switching system is 
beil'Xj developed, thus two switching systems are 
amnected to the local network, voice switch and 
broadband switch. The two switching networks are 
situated in the central exchange controlled by 
their respective carrnand units. I\ third contact 
unit is in charge of distributed services. 

The system will be put into operation in 
rerly 1983. The experience gained duril'XJ the fol-
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leMing two years will be used for the develop
ment of future systems. In addition, this will 
be an important step in the developnent of op
tical component technologies arrl also should 
result in substantial reductions in component 
prices. 

Lille arrl ~bntpellier 

Experimental optical fiber cable T.V. net
works are planned for the cities of Lille and 
Montpellier, as well as an experimental urban 
network for the distribution of video communi
cations and computerized information services 
to l, 000 subs=ibers. 

U.X. - Hilton Keynes 

British Telecom initiated a trial to 18 
homes in the ne,.; town of Hilton Keynes. After 
two years of study, the system has been install
ed to provide CATV services by the errl of 1981. 
Its main purpose is to utilize fiber optics in 
the local networks. It will anploy a ne,.; type 
star network other than the conventioral tree 
structure, arrl a microprocessor controlled wide
band switch to route the required program to the 
customers. 

Each subscriber has two fibers into the 
home. The aims of the r-ti.lton Keynes trial can 
be summarized as: 

--to d6i1Dnstrate and stimulate interest in 
widebarrl services to the customer 

--to assess the performance of existing op
tical communication technology for this 
application and to identify =itical prob
lem areas 

--to gain technical and field experience 
--to assess customer reaction to the system 

Figure 5 is a schematic of the !'ti.lton Keynes 
Trial. 

C~ny - Bigfon 

The Deutsche Bundespost envisages using 
fiber optics economically in the local exchange 
area beyond the 1985-86 period. The first step 
is a prototype system of a broadband integrated 
optical fiber local network call Bigfon. Seven 
different demonstrations are planned in the 
Federal Republic in the 1982-83 time period. 
These include: 

Berlin 
Hamburg 
:ranover 
Dusselforf 
Nunnberg 
Munich 

Suppliers 

Krone, SEL, SIEMSNS 
TEI\ADE/FGF 
AEG-Telefunken 
AEG-Telefunken 
TEKADE/FGF 
SIErlSNS 

The performance requirements have been spec if i
ed as follows: 



--Telephone ( 64 hbps) 
-Data, Text, facsimile (8 or 64 kbps) 
--24 VHF Stereo (digital or analogue) 
--2-4 T.V. channels (digital or analogue, 

T.V. multiple access switchin} systen) 
--Pictureph:me (digital or analogue, 5 Miz/ 

color) 

Figure 6 shows the various services bein;r planned 
and network interconnection contarq:>lated. 

Berlin 

In 1980, one of the first broadband optical 
cx:mnunications systens to go into operation in 
Europe has been installed in 25 Berlin households. 
A sin;rle fiber delivers any 2 of seven 5 mz T.V. 
channels, plus any 2 of 14 FM stereo channels to 
each subscriber, who can receive all four sirnul
taneously. 'The network was built by AEG 
Telefunken for the Gennan Bundespost at a cost 
of ~ million. The systen is analog, and can be 
used for telephone, T.V. and viewdata and video
text services. Systen uses star configuration 
with leaps up to 2. 5 km without repeaters. 

Heinrich Hertz Institute 

CNer the past several years, an experimental 
systen of an integrated broadbarrl fiber optics 
cx:mnunications systen has been developed usin;r 
links of 8Mbps, 34 Mbps, 140 Mbps, 280 Mbps, and 
560 Mbps. In addition, a 2.32 Gbps link has been 
developed. Thirty two T.V. channels have been 
nultiplexed over a sii)3"le made fiber link. 

The experimental systen consists of two 
broadband networks, a fully digital one with a 
decentralized exchan;re functions, and time di vi
sion multiplex transnission. In the digital net
~r.Drk, subscribers are connected by fiber optics 
leaps, in the conventional network the subscribers 
are connected to the central public branch ex
chai)3"e by a star shaped fiber optic subscriber 
lines. 

In the spring of 1979, the JutJand Telephone 
O::l'tl?any decided to install and operate a main 
distribution systen for CMV. The first phase of 
the systen was installed and in operation by the 
sprin;r of 1980. Systen distributes seven T.V. 
channels, six stereo channels, and twelve AM radio 
stations by digital PCM. The overall systen is 
shown in figure 7. 

u.s. 

The introduction of fiber optics into CKrV 
has been limited until recently to supertrunk 
applications and satellite to head end links. In 
mid 1981, Times fiber introduced the minihub sy
sten for distribution of T.V. signals to apartment 
buildings usin;r fiber optics. These are no com
p:~.rable experiments in existence or planned cx:m
parable to those described previously. (See fig
ures 8, 9) . 
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The telephone canpanies have seen the im
portance of this technology and have interest
ed heavily in its application mainly for lon;r 
haul and between central offices. They are a 
also developin;r the technology and experience 
with fiber o~cs. The Bell Systen has devel
oped the SLC -96 systen, that provides dig
ital service to suburban and rural custaners. 
This systen is currently undergoin;r tests at 
Bell I.al:x:lratories in Chester, Nev York. This 
prototype lon;r wavelen;rth systens used light 
enitting diodes that operate at 1.3 micro
meters. 

Regulatory and legislative changes, will 
open up further the local distribution market. 
There is in::reased activity in the develq:ment 
of local area networks that will produce fur
ther impetus. It is not difficult to see that 
ttre:re will be a very canpetitive struggle for 
the local distribution market. 

CX>NCLUSICN 

It appears that the followin;r may occur: 

a. Future local distribution usin;r fiber 
optics will be provided either by the 
Telephone Companies or foreign manu
facturers. 

b. Fiber optics technology for local 
distribution will not be provided by 
U.S. Manufacturers. 

c. Future CATV systens that can not accx:m
rnodate the use of fiber optics will be 
technologically obsolete by the end of 
the decade. 
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