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FOREWORD

This report attempts to assess the prospects offered by space communication for enhancing the ange
and scope of the press, radio broadcasting and television. Although such an assessment at the present
incipient and rapidly developing phase of space communication is bound to be highly speculative
and transitory in character, it might nevertheless be of interest at this time to those concerned with
the use of this new telecommunication technique by the mass media.

The origin of the report was a decision of the General Conference of Unesco in December 1952
authorizing a study of "the consequences which the use of new techniques of communication on a
world scale, by means of artificial satellites ”, is likely to have upon the achievement of Unesco'’s
essential objectives. The Organization was also to aid "the international bodies concerned with these
questions, o that the interests of education, science, culture and mass communication may, in the
handling of these problems, be given the special attention which is their due ".

The report was prepared on the occasion of the Extraordinary Administrative Radio Conference on
Space Communications, convened by the International Telecommunicaticn Union at Geneva in
Ociober 1963. Among other things, it was designed to indicate, from the point of view of the mass
media, the long-term implications of the allocation of frequencies for space communication services.

The report seeks at the outset to define the features of space communication within the pattern of
communication as a whole. It then deals with technical problems affecting the develupment and operation
of space communication services and, finally, with the possible use of space communication to promote
the flow of information, the spread of education and cultural exchange, The principal points emerging
from the report are set forth in a .oncluding page.
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CHAPTER 1

FEATURES OF SPACE COMMUNICATION

A new era in human communication opened in mid-
1962 when, for the first time, press dispatches,
news photos, radio bulletins and live television
programmes were relayed between continents by
means of artificial satsllites in outer space. Al-
though rapid long-distance communication through
more conventional channels, such as cable and
radio, have become a general fe.ture of our time,
space communication ‘opens up significant new pos-
sibilities for the future in which distances and other
natural barriers will no longer impede contact
among peoples anywhere on the globe,

‘ Satellite transmissions thus far have been of
an experimental character, and there are many
problems to be solved before the téchnique comes
into use on a regular or economically viable basis.
However, experience shows that the gap between
the experimental and practical stages of any de-
monstrably usefil inventién, particularly in the
communication field, tends to be shorter and shorter
as time goes on. It'is not too early, therefore,
even at the present incipient phase of space com-
munication, to examine the prospects offered by
this new technological advance. - '

" Artificial satellites constitute a powerful in-
strument for long-distance communication, making
possible high speed transmission in greater volume
than can be achieveéd by other means now available,
To the advantages of speed and volume are added
that of world-wide coverage; at a sufficient altitude,
a single satelliié would be ‘accessible at any given

moment to ground stations throughout nearly one-
third of the globe, This means that a space
communication system could make it possible for
important events to be seén and heard simulta~’
neously by greater audiences than ever before - as
was dramatically demonstrated in September 1962
by the simultsneous television broadcast, on both
gides of the Atlantic, of ceremonies held in New
York, Paris snd Uppsals (Sweden) in memory of
Dag Hammarskjold on the first anniversary of his
death. Satellites might also, in time, provide:the
means of relaying programmes direct to individual
radic and televigion receivers, opening up vast new
possibilities particularly in regions where the
. construction of transmitting stations is 'prohibited
by sparsity of population or lack of economic
resources, ' : S
Because of the versatility and flexibility of the
gervices which they ¢an provide, satellites seem
to meet the increasing need for long-distance com-
munication facilities of all kinds. At present, most
of the world's long distance communication channels

are heing used to capacity. According to one ex-
pert estimate, moreover, communication capacity
on routes linking major regions of the world, in-
cluding the developing areas, would need to increase
fivefold by 1970 in order to keep up with the de~
mand.('" Higher capacity ocean cables are in pros-
pect and will improve the service on high traffic
volume routes. Cables cannot, however, serve

as wide a variety of terminals effectively, as can

. satsllites. Space communication may therefore

provide a useful supplement to conventional chan-
nels. Moreover, someé experts anticipate that
when it has reached an advanced stage of develop-
ment, space communication could offer services
at relatively lower cost than those now available,
For the developing countries particularly,
satellites could generally provide greater security
and flexibility, both by making alternative routes
available and if appropriate satellites were used
by assuring direct access to areas which have only
limited links by cable or radio with the outside
world. Many of the plans for space communica~
tion now under study envisage satellites which
would be used interchangeably or simultanecusly
for television and other purposes, - e
The problems involved in developing a com~ :
prehensive satellite system aré so complex and
diverse that it is still too early to predict what type
of system will be adopted, and when, Nevertheless,
a considerable body of opinion foresees three phases
of satellite development by the end of this century.
In the first phase, a global system of low-powered
satellites would be established, serving ground
stations whi 'h in general would be of a high-powered,
sophisticated type, linked to conventional distribu-
tion networks. ‘This sytem would provide teléphone

- and telegraph services of the' same quality as the

best now awﬁhblei, - and facilitiés for the relay of
sound and visual broadcasting. In the second phase,
a system of high-powered satellites and lower-
powered, less sophisticated ground stations would
furnish direct communications between cities and
perhaps direct broadcasts to homes. In the third
phase, a comprehensive systerh of manmed satel-
lites would link cities, countries and continents
direcuy-(a) : : S . I Pl T

EVOLUTION OF TELECOMMpu;CAﬁON e

While the future of space communications presents
a great many unknowns, the past history of tele<
communication suggests ihat the interaction with-




the masc- media will be swift, Each technical ad-
vance in this ficld has spurred the information
process which has in turn acted as a catalyst to
technological progress,

I the invention of mechanical printing marked
the advent of mass communication, the introduction
of the electric telegraph first made possible the
speedy transmission of messages over long dis-
tances, Less than 20 years elapsed between the
time when the electric telegraph was first conceived
and when it came into general use, By the 1850's,
large areas of Europe and North America were
covered with a network of telegraph lines, spread-
ing news rapidly, and providing speedy communi-
cation for governmental, commercial and private
users, ‘

The effect of the telegraph on newspaper pub-
lishing was nothing short of revolutionary. The
printing press had made the newspaper possible,
but it was the telegraph that gave the newspaper its
contemporary form. Before telegraphy came into
use, new- from distant points could not be published
until long after the event; if news of an event
aroused public opinion, it was usually too late for
such opinion to make itself effectively felt. News
sent by telegraph, however, could be published in
a matter of b .rs, | |

Since the telegraph first made rapid long-
distance contact possible, major advances in com-
munication techniques have been measured, at
most, in decades. The telephone followed the
telegraph by less than 40 ycars. Twenty-five years
later came wireless telegraphy, which could pro-
vide instantaneous communication between points
not linked by telegraph lines or between moving
points, such as ships at sea, This new invention
had hardly been revealed to the world when experts

‘began to apply its techniques to the telephone,

On the heels of wireless telegraphy came
broadcasting. Great as was the impact of the
telegraph, telephone and wireless oa social, eco-
nomic and even political life, none of them provided
a new means of direct communication to large
numbers of people, In other words, they did not
constitute new mass communication media, even
though they did contribute immensely to the expan-
sion of the one medium of mass communication then
in existence: the press. Broadcasting was a new
medium in itself, and one that was destined to
reach miliions of people who could not have read
newspapers even if they had had eay. B

~ About the same time as inventors were first
developing the wireless transmission of signals
and sounds, other pioneers were working on new
techniques involving images. By the first years
of the Twentieth century they had learned how to
present a rapid succession of photographs on a
screen to give the illusion of motion, and the
cinema soon became the third great medium of
mass communication., Meanwhile, experiments
‘were being made with the rapid transmission of
images over long distances - first by telegraph
wire, then by radio. The next step was an effort

6

to use the radio for transmitting moving pictures.
Although the problems here were quite different
from those involved in transmitting single images,
they were solved in their turn, and moving pictures
entered the home through television, Television
had just been introduced to the public when its
further development was postponed by the Second
World War. Once the war was over, however, its
popularity grew rapidly, and it was recognized as
the fourth - and most versatile - of the greest mass
communication media, _

In the century and a quarter since the telegraph
was invented, the history of telecommunications
has been one of extremely rapid advance., Clearly,
new inventions in the field would not have been
developed so swiftly if the practical need for them
had not been evident - ac in the case of the telegraph,
for example or if they had not answered some psy-
chological need - as radio broadcasting, then tele-
vision, did by providing entertainment to millions
who, as the working day shortened, were gaining
leisure they had never enjoyed before, ,

‘In the same pattern, outer space communica-
tion makes its appearance at a time when there is
an acute newd for increased telecammunication.
facilities, Artificial satellites do not provide a
new medium of communication; they constitute a
technical innovation which permits the extension
of existing means - as ‘he power-driven rotary
press speeded up the printing of newspapers and
made verylarge editions possible, or as the audion
improved radio transmission and reception and
thus paved the way for organized broadcasting.
The experiments already made have shown that
satellites can be used to relay every type of infor-
wation commonly transmitted by telegraphy or
telephone, radio or television - if not yet with e
efficiency in every field. Thus, space communir:
cation brings a new dimension to all the great
media of mass communication, offering them a
potential extension of range and scope which could
permit them to playa greater role than ever before.

USES FOR INFORMATION AND EDUCATION

The possible applications of space communication
through the mass media are described in Chapter
III. However, it may be useful here to consider
the requirements in the fields of information and
education which space communication may in time
help to meet., L R ,

In the information field, the impact of this

| striking ncw departure is all the more unpredict-

able since it comes at a time when the media of
mass communication are already changing rapidly.
The supremacy of the printed word has been chal-
lenged first by the spoken word transmitted by -
radio, and then by the image transmitted on tele-
vision. As they developed and perfected their
techniques, radio broadcasting and television have
vied increasingly with the press, at least as the
initial purveyor of news. . Today, the individual ,




often listens to the news, or sees it, before he
reads it.

It is clear that the instantaneous, world-wide
transmission of a greater volume of words and
images through space commuuication will give still
greater range and scope to broadcasting and parti-
cularly to television. But it can also serve the
press in the immediate future for the collection of
news and may, in the long run, be applicable for
distribution as well by providing facsimile channels
for the simultaneous reproduction of a newspaper
at widely separated cities and its direct transmis-
sion into homes. By providing new dimensions to
the press and to souna and visual broadcasting alike,
spece cornmunication is bound to accelerate the al-
ready changing pattern of each of the media and
their relation to each other in the information
process, : ' :

Whatever the medium with which it is asso-
ciated, space communication would seem to respond
to at least three requirements of information in
modern society. First, its speed of transmission
keeps pace with the quickening tempo of world
events. Second, its range allows for dissemination
to and from the far corners of the earth, which are
becoming increasingly the focus of crisis and
change, Third, its volume of transmission is con-~
sonant with the growing complexity of news events
and the need for greater background about them. In
all three respects, space communication holds
great potentialities as a means of permitting the
mass media to create a more informed public
opinion,

In carrying out its most immediate réle as a
stimulant to the flow of news and other information,
- space communication thus serves as an auxiliary
to education in its broadest sense, As far as for-
mal education i8 concerned, greater uncertainty
prevails as to the place of this new technique, For
the foreseeable future, its utility will no doubt be
weighed against the cost factor and the possibility
of alternative means of adequately swift communi-
cation, In the realm of speculation is the long-term
prospect of direct broadcasting from satellites and
the new avenues that would open for the transmis-
sion of educational programmes to television screens
in schools, homes and community groups.

The use of new techmiques of communication
for educational purposes was examined at a broadly
representative meeting of experts on this subject,
convened by Unesco in 1962, The experts noted
that "the resources which modern technology makes
available to education may be employed both to im-
prove the teaching process and to bring instruction
within the reach of a continually increasing number
of children and adults". They added that "among
these ressurces, the potentialities of sound and
visual broadcasting, far from being fully explored,
are proving greater day by day, as seems to be in-
dicated by plans for relaying radio and television
through the use of satellites'. Commenting on the
future prospects of "the world-wide use of sound
and picture messages", the report of the meeting

i oot S AN

observes: ''Without wishing to express a final
opinion at this stage concerning the practical use
of satellites, and without minimizing the technical,
legal, linguistic and other educational problems
that would be involved, the members of the meet-
ing drew Unesco's attention to the need for consider-
ing at the appropriate time the setting aside of
wave-lengths for educational programmes, "(9)
These same considerations have engaged the
attention of outstanding individual experts in the -
mass media field. An expert from ¥rance has
observed that the advent of space communication
was causing educators to consider whether the
systematic dissemination of information over vast
international zones might not lead to the dewvelop-
ment of new educational methods. In particular,
he added, the possibility of diffusing educational
programmes over broad areas might facilitate the
wider use of simolified educational services such
as a series of teleclubs directed by a sin‘fle teacher
instead of expensive traditional systems,{10)
Another specialistof the mass media, from the
United States of America, has remarked that "a
satellite in orbit will perhaps be able to transmit
an educational programme to an entire nation".
Space communication, he added, could thus "con-
tribute strikingly to the information, the education
and the binding together of the people of a nation",{11)

DEVELOPWG COUNTRIES

For the developing countries, in particular, space
communication poses perplexing questions. As they
expand their conventional telecommunication ser-
vices, this new technique may well permit them to
bypass.-some of the intermediate steps which have
hitherto been necessary in establishing a commu--
nication system and thus to have at their disposul,
within a relatively short space of time, more
plentiful and more versatile communications faci-
lities than would have seemed possible even a
decade ago. But it also presents a number of
imponderables ranging from the practical one of
cost to the more far-reaching problem of determin-
ing the effect on traditional cultures of these new
avenues of communication. : :
However, any assessment made by the develop-
ing countries is likely to take into account primarily
the value of this new technique, in combination with
the mass media, as a means of coping with the
stupendous educational problems they face. Some
60 per cent of adult persons in these regions are
illiterate, while the school population is increasing
with explosive speed. Facilities for formal edu-
cation range from barely adequate to extremely
inadequate and at the secondary and higher levels
are largely concentrated in urban areas. There is
good reason to believe that large-scale use of the
mass media would materially assist in overcoming
illiteracy and spreading educational opportunities.
Yet even the mass media are in critically short
supply: nearly 70 per cent of the world's people,

1
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living in over 100 countries in Africa, Asia and
Latin America, have less than the minimum facilities
in the fields of press, radio and film, and only a few
have been able as yet to initiate television services.
Hence, the attitude toward space communicationin
thnge regions will no doubt deperd on the degree to
which its judicious introduction, along with the ex-
pansion of conventional telecommunication, may
permit a quickening pace of educational and in turn
economic and social progress.

- Addressing himself to this question in a recent
speech to the Economic Commission for Africa,
the Secretary-General of th. International Tele-
communication Union observed thet the developing
countries should aim tc employ "the most modera
telecommunication techniques to link with interna-
tionaltraffic centres andlarge national main traffic
lines" while atthe same time using "'more orthodex
and simple technioues... to reach areas which are
gtill in the early stages of development'. He en-
visaged the use of satellites for long-distance links,
while telephone lines and cables, as well as simple
radio transmitters and receivers, would be used
simultaneously to reach smalltowns and villagesin
the interior of a rountry. "Regular sound brosad-
casting and television", he added, "will support
the educational process. Low-cost transistorized
equipment will overcome ecoromic barriers and
the lack of power supplies', He concluded that "it
is essential that all the areas of the world should
be able to participate in the benefits of this iatest
achievement of science at the earliest possible
moment" {1

 PRXOMOTION OF INTERNATIONAL
UNDERSTANDING

If it is a truism to say that the mass media are
merely instruments to be used for good or for ill
as men wish, this is ali the more 8o when applied
to space communication which is no mere than a
transmission techmique. Yet their technique is so
revolutionary an innovation thet it has prompted
the highest authorities to assess its implications
for the promotion of international understanding.
Following the succeasful launching of the first
communications satellites, the General Assembly
of the United Nations at its 17th session in December
1962 adopted a resolution recording the view that
"communication by satellite offers great benefits to
mankind, as it will permit the expansion of radio,
telephone andtelevisiontransmissions, thus facili-
tating contact amongthe peoples of the world",(13)

. Similar convictions have been voiced by leaders
in & number of countries engaged in the development
of space communication. As earlyas July 1961, the
President of the United States of America, in a
gtatement on communications satellite policy, de-
clared that "science and technology have progressed
to such a degree that communication through the

use of space satellites has become possible”,
All nations, he suggested, might "participate in a
communication satellite system, in the interest of
world peace and closer brotherhood among peoples
throughout the world".(14)

A paraliel concern for the effective use of space
communication was evinced by the Chairman of the
Council of Ministers of the Union of Soviet Socialist
Republics, in an exchange of messages in March
1962 with the President of the United States of
America on the exploration and use of outer space,
The Chairman stated that the use of space satellites
for creating inte mational communication networks
"can lead to a considerable improvement of means
of communication and television on the earth,
People will get reliable means of communication
and new unprecedented possibilities will arise for
expanding contacts between the peoples,"'(15)

The importance of space communications as
an aid to international understanding was also em-
phasized by the President of France in a speech
made during a visit in October 1962 to the French
ground station at Pleumeur Bodou, Brittany. Hail-
ing the transmission cimezasages through satellites
as an "internationa} success", the President de-
clured that space comn.unication "will probably be
decisive for relations among men, for their mutual
understanding, for their friendship. Tle (uy is
coming when it will be Larder to imagine war,
when all men, wherever they may be, will see one
ancther as they are and will understand one ancther -
in other words, will seem like men to one
another" ,(16)

Space communication has also been a growing
precccupation in other countries. The British
Postmaster-General, at a conference of the Common-
wealth Press Union in June 1962, drew attention to
the "great prospects' opened up bythe development
of space communication services.(17) A satellite
communication conference of 11 Commonwealth
Governments, held earlier in 1862 recommended
international action in develop.ag a world space
communication system which would rerve as large
a number of countries as possible and have
maximum flexibility; and, in Europe, the telecom-
munication administrstions of 15 countries have
jointly initiated studies on the co-operative deve-
lopment of space communicaticn,

Unesco, forits part. could not remain indiffeent
to the possibilities offered by space communication
to promote international understanding between
peoples, as well as other basic aims of the Orgsa-
nization. Hence the General Conference, in the
resolution adopied at its twelfth session which

. inspired the present report, observed that space

communication offers "boundless prospects” for
advancing Unesco's objectives and expressed the
hope that "these new and powertul means of
communication will first of all be applied to-the
achievement of these objectives thrmﬁb fruittul
co-operation between the nations. "(1

"
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m technical problemt amctinz tho developmm
and use of space communication. as:a global service
are so novel that it is difficult even to identify them,
much less to attempt to review them here in any
comprehensive fashion.. However, it would appear
that a few of the main problems. which are dealt
with here, concern the provision of physical faci-
lities such as communication satellites and ground
stations; the allocation of frequency bands and the
assignment of radio frequencies for satellite trans-
missions; and the day-to-day functioning of & space
communication system. Finally, an examination
will be made of the role of international co-opera-
tion in dealing with cortldn of these issues,

i

PHYSICAL FACILITIES
Satelhtes

As of August 1963, experimenta had been conducted
with active as well as passive satellites. The active
satellites were of a low-powered, non-synchronous
type orbiting at comparatively low altitudes and
capable only of relaying signals from ground trans-
mitters to special ground receiving stations. These
satellites required the use at ground stations of
mobile antennas, with computer control, to track
the satellites as they moved across the sky.
Research was also being conducted in the de-
velopment of non-synchronous satellites orbiting
at medium altitudes (between 6,000 and 12,000
miles) which would give wider transmission range.
In addition, experiments were being carried out in
. the establishment of high altitude "stationary"
satellites which orbit at an altitude of 22,000 miles
over the equator at a speed synchronized with the
rotation of the earth, These initial experiments
have had promising results, It was foreseen that
a single synchronous:satellite would be able to
cover a whole region continually, and a system of
three satellites, substantially the whole globe.
Another expected advantage with synchronous satel-
lites is that ground stations with fixed antemnas -
 could be used; these would be simpler and cheaper
to construct and would not require arrangements to
transfer traffic from one satellite to another as
they rose and set,

The current use of low-powered satellites ne-
cessgitates the employment of ground stations which
amplify signals as they are received for relay
through domestic networks to individual radio or
television receivers. Research is now being.
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i matellites which would require less sophisticated:

and therefore less costly ground stations. Study

is also in progress on the problems of designing a

satellite which could relay signals dirootly to
individual receivers on the ground. . g

. ‘The setting up of.a global. ntenita cystem
raises very considerable financial, udminimative
and technical problems. I is still too early to -
foresee what the international configuration of such
a system might be, or the procile method in which

it might develop. .

.According to expert opinion however. it is not

likoly that a comprehensive system wouid be es~

tablished at ons.time and, without basic change, -
serve the world for an indefinite period. Rather,

as in the case of the cable, radio and other conven-
tional services, & world-wide satellite system
would be the product of continuous growth. The.
first phase of this system might originate with one
country or a limited number of countries which are
technically developed. But some of the later phases
might be provided by other countries ina poution

--to do 80, -

For the txme ben &» the very high cocx of de-
veloping a satellite system would appear to-put
such an activity beyond the resources.of all but a
few countries acting individually. By way of
example, it may be noted that a United States tele-
communication corporation was reported as being
prepared to invest some $480 million in-establish-
ing a system based on 15 non-synchronous, medmm
altitude satellites in e?uatonal orbits and 40 in .
random polar orbits,(19) In the United Kingdom,
studies by the telecommunication administration
have be~n directed towards a system employing 12

.. non-syachronous satellites in equatorial orbits, .

the estimated capital cost being from 160 million
to 190:miilion Fou.nds sterling ($448 million to.
$532 million). Meanwhile, a European indus-
trial study group estimates that the capital costs
of a system employing 12 non-synchronous satel~
lites would be the equivalent of $336 million, com-
pared to $132 million:for a system based on a
single synchronous, high altitude satellite ,(21).

On the other hand, much could be accomplished
through collective action by countries, including
those with more limited economic and technical
resources., The various phases of developing &
world system, possibly with different types of
gatellites and of orbits, could be planned and im-
plemented so as to provide the best possible global
service at the lowest possible cost., Countries .
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could thus carry on in the tradition of co-operation ' "

built up over many years in the field of conventional
telecommunication.

Ground stations

A number of countries, while not yet prepared to
participate in the construction and launching of
satellites, are interested in establishing ground
stations to send or receive space transmissions.
According to published reports, ground stations
had been constructed as of August 1863 in the United
States of America, -the Union of Soviet Socialiat
Republics, the United Kingdom, France, Italy and
Brazil, and were being set up in the Federal - -
Republic of Germany ‘and in-Japan, Several addi-
tional countries were planning to establish them.
' Many of the developing countries may not find
the financial problem of establishing a ground sta-

- tion to be insuperable.  The cost of a station may
‘vary from $1 million to $8 million, depending

largely on the capacity of the installation, its loca-
tion and the complexity of its equipment. The cost
of linking the station to the domestic communica-
tion network is also to be taken into account.

Of particular interest to countries with limited
resources is the possibility of developing & low-
capacity ground station which would be used with a
medium-altitude non-synchronous satellite system.
Such a station, handling up to 12 or 24 two-way
telephone charmels, might be simplified and chea-
pened in relation to a typical high~capacity station

carrying from 50 to 240 channels. The telephone
channels could of course also be used for telegraphy,
data transmission and other purposes, such as the
exchange of broadcasting programmes., No very
extensive installations would be required to make
the link with domestic networks.: Also of interest
is the recent development of a movable ground
station which travels in a van and three trailers
and can be assembled by four men in as little as
16 hours; an experimental stat:on of this type has
been set up in Brazil,

As explained earlier, the mtroductmn of syn-
chronous satellites would make possible the use of
simplified, cheaper ground stations with fixed an-
tennas. ‘For both synchronous and non-synchronous
satellites, the type of modulation can influence the
cost and ease with which access to a system may
be obtained. Some systems may require complex
and expensive auxiliary timing and co-ordination
equipment. Also influencing costs are certain
characteristics of domestic distribution networks
such ds, in television, the number of lines and
frames and the modulation polarity. Converters
may be required to make various national distribu-
tion systems compatible,

It may be expected that there vn]l be consider-
able interest in the means by which ground stations
could be shared by neighbouring countries. If a
large volume of traffic is to be handled by a single

 telecommunication administration or operating

agency, the administration or agency would be
10

- ‘justified in installing its own ground station. How-

ever, the expected high capacity of the channels in

a satellite system would indicate that a large number
of ¢hannels could be handled by a single station and
that these consolidated fecilities would be economi-
cally desirable provided other problems can be
solved.

For effective use of a ground station, there
must be a local distribution network. If such a
network extends to the borders of a particular
country, it would probuably be less costly to link it
with the distribution network across the border
than to install a new station in the second country.
This, of course, would call for close co~operation
between the countries concerned. It is also pro-
bable that if a country is to avail itself of sateilite
services at an early stage it would need to do so -
through shared stations, because of the expense
and difficulties likely to be encountered in operat-
ing a large number of ground stations. '

In countries with heavy traffic loads, consider-
ation of competitive development in techniques may
weigh against the consolidation of ground stations.
In such cases, it would be desirable to assure that
each administration or agency could, if it so de-
sired, own its own station. This provision would
admittedly make the communication system more
complex at any particular time. Consequently, as
the system develops, it would frequently be neces-

sary to decide whether prospective benefits from
competitive developments outweigh the immediate
benefits obtainable through the joint establishment

- and ownership of stations. In any system, adminis-

trations or agencies will no doubt not wish to fore-
go the right to establish their own station eventually.

FREQUENCIES

The allocation of frequencxes is a key element in

the development of all space activity. The Adminis-
trative Radio Conference convened by the ITU in-
1959, while. recommending the holding of the 1963

. Conference on space communication, itself took:

steps to allocate frequencies immediately required
for space research. The major concern of the
1963 conference will be to allocate fraquencies for
space communication proper and in fact for all -
space services,

As already observed space communication is,
technically, an extension of the conventional means
of communication, By the same token, the problem
of allocating frequencies for space communication
may be regarded as an extension of the complex
frequency problem encountered in the development
of terrestrial radio services dnrmg the past 60 -
years. ‘

The ITU, which over the years has carried out
the task of apportioning the spectrum among the
various services, has consistently sought to allo-
cate frequencies on the basis of international
co-operation, Difficulties arose, however, when
no more desirable frequency bands remained to be




allocated and the needs of all services continuedto
increase; . These sexrvices have, in fact, expanded
8o rapidly in scope and variety that taking into ac-
count the needs of radiotelegraphy, radiotelephony,
aviation, shipping, defence, science and industry,
little more than five per cent of total radio spec~.
trum space has been available for sound broadcast-
ing and television. Thus, by World War II; inter-
ference had become common throughout the =
frequency spectrum. The result was to impair the
effectiveness of broadcasting, particularly in the
high-frequency bands used for long-distance
transmissions, -

The need for mtemtxonal co-operation to as-
sure rational and effective use-of the radio spectrum
has been demonstrated by the number of interna-
tional conferences convened to examine frequency
problems since 1945. The ITU's first post-war
Plenipotentiary Conference ‘and its concurrent
administrative conferences, held at Atlantic City
in 1947, aimed at dealing with the problcm of fre-
quency allocation systematically on a:world-wide
basis. An extended table of frequency allocations
was prepared and revised bands of frequencies
were allocated for the various radio services,

To implement the new allocation table and deal
with other frejuency problems, over a dozen world
and regional conferences were held during the
period 1948-1952. In addition, the International
Frequency Registration Board (IFRB) was esta-
blished, under a decision of the 1947 Plenipotentiary
Conference, to assist in reducing any interference
that new frequency changes might cause to stations
already in operation, The latest general meeting
to deal with frequency problems was the Adminis-
trative Radio Conference of 1959.

Much, however, remains to be done to secure
general agreement on the allocation of frequencies.
A persistent problem is that the total frequency
requirements submitted by individual tountries have
greatly exceeded the available spectrum space. In
addition, many countries, when considering recom-
mendations for a reduction of their demands, con-
cluded that they themselves would have to be the
judge of their requirements.

Promotion of the effective use of frequencies
for broadcasting, it may be noted, has preoccupied
not only the ITU but also Unesco as part of its work
to further the free flow of information through the
media of mass communication. In a message to
the ITU's Plenipotentiary Conference in 1947, the
Director-General of Unesco urged that frequencies
_for international broadcasting be allocated in a
manner which would give all nations and diverse
cultures adequate facilitios for expression. This
same view was voiced by Unesco at subsequent
frequency conferences convened by the ITU. In
addition, the Organization examined the problem
of interference to domestic broadcasts in many
countries as a result of overcrowding in the low
and medium frequency bands. The Radio Confer-
ence of 1859.adopted a recommendation, inspired
by Unesco, that countries might seek to overcome

this problem by using frequency modulation broad-

- casting on very highfnquenciel m their dnmnﬁc

services,(22)
‘The advent of space comnunication muy pro-

~ vide interested international organizations and .-

their member countries with.an opportunity to .
avoid some of the difficultics experienced in the.
past in conventional radio services. Spece com-
munications are relatively economic in frequency
usage and it woyld appear that protection against
harmfu! interference could be assured through pro-
cesses of international anocation and mignment
of frequencies, - . .. #

- Study of the growing world dlmand lor commu-
nication channels and:of plans for the expansion of
conventional services indicate that; beginning about

- 1965, these facilities will be overloaded in many

areas. An alternative means of communication,
such as that offered by space satellites, will need '
to be developed, It would therefore appear neces-
sary that adequate spectrum space be allocated to
the satellite service to meet foreseeablc needs up

to at least 1975, .

In determining the amount of sp;ctrum sp-ce
required for space communication, provision would
need to be made for telegraph relay, facsimile
relay, telephone relay, television relay, AM/FM"
broadcasting and television broadcasting. In addi-
tion, frequencies wculd be required for telemetry,
tracking, guidance and other aspectn of utelht»e
and space vehicle operation, . .

International agreement on the auocation of
frequencies for space communication is manifestly
a first essential. A major problem confronting the
1963 Conference is that the high frequencies in the
range 1,000 Mc/s to 10,000 Mc/s, 'which would be
technically suitable for space communication sys-
tems, have since 1959 been fully allocazed to
conventional radio relay-systems which play so
important a part in international telephone and -
television traffic, It therefore appears inevitable
that this band of frequencies would need to be shared
between the two services - space communication
and radio relays. International study of the problem
has resulted in a recommendation by the Tenth
Plenary Assembly of the ITU's International Radio
Consultative Committee (CCIR), held at Geneva
early in 1963, that frequency sharing between the
two services is in fact technically possible and that
the grade of service of already established conven
tional systems will not be materially affected. (23)

At the time of preparation of this report, the
only published information on suggestions by
Members of the ITU as to frequencies which might
be reserved to some degree for space communica-
tion concerned preliminary proposals made by the
U.S.A. and the USSR. The estimate of the U.5.A,
is that 2,975 Mc/s would be needed between 3,700
and 8,400 Mc/s for satellite relays, plus a rela-
tively small allocaticn for other purposes. In
general, the bands would be shared with other radio
services. However, because of the much greater
difficulty in providing protection against interference

o s o i
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to and from mobile stations, two bands of 50 Mc/s
width are proposed for exclusive allocation to space
communication.(34) L

. - The estimate of the USSR is that 950 Mc/s be-
tween 3,550 and:6,170 Mc/s and 1,500 Mc/s between
38,000 and: 29,500 Mc/s (a total of 2,430 Mc/8)
should be-allocated for space communication.(25)

.- Bxcept for the bands selected for sharing, the
two views ar> nat far apart. - However,: there is a
substantial difference in views onjhe ease of shar-
ing betweén communication satellites and the radio
relay services concerned. o

It may be noted that in many cases these ser-
vices are operated by countries which, whi. not
yet engaged in space communication, have every -

. prospect of benefiting from its development, Failure

to agree, or failure to implemeri agreed measures
could; in the words of the Secretary~General of the
ITU, "set space telecommunications back a.de-
cade'(36) and result in the same confysion and
difficulties as have plagued the development of
terrestrial radio services. Concerted international
action is needed in this aud other fields to bring the
benefits of space communication as soon as possible

. to all countries. -

A fraquency problem of long-term interest is
that of direct sound or television broadcasting to
home receivers. - The practicability of broadcasts
to the general public by relay through national con~
trol stations has been demonstrated by the first
communication satellites, notably through the
Eurovision and Intervision networks, However, the
organization of direct broadcasts from satellites

. raiges various technical, administrative and legal

issues., Apart from the radio-technical problems
in this field, there are those involving international
agreement on broadcasting into a State from a
satellite not under that State's control. Other -
problem’s concern the co~ordination of operations
so that interference does not occur,

. ‘The ITU, inm its second report to the Unite

. Natiow.s in April 1863 on "TFelecommunication and

the Peaceful Uses of Outer Space', commented that

. ."4t geems to be very:doubtful that such a form of-
broadcasting would come. into being within the fore-

geesble future". Nevertheless, the 1963 conference
might consider that the reopening of the ITU's fre-
gquency-allocation table for- review is a special

occasion which should take into account the ultimate
- possibility of direct broadcasting from satellites,

OPERATIONAL  PROBLEMS

Participation-in a space communication system
would raise a'variety of operational problems, some

" of which:would be of particular concern to countries

with limited resources. . .

]

Access to the szsfem |

It is apparent that.a prerequisite to the effective
development of space communication is freedom of

12

Costs and rates ‘- - Geron

A major problem is the operating cost of a ground

sccess to its facilities by all eountrien; both for .
the sending and receiving -of transmission. Stated
opinion on this issue has been:unsnimous, - .

... The General Assembly of the United Nations,

in the .resolution of 1961 referred ta sarlier, ox-.
pressed its belief that outer space .slaould be used

Wgopr the benefit of States irrespective of the stage

of their ecenomic and scientific development' and
that space communication specifically “should be
available to the nations ofithe world as soon as
possible on 2 global and non-discriniinatory - ¢
basis".(27) Subsequently, in 1962, the Adminis-
trative Council of the ITU requested all member
couatries of the Union to participate actively in the

. forthcoming conference go that the conference‘wouid

be able to take decisions which might influence
space communicaticn development for the benefit
of all the world's peoples.(28) S
To.be economically viable, a global system
would in fact need to be founded upon participation
by many countries. In this way, its high capacity
channels would be fully utilized and operating.costs
would be reduced. -1f the pattern of development of
conventional communication were to be.followed,
the degree and character of participation in a world
gsystem might vary from country.to couniry.
: For example, certain countries might desire
to share in the ownership and management of the
satellite portion of the system and have a veice in
its establishment and management, Other countries
might wish to participate through ownership and
operation of their own ground stations which would
give them access to the system. Other countrieas,
again, might be content to have access to the system
through the ground stations of neighbouring countries.
And there might be those countries - a diminishing
group over the years - which might find that con-
ventional facilities were sufficient to meet their
needs for the time being. : . ‘

vof

station. Annudl costs, which will depend on local
conditions and the nature of the station, would run

at an estimated 25 per cent of the initial investment
cost of the terminal, Included in these costs would
be provision for skilled cperating staff, : To support
a 24 ~hour ctation operated continually, between 20
and 37 p<rsons would be required for administrative,
technical and other purposes.: Low-capacity stations

_of the type already described would probably be

less costly to operate and require fewer personnel,
One of the questions most widely dis. ‘ussed is
the way in which rates for space communication
might be established. Under existing procedures,
rates for various conventional services are set by
the telecommtunication administrations or operat-
ing agencies concerned. ‘‘The Telegraph and Tele-~
phone Regulations of the ITU set only the maximum
allowable rates and specify how the charge for a
particular transmission shall be divided among the
various administrations or agencies over whose
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lines the transmission has passed. ‘
It i8 obvious that the present structure has

- given rise to many disparities in ratas, particu-
larly in the ceveloping regions snd batween those

- regions and other parts of the world, ‘Surveys
conducted by Unesco have shown that in these re-
gions, charges made for similar services for the
transmission of press messages inay vary by as -
much as 700 per cent. These disparities are. . -
largely due to differences in. methods of fixing -
charges, to the vagaries of exchange rates andto
the fact that the same charges are frequently made
-for messages sent by radio, even where no inter-
mediate handling is involved, as for those sent by
cable and requiring the payment of extra transit.
fees to one or more intermediate stations.

. ‘It may be nated that while there has been con-
siderable speculation as to the level of rates to be
charged far space communication services, no

.definitive statement on this complex problem has
so far been made. For one thing, it is still too
early to estimate. accurately the operating ~osts
per chrainel of a satellite system, since only experi-
mental satellites have sio far been launched. For
another, present conceptions of costs and rates -
will no doubt be conditioned by the fact that the
same satellite will probably be used at the same
time for various purposes, such as telecommuni-
cation relay and radio navigation. -

. Nevertheless, ‘there seems tobe a widespread
belief among authorities in the. field that if the ca-
pacity of a satellite system was fully utilized and
its component satellites remained reliably in
service for a sufficiently long time, the impact on
communication rates generally would be favourable,
The following quoted statements are typical of ex-
pert opinion in countries at present engaged in the
development or study of space communication,

The Chief of the Office of Satellite Communi-
cations, Federal Communications Commission,
United States of America, has stated: "It is much
too soon to predict what the impact of satellites
will be on communication rates, having in mind the
technolagical uncertainties that remain to be
resolved. It is, df course, the hope and expecia-
tion that satellites will provide chamnels of commu-
nications at a lower cost per channel than conven-
tional cable or radio, which, in turn, should make
possible a lowering of rates charged to the public.
This does not mean, however, that the rate for a

", telephone call routed via satellite will be different
from a rate for & call routed via cable between the
gsame terminals.  Based upon rate-making practices
traditionally employed by United States common
carriers, we expect that the rates for service
between any given pair of points will continue to be
the same whether the message is transmitted via
high frequency radio, cable or satellite. In other

words, as is the case today, rates charged to the
public in the United States will in effect be predi-

-. cated upon an averaging of the cost of all classes

of facilities used in furnishing overseas service,
The practice to be followed by other countries will,

of course;, depend upon the rate~making policies f

_of each country" (30} . . . .. ocuen

 ~Inthe United Kingdom, the Postmaster-General
stated recently in Parliament that the increased
communication capacity necessary to handle the .
very rapid growth in international telephoning could
probably be handled more cheaply by satellite than
by cable, although the two.systems would be-com-
plementary for many years to come, (30) Meanwhile,
a European industrial study gréup has estimated:
that a satellite system icould provide telephone
gervices at rates some 40 per cent less than the
present.international tarif¢.(31)- . - ... .

INTEKNATIONAL CO-OPERATION & -

Solution of the foregoing problems depends to a very
great extent on technical co~operation, Telecom-
munication, by its very nature, calls for co-opera-
tion between countries and the promotion of such
co-operation has been the concern of the ITU over

a period.of nearly a century, Sincerspace com-

. munication is essentially global in nafure, it .. .-

involves the!basic features of international co~
operation to an‘even greater degree; o
. The importance of international co-operation

_ in this field has been recognized from the outset,

At its '16th session in 1961 the General Assembly
of the United Nations, on the suggestion of the
Committee on the Peaceful Use.of Outer Space,::
adopted a resolution in which it noted with satisfac-
tion that the ITU planned 'to call a special confer-
ence in 1963 to make allocations of radio frequency
bands for outer space activities' and recommended
that the ITU "consider at this conference those
aspects of space communication in which inter~:
national co~-operation will be required";(32) - Sub-
sequently, in: 1962, the General Assembly considered
the first report of the ITU on "Telecommunication

.and the Peaceful Uses of Outer Space" and empha-

sized "the importance of international co~operation
to achieve effective satellite communication which
will be available on a world-wide basis". ‘The
General Asseimbly also maintained that it ' was of the
utmost importance that the 1963 conference "make
allocations of radin frequency bands sufficient to
meet expected outer space needs"”,(33). It may be
noted that in its'current second report toithe United
Nations on '"Telecommunication: 4nd the Peaceful
Uses of Outer Space'', the ITU observes that the
results of the forthcoming confer=nce "are likely
to have a very important bearing on the develcpment
of space applications of all kinds for the next 10 to
18 years"”. ; C . D Lo s 2w
International co-operation presents a-numbér
of manifest advantages for the development of
space communication, Firstly, it provides the
framework for the allocation of frequencies which

" is essential if space transmissions are to be free

of interference,: Secondly, it facilitates the . -

‘establishment and use of grounl stations and con-

necting distribution networks, Finally, international
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co-operation offers_the widest possibilities for
helping the developing countries by making available

- - knowledge and techniques to them under the United

Nations Expanded Programme of Technical Aui-t-

ance and other aid programmes.

&Facﬂitie- of the Internatmnal
Tclecommunication Union g

Within the ITU the princ:.pal means for inter-

nationsl:consideration of the.technical aspects of
frequency allocations is the International Radio
Consultative Committee (CCIR).. As explained below
the Administrative Radio Conference and the Inter-
national Frequency Registration Board are also con-
cerned with these problems. Responsibility for
international review of various other technical com-~
munication problems rests withthe International
Telegraph and Teiephone Consultative Committee
(CCITT), whichis concerned with cables, microwave
and landline connexions and, in many regions of the

~world, with rates charged for services,.

Study Group IV of the CCIR is responsible fcr
studies of space communication and radio astronomy.
It has been extremely active during the past three
years in the preparation of study programmes,
reports and recommendations on various phases
of planning for the use of communication satellites.
At the recent Plenary Assembly of the CCIR, by
far the greatest number of documents and volume
of interest centred on the study group's work in
this area. Another reason for this interest, of
course, was the CCIR's specific obligation to advise
the forthcoming conference.

Of particular interest to Member States from
Unesco's point of view would be those recommen-
dations 'and reports of the CCIR and the CCITT
concerning conditions of establishment of ground
stations and the integration of national communica-
tions systems with the world-wide: conventional
telecommunication system andthe satellite system
now envisaged. Many of the documents resulting
from tk» recent Plenary Assembly of the CCIR deal
with these problems.

A joint committee of the CCIR and CCITT
has been formed to promote circuit planning of all
cables, landlines and radio facilities. Sub-
committees of this main committee have also been
established to carry out the work for each major
region such as Africa, Asia and Latin America.
These sub-committees produce circuit lists and
maps showing interconnexions among the various
international terminals. It would presumably be
necessarv at some point to incorporate satellite
terminals in these plans. Sharing of the use of
these terminals would of course be effected by
interconnecting the national conventional systems
mvolved with each satellite terminal.

- The permanent body of the ITU concerned mth
the notification and registration of frequencies and
the procedures laid down in the Radio Regulations
is the International Frequency Registration Board,
composed of 11 elected independent members, each
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of whomis a nationalofa dﬂfereMmmber comtry
of the ITU, :

One of the Board'- dutiet ip tln technical plan-
ning for Administrative Radio Confercnces with a
view to reducing their duration.: I is also respon-
sible for providing assistance to administrations
in the field of radio spectrum utilization, in parti-
cularto administrations needing special assistance,
Another function is the recommendation to adminis-
trations, where appropriate; of adjustments: in
their frequency assignments, in order to secure a
better ure of the radio spectrum. Administrations
can request the Board to investigate cases of harm-
ful interference in the use of the radio freqaency
spectrum and tc recommend solutions.

In connexion with the dut:es menuoned above
the Board is collecting data from administrations
for analysis and presentation to the 1963 confer-
ence at Geneva. In order to ensure that space
communi-ation transmissions do notinterfere with
each other or with terrestrial telecommunication
networks, the Board will, it is expected, be re-
quired to apply procedures. -These procedures,
which will be adopted at the 18962 conference, will
form the basis on which space communications
will be developed. The Board has similarly con-
tributed to the preparation of prc ‘edures for FM
sound broadcasting and televisiin services in
Europe and Africa. Administrations are vitally
interested in these efforts which will help in
attaining the mutual goal of the ITU and Unesco,
namely, an adequate and satisfactory service.

In the studies which the various organs of the
ITU may be expected to make following the 1963
conference, there may be areas in which Unesco
could assist by advising on possibilities for the use
of space communication for information, education
and cultural exchange. Unesco would be ready, if
desired, to co-operate withthe ITU in this manner,

TECHNICAL ASSISTANCE

Coupled with the opportunities for advice and assist-
ance through the organs of the ITU are those offered
by technical assistance. The importance of such
co-operation has been demonstrated even during

the present experimental phase of space commu-
nication development. For example, a number of
countries, including Brazil, France, the Federal
Republic of Germany, Italy and Japan have received
technical advice, on a bilateral basis, on the in~
stallation and use of ground stations.

Technical assistance is of particular import-
ance to the developing countries both in the
establishment of ground stations and in the expan-
gion of domestic distribution networks so that they
will be prepared to send and receive space trans-
missions when these become available. Under the
United Nations Expanded Programme of Technical
Assistance, the ITU has been designated the execut-
ing agency for assistance in development of all
forms of telecommunication. - :
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The significance of technical assistance inthe i

development of space communication was recognized
by the Genoral Ascembly of the United Nations in
1961, when, in adopting its resolution on "Inter-
national Co-operation in the Peaceful Uses of Outer
Space", it invited the Expanded Programme of
Technical Assistance and the United Nations Special
Fund, in consultation with the ITU, "to give sympa-
thetic consideration to requests from Member
States for technical aid and other assistance for the
survey of their telecommunication needs and for
the development of their domes?ic communication
facilities so that they may make effective use of
space communication” . (34) ... |
.. .. In the case of each developing country or re-
- - gion, planning for. the use of space communication
obviously presupposes a considerable body of
. kmowledge concerning all the factors involved, both
_in developing and utilizing a communication system
and in giving the communication programme its .
rightful place in a general programme of economic
and social development, In many fields, the know-
ledge now available is far from gufficient, Itis
important that research to tiil the gaps be pursued
as expeditiously as possible by the countries con-
cerned, with such assistance as can be provided
by the competent international organizations, in-
dividnal governments and other interested agencies,
Planning for the best use of space communica=
tion by the developing countries is only one of the
many areas in which international co-operation
will be required if the greatest possible benefits
are to be derived from this revolutionary new
technique. For if space communication can enable
nations as well as individuals to work together in
ways that have not been possible before, its func-
tioning will also require new forms of co-operation
among them., '

FUTURE ACTION

The Administrative Council of the ITU at its 18th
session in March-April 1963 decided that the
agenda for the forthcoming conference should pro-
vide for the allocation of frequencies for space
communication and for radio astronomy, for the
necessary revisions of the Radio Regulations of
1959 and for the adoption of such additional provi-
gions as are essential to theeffectiw;e implementa-
tion of the conference decisions (35 _

The Administrative Council also considered
replies to the request which it had made to Members
and Associate Members of the Union{(36) that they
suggest subjects which they regarded as appropriate
for international co-operation in order to achievethe
objectives set forth in General Assembly resolution
1721 D(XVI) 01961, These objectives, specifically,
were the availability of space communication "to the
nations ofthe world as soon as possible on a global
and non~discriminatory basis"”, the establishment

of effective satellite communication to thatend, and

the provision of technical assistance to Member
States for the development of their domestic com-

- & . pounication systeras so that they might make

effective use of space communication,

Among the replies submitted by Members of
the ITU to the Administrative Council were some
which contained suggestions going beyond the scope
of the provisional agenda for the forthcoming con-
terence.(37) Australia proposed the formulation
of plans for tae integration of satellite communica-
tion links into the international ‘telecommunication
network. The Federal Republic of Germany men-
tioned regulations for direct broadcasts by satellite,
and for licences for groups!of countries forming
supra-national organizations. Japan referred to
measures for the international co~ordination of
satellite systems and an international guarantee
for non~discriminatory participation by all coun=
tries in the use of such systems. Sweden suggested
operational and financial questions concerning
space communication services, technical assist-
ance for participation in space communication, -
legal problems, and requirements of the United .
Nations and certain of the Specialized Agencies,

Similarly, the United Kingdom listed the ar-

rangements to be made for the interconnexion of
gatellite systems and national or international
networks; for the setting up of a satellite system,
taking into account the need for access to satellites
by numbers of low and high capacity ground sta-
tions, the traffic capacities to be provided and the
form of the system to be used; and for the planning,
construction and ownership of a system, its control,
management and financing, the provision of ground
stations and the sharing of their use.

Subjects proposed by the U.S.A, were the
establishment of ground stations; the gathering
of statistics on international telecommunication
traffic and reliable estimates of anticipated traffic
volume; consideration of international telecommu-
nication rates in the light of the impact of satellite
communications; and the nature and extent of
planning required for new and expanded cable,
radio and satellite communication facilities 80 as
to derive muximum benefit from each of these
modes of communication. ‘

The Secretary-General of the ITU, in comment-
ing ou the above replies, observed in his reportto
the Administrative Council that "evenifitis thought
that the whole range of aspects referred to in the

. General Assembly resolution might be more
suitably examined by a later conference, it should

 also be realized that events in space communica-

tions are now proceeding with such speed that
preparatory consideration of all those aspects at
an international level needs to oe initiated as soon
as possible". Such preparation, the Secretary-

General suggested, might lead to the convening of
an ITU world conference on the general aspects of
space communication, 3 , o
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It is evident that telecommunication is-the key to
all-activities in outer.space, not only for communi-
cation through the mass media, .but also for space

research, space travel, meteorology, navigation
and other purposes. Tslscommunication is indis-
pensable for the command and tracking of satellites
and space~-probes, for the telemetering to earth of
research snd other information gained in space-
craft and for the vital links between manned space

. -craft and their controlling ground stations,.. .

‘Setting aside the multiple aspects of the uses

of space communication which are not germane to
the present report, an examination may be made of
space communication in the light of its effectiveness
in enhancing the range and scope of the mass media
of press, radio broadcasting and television, This
examination will deal in the main with the réle of
space communication during:the anticipated initial
period of its use, when facilities for telephone and
telegraph services:and for relayed radio and tele-
vision broadcasts would be made available, An
adgessment will be made according to the media ~

- press, radio and television - through which space

- transmissions would be channelled, - + " -

CHANAELS FOR SPACE COMMUNICATION

Press

For economic and technical reasons, it:seems
likely that space communication will first be used
regularly to provide long distance telegraph and
3 telaphone services for the press and other com-
mercial users, As the first commmiication
satellites were Loing developed and tested, their
potentialities were being studied with cautious but
optimistic anticipation by news agency executives
as well as by newspaper publishers., =~ .
Press interest in these potentialities had al:
ready been stimulated by the successful initial
relay,; in mid-1862, of world news agency dispatches
by satellite between Europe and North America.
London and New York riewspapers had also exchanged
dispatches by this means:. - ‘ S
While predictions varied as to the date when a
satellite service would be available for world-wide
transmission of news and photographs, news agency
experts pointed out that the extent of news agency
* participation in the initial stages would be de-
: termined by several factors other than simple
availability.
In the first place, much would depend upon
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whether the service were pmvidod by le

RO

:or non-synchronous satellites .. If non+synchironous

satellites were used; news agencies couidhave no
direct réle in their use. ‘Many satellites. would be
involved in a non-synchronous system operating at
160w or medium: altitudes ranging from 300 to 12,000
miles. Transmitting and receiving facilities would

. havetobe capable of trackingeach of the fast-moving

. : gatellites as it became ""visible" over sending and

receiving points for brief periods . Only commercial
and governmental organizations would be able to
underwrite the expense of such facilities. News.
agencies could only lease channels = assuming -

" reasonable cost - as they now lease lend lines. -

However, spokesmen for the agencies agreed
that they would welcome even this system, because
it would expand grestly the limited humber of radio

- communications channels available around the globe

and would improve the quality of these services.
+Technicians werée far more interested in the
possible use of synchronocus high altitude satellites.
Such satellites would not only make available the
same number of radio frequency channels as would
non-synchronous satellites, but they would permit
the use of much simpler and less expensive receivers
on the ground. Presumably, newspapers:subscrib-
ing to the agency's services could install and main-
tain these receivers as they do now to receive.
messages transmitted by terrestrial means,

It was pointed out, however, that such direct
reception by newspapers might not.be possible at
first even if synchronous satellites were used.
Because of the difficulty of launching a-heavy satel-
lite into an orbit as high as 22,300 miles, the first
few units are:expected to carry only low-power
transmitters. In this case, ground receiving sta-
tions would probably have to be ultra-gensitive,
employing parametric or maser amplifiers, - While
the cost of these receivers is much less than that
of receiving systems necessary for tracking and
receiving sigials from non-synchronous satellites,
it is still much too costly for general use at all
news agency subscriber reception centres-around

the world. po :

: The experts considered it conceivableé that a
few major news agency reeeption points might be
equipped with these expensive receivers and anten-
nas to take immediate advantage of the new:facility
and gain experience with its use. But they believed

_ that the real ‘expansion of the new system; so far

as news agencies were concerned, would probably
not occur until large synchronous satellites carry-
ing comparatively high-powered transmitters were

PRI T RO ST S PIERS




put into orbit. Then the receiver requirements
would become much less severe, and the cost of
receiving equipment would probably no longer be a
critical factor. They were ready to predict that,
from then on, the reception of news agency radio-
photographs and news by satellite would spread
rapidly around the globe. b

News agency experts pointed out that the us:e

‘of space communication for the collection and

~ distribution of news and pictures would have two
advantages over the radio communication system
now employed. First, as alreadynoted, communi-
cations between various news agency bureaux and
newspaper subscribers in all parts of the world
would be made easier and more reliable, Second,
to the developing countries, especially in regions
such as Asia and Africa where distances are great
and communication facilities very limited, space
communication would bring their first completely
dependable contact with the rest of the world.

For the transmission of news and pictures
generally, a successful satellite communication
system would be eignificant in two ways. For one
thing, it would provide additional high quality com-
mercial communication channels for possible use
in point-to-point transmission of news and pictures,
(While facilities for this particular type of service
are adequate at present, this. condition willnot hold
indefinitely, and a reserve source of facilities for
possible future needs would be helpful.) In addition,
such a system would provide improved area-wide
and world-wide reception of news and pictures in
comparison with the present method.

Present methods of transmitting and receiving
by high frequency radio have a number of short-
comings. One of these is erratic fading of the radio
signal in high frequency communication over long
distances. This can reduce the quality of
reception, or interrupt it completely, at unpre-
dictable times. Another is the need for changing
frequencies for reception according to the time of
day, the season, and even the sunspot cycle,

For the highfrequency service, every morning
and evening, difficult transition periods occur when
the best reception frequency changes, usually very
rapidly, from a low to a high frequency or vice-
versa. In addition, frequencies mustbe changed at
other times during each twenty-four-hour period
because the optimum frequency varies gradually
from "wour to hour, As a general rule, this pattern
is repetitive from day to day cver a period of
geveral months, but seasonal corrections have to
be made severaltimes a year, Finally, the eleven-
year sunspot cycle has a strong effect on radio
communications, During a three-or-four-year
period of minimum sunspot. activity in each cycle,
the higher frequencies of the H.F, bands become
1ess useful than at other times for communication
purposes, and all the world's radio communications
must be squeezed into the lower frequency bands.,
This increases interference b:tween different
gervices,

In order to minimize these variotis obstacles
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to clear and regular reception, complicated and ex-
pensive precautions must be taken, One precsution
is to use two or more frequencies simultaneously to
transmit the same information, either to increase
reiiability during difficult periods or for other
reasons. As reception points relatively close to a
transmitter require a lower frequency than points
much further away, the use of more than one fre-
quency is often necessary when transmitting
simultaneously to widely separated points.
Another palliatory measureis diversity recep-

. tion, whichis the use oftwo separate radio receivers

fed by separate antennas spaced an appreciable
distance apart. This practice is based on the theory

‘that as a fading signal becomes weaker at one

antenna it will become stronger at the other. The

‘cost of receiving equipment is practically doubled

under this system, but it is considered essential
for the reception of news, SR :

News agency technicians believe that all these
shortcomings will be eliminated or reduced by the
use of satellites. Transition periods will not exist,
because every frequency assigned for satellite use
will be practically as good as any other, and this
will hold true 24 hours a day all year round. Thus
the troublesome changing of frequencies several
times a day at both transmitting and receiving
points will be eliminated. This will permit, in
essence, fully automatic, unattended reception, It
will also make the use of more than one frequency
unnecessary, thus saving onthe costof extre chan-
nels, and permitting those channels to be used for
other services. “

The eleven-year sunspotcycleis not expected
to have any effect on signal strength at any frequency
proposed for use in satellite communication, Diver-
ity reception will probablynolonger be necessary,
since fading is expected to be almost non-existent,
The elimination of fading will be a boon in several
ways. It will improve radiophoto reception, which
at present, for technical reasons, cannot enjoy
the benefits of diversity reception, For radio-
teletype reception, it should make a second antenna
and radio receiver unnecessary. The problem of
finding space for the double antenna system would
thus be simplified and costs would be reduced.

The possibility of solving 8o many problems,
most of them serious and costly, is considered
reason enough for any news agency with inter-
national interests or contacts to look forward
hopefully to the successful establishment of space
communication,

The special significance of space communica-
tion for news services in the developing countries
has been noted both by representatives of world news
agencies and by spokesmen for the press in the
developing countries themselves. African news
agency experts participatingin a meeting on deve-
lopment of news agencies in Africa, convened by
Unesco in Tunis in April 1963, urged governments of
the region to "give due consideration, intheir plans
for the integration of national telecommunication
networks, to the possibilities which are likely to
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be offered in the not too distant future by space
communication"”, and to ensure that, when space
communication services are established, facilities
be included "for the transmission of press messages
within Africa and between Africa and other regions
of the world".(39)

At present most of the developing countries
have very few facilities for communicating with
each other or with the rest of the globe, News
agencies are gradually establishing radioteletype
and radiophoto reception points wherever feasible,
and taking advantage of commercial radio transmit-
ting and wire line facilities for transmission of
news and pictures wherever these facilities are
available. Agency experts believe that this trend
is bound to continue whether radio communication
remainsg in its present state or leaps ahead sudden-
ly into the space age, but that it will be greatly
accelerated when commercml gervice via satellites
is established.

In its early stages, as at present, the trans-
mission of news and pictures would need to be done

-on a contract basis by governmental or commercial
telecommunication agencies, which are able to
spread the large cost of transmitting facilities over
many subscriber services. Reception, on the other
hand, is now handled to a large extent by the news
agencies themselves and their subscriber news-
papers, as the costs involved are much lower and
the flexibility provided by the ability to set up
reception points wherever required is of great
advantage, To be of greatest value to news agencies,
satellite communications would have to provide the
same flexibility - which means primarily that the
cost of the necessary receiving equipment could not
be much higher than at present,

Will such be the case? As of mid-1963, news
agency experts were not yet able to predict the
answer to this key question, which will of course

" have an important bearing on the rapidity with which
news agencies can expand their coverage in the
developing countries, as well as elsewhere, While
they knew that many of the component factors of the
overall cost would be smaller (due to elimination

of the use of more than one frequency and diversity
reception), they were obliged to recognize the fact

that other costs might be higher., They hoped, how-
ever, that the overall cost would be comparable
with present costs.

It is apparent that users of space communica~-
tions will enjoy many advantages., Better services
with higher quality and reliability will be provided,
reception at long distances will be facilitated and
costs may be reduced. As already noted, however,
the provision of spgce communication services will
iavolve considerable expense for some time due to
the cost of the satellites themselves as well as of
ground stations and linking terrestrial networks.

In so far as they depend on news agencies for
their world news, newspapers may be expected to
benefit from space communication to the same ex-
tent as news agencies., This prospect has already
engaged the attention of professional organizations
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"of the press. The International Federation of

Newspaper Publishers and the Commonwealth
Press Union, to cite but two examples, have dealt
with the issue ‘at their conforencesr Space com-
munication is also of special interest to the compa-
ratively few major newspapers which maintain their
own correspondents abroad: these correspondents
should logically have open to them satellite channels
reserved for press dispatches. If space communi-
cation should prove to be less costly than communi-
cation by present means or bring about a general
reduction in press rates, editors would be encou-
raged to ask for wider coverage of world news and
thus to have a broader selection of material from
which to select news reports for- presentatmn to
their readers.

It has also been suggested that, by the time a
space communication system is working, journalists
might have available to them small machines,
roughly the size of portable typewriters, on which
they could record their news reports on paper or

‘magnetic tape; this tape would be utilized for re-

transmission in much the same way as teletype-
writer tape is now utilized. The use of such tape
might considerably speed up transmissions, thus
adding to the news-carrying efficiency of the satel-
lite system and therefore to its value where both
news agencies and newspapers are concerned.

There is a second way in which space commu-
nication may well be of vital importance to news-
papers: for the distribution, rather than the
collection, of news,

Up to recent times, a newapaper, no matter
what its size or importance, was essentially a local
enterprise, printing all its editions in one spot,
from which they were distributed in the city of
publication or further afield. Within the present
century, however, and especially since the end of
World War /I, there has been an increasing tendency
among major newspapers to issue editions in more
than one city, sometimes in more than one country.
In order for editions to be issued simultaneously,
or almost simultaneously, at widely separated
points, dependable high-speed iransmission faci-
lities, such as facsimile and teletype-setting, are
a vital neceseity.

In mid-1962, a United States newspaper, which
publishes editions in New York and Paris, carried
out an experiment which showed that this type of
service can be performed through space communi-
cation. The newspaper transmitted several articles
from New York to its edition in Paris through a
communication satellite, as well as whole pages to
and from the satellite. Simultaneously. the news-
paper sent the same information from New York to
Paras via conventional communications channels.
While some of the information sent by conventional
means was received garbled in Paris, the informa-
tion sent by satellite was received without errors.

The advent of space communication may there-
fore be expected to accelerate the current trend
towards newspaper expansion and make possible the
simultaneous publication of newspzper editions or




o athd i i $ i ittt M st Il ol R

.

features in several countries or throughout whole.
regions. With vastly increased and dependable
communication fecilities available, newspapers

]
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may be able to expand, nationally and international-_;

-

ly, on a scale that has not been possible before.

Radio broMcasLn&md television | .

The succees of the experimental television relays

~ which have recently been conducted by satellite in
both directions across the Atlantic has imnpressive-
ly demonstrated the potentialities of this medium
for the world-wide exchange of live television pro-
grammes. There is no doubt that such exchanges
could greatly widen the range from which live
programme material could be drawn. When satel-
lite systems provide regularly available television
links between continents, they will open up & rich
field froxz which the television services of all
countries could benefit,

Space communication also has significant im-
plications for radio broadcasting, The sound
cowaponent of a television programme can be
transmitted along with the vision component and
there appears to be no technical reason why radio
as well as television programmes should not be
exchanged by satellite. This is an important con-
gideration, particularly for the developing coun-
tries. For, although space satellites are popularly
associated with television, it should not be forgotten
that many areas of the world cannot.yet. receive
reliable, good quality sound, The advent of space
communication, conpled with the timely develop-
ment of low-cost trausistorized receivers, which
could be used to pick up satellite transmissions
relsyed by local stations, might give a great sti-
mulus to clearer, more reliable radio broadcasting.

At the same time, it should be recognized that
the use of space communication through the broad-
casting media raises more numerous and more
complex problems than does its use through the
press. Recent conferences of professional orga-
nizations of -broadcasters, such as the European
Broadcasting Union and the International Broad-
casting and Television Organization, have in fact
been considerably concerned with the technical,
programming, economic and legal problems of
g ce communication, o

Both for radio and for television, a satellite
system could be used in three possible ways. The
first, as illustrated in the recent trans-Atlantic
tests, is to relay live programmes over long dis-
tances for exchange between countries in different
parts of the world for retransmission by local
stations in the receiving country. In this case the
satellite system provides a point-to-point link
between the broadcasting organizations of two
countries or of two continents. .

The second possibility is to carry programmes
from one country direct to listeners and viewersin
another country. . As already observed, this form
of broadcasting raises a number of technical and
other problems and does not show promisge of
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realization until further technological development
has been achieved. The third possibiiity is the use
of a synchronous satellite as a means of extending
the coverage of & single station over the whole of
a large country or over a group of adjacent coun-
tries. “his possibility »*- o awaits a further '
breakthrough in technological development.

It is the first possible use of a satellite system -
that is, the relay of programmes for local distri-
bution ~ which is mainly dealt with here. This is
already an accomplished fact, though on a relatively
modest scale, - g -

The future use of space communication will
depend on its viability as against other methods of
tranemission. In the field of radio, existing
methods of broadcasting provide a relatively simple
means of achieving national coverage. The exchange
of live programmes between countries throughout
the world can also be carried out by conventional
means - land-lines, submarine cables, microvave
systems, point-to-point high frequency links, and
direct reception of high frequency (short-wave)
broadcasts. Reception by these means is, how-
ever, in many instances far from perfect,

For those radio programmes in which there is
no element of topicality or suspense, international
exchange can also be carried out effectively by
means of recordings on magnetic tape. Satellite
systems, however, can carry a large number of
sound channels simultaneously and it is possible
that the use of such channels for carrying radio
programmes would be economic if, for example,
the channels were employed at a time when other
traffic is light. :

In that event, programmes could be broadcast
once for all interested receivers, thus eliminating
the need for making ""x" number of tapes for dis-
tribution. Language barriers could to a considerable
extent be overcome if there were local translators
at ground stations to "dub in'' the appropriate
language. Ecucational and other institutions on a
global scale could then tape broadcasts and buil
up extensive and varied radio libraries. :

For television, space communication perhaps
holds greater promige, due largely to the fact that
there are important routes over which no alterna-
tive method is yet available for the transmission
of live programmes. Because of the relatively
wide frequency band required, and the propagation
characteristics of the frequencies used, television
transmission across oceans cannot be achieved
over high-frequency radio links and the use of
microwave links wounld require a number of inter-
mediate stations carried by ships or aircraft, or
installed on conveniently located islands. Sub-
marine cables could no doubt be developed for
television transmission over long distances but
would be costly because of the bandwidth required.
Methods have been proposed for compressing the
bandwidth of a television signal, but so far none
has proved worth while, ..

In the field ot television, in short, satellites
open upa new era by affording faster communication
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"over long distances than has ever previously been

possible. Through the international exchange of
live programmes, viewers are enabled to see far-
off events as they happen and when they happen. The
implicstions of this technological breakthrough, par-
ticulariy for television journalism, are manifold.

Certain of the purely iechnical problems of -
television exchanges via satellites have already
been solved. The technical quality of the received
pictures has been remarkably high, Many of those
exchanges across the Atlantic were free from fad-
ing, of good definition and contrast, and had a low
level of noise. Successful experiments have been
made in the transmission of pictures in colour,
which demand a very high standard of techmcal
performance,

As already noted, ground stations must be

| ncceasible to existing national and internationalnet-

works. In North America and Europe, connexions
have already been established between them. For
example, the existence of the Eurovision network
in Western Europe and the Intervision network in
Eastern Europe makes possible the d:ssemination
of programmes at any of the European ground
stations over almost the whole continent, The
organization of such relays, however, demands
considerable care and can be complex, particularly
if sound com.mentaries in different languages have
to be combined with the visual element,
+ A further difficulty is that nearly all television
Fervices in Europe and Africa use the 625-line/50
ield standard, whereas the 525-line/60 field stan-
ardis established in most countries of the Americas
d in some Asian countries. Consequently,
tandards converters must be used for live relays
etween one system and another. This applies also
ito programmes exchanged on magnetic tape. In the

‘{United Kingdom the 405-line/50-field system is in

use (though it will ultimately be replaced by 625
‘§lines) » and in France, Belgium and a few other
;countries the 819-line system is used.

Standards conversion unavoidably involves
isome degradation in picture quality, especially in
icases where there is a difference in f'eld rate as
well as the number of lines. Existisig converters
iare sufficiently good for programme exchanges and
further improvements may be expected. No method
of conversion has, however, yet been developed for
colour television,

- So far satellites have been made available for
television exchanges on an experimental basis and
for short periods of time. The available period in
each orbit varies from about 10 to 100 minutes.
The use of gatellite facilities on a large scale would
require that circuits be regularly available over
the principal routes and at reasonable rates,

The use of satellite systems for the exchange
of television programmes is obviously of special
value for topical items and those in which there is
an element of suspense, It is therefore in the field
of news, public events and sport that space
communication can provide a particularly valuable
earichment of programmes. It is the visual
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presentation that is most important, especially -
since language differences will often necessitate the
translation of the spoken word. Since the time
element is vital, the use of non-synchronous satel-
lites that are available for only a short time in
each orbit presents difficulties and particularly so
if the route is such that two hops are required,
Synchronous satellites would have an important
advantage in this respect.

Live television via satellite it may be expected,
will be most frequently used to cover the great
"human events" - a summit meeting, a space flight,
a coronation or the Olympic Games., Within limits,
neither time nor money will matter, for the essence
of such events is immediacy. For more routine
news, satellites will be used in a more routine way.
For example, news cameramen will film a meeting
between two European statesmen in Pai'is. The
Paris correspondents for the U.S, broadcasting
networks will narrate the film, add other back-
ground information and transmit the material by
satellite to the newsrooms of the networks in New
York. World news, in other words, will be covered
ordinarily just as domestic news has been covered,
except that a new dimension will be added., Until
now, it has been almost impossible to transmit
films of events taking place in the afternoon-in
Western Europe to New York in time for evening
newscasts in North America. Televisgion news, in
-its coverage of overseas events happening late in
the day, has been scarcely diffevent from radio
news, except for the projection of the image of the
commentator reading it., This need uo longer be
so, The most significant contribution of space
cozamunication in this field may be simply to enable
television journalism to.be more visual,

In cases where neither topicality nor suspense
is a vital element, the exchange of recordings on
magnetic tape or on film would usually fill the need.
Such recordings can be flown by jet aircraft to al-
most any part of the world within 24 hours. The
question of timing is important in relation to time
differences (i.e. in the case of east-west or west-
east communication) and pesk viewing hours in the
receiving country, Unless a news item is of quite
exceptional importance, it would be sufficient for
it to be shown to domestic viewers on the evening
of the day when it occurs. There would be little
justitication for using satellite services if the pro-
gramme in question has to be recorded in the re-
ceiving country for subsequent use at a convenient
viewing period in circumstances where a film or
tape could be made available in time,

Unless the circumstances are such as to intre-
duce an element of topicality, entertainment and
instructional programmes (such as documentaries,
variety, drama, opera, ballet and educational or
cultural transmissions generally) could be exchanged
in recorded form, On the other hand, it should be
noted that as in the case of radio programmes,
satellite communication could be used to distribute
such programmes simultaneously to a number
of broadcasting organizations, thus reducing the




number of tapes or films required for distribution.
Both means of high-speed transmission would faci-
litate the establishment of television libraries by
educational and other institutions.

The effective development of television ex-
changes, whether by satellite or other means, will
of course depend very largely on the availability of
receivers for home or community use. There is a
particular need in the developing countries for
receivers which could be used in non-electrified
areas. Some progress has been made in the pro-
duction of battery-operated transistor sets and
experiments are now being conducted in the develop-
ment of receivers which would use other sources
of power,

An expert from the United Kingdom has mean-
while suggested that it would be technically possible
to develop a compromise between radio and full-
scale television reception. The new facility would
consist of alow-cost and simple slow-scan facsimile-
plus-sound receiver which would operate on the
normal radio bandwidth, without requiring the
approximately 1000-fold spectrum space needed by
television. Such a device could reproduce line-
drawings and cartoons at an adequate speed for
educational purposes, where the same picture has
to stay in view for a minute or two. It would be the
remote equivalent of the teacher's blackboard and
would make possible the teaching of languages to
people who did not know their instructor's tongue.
By this means, it is suggested, it would be possible
to tape programmes guitable for classes distributed
over a wide region.(40)

It direct broadcasting from satellites to viewers
and listeners should prove feasible, a new range of
possibilities both for national and international
broadcasting would in certain cases be opened up.
Here again, time differences and language differ-
ences would present problems, The entire prospect
of direct broadcasting remains one of the most spe-
culative aspects of space transmission. However,
if the numerous technical and other problems affect-
ing direct broadcasting could be solved, it might be
possible to envisage the day when viewers would
have a choice not only among half-a-dozen national
or local television programmes but, as they now
have in the field of high-frequency radio broadcast-
ing, among stations throughout the world. The great
advantage of direct broadcasting would be that a
single transmission could reach a vast audience
over a wide area.

Space communication has raised many pro-
gramming problems to which broadcasters are now
giving considerable study. As indicated earlier,
the most immediate use of satellites is for inter-
national newscasts and it is this aspect which has
captured first attention. It is clear from the essen-
tially global nature of space communication that the
trend towards co-operation between broadcasting
organizations in many countries will be accentuated
by this new technique.

Many of the issues raised by space communica-
tion are an extension of the problems encountered
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in programming through conventional channels.
Thus, in the fields of copyright and performers'
rights, it has given a new dimension to legal pro-

blems which for a number of years have preoccupied |

radio and television organizations, The new factor
ig that relays or re-emissions are made from satel-
lites in space which are outside territorial limits.

In the field of copyright, it would at least be
clear that if the original emission(s) and the post-
satellite re-emission(s) and the final destination(s.
were all in areas in States bound by an international
copyright system such as the Unesco-sponsored
Universal Copyright Convention or the Berne Union,
adequate and orderly protection would normally be
assured without reference to the satellite emission,
Short'sf these circumstances, there are so many
possible combinations that could bear on protection,
including the possibility of reference to the satellite
emission, that no general rules can be laid down.

The question of performers' rights is even
more complex. The Unesco-sponsored "Interna-
tional Convention for the Protection of Performers,
Producers of Phonograms and Broadcasting Orga-
nizations" (Rome Convention) of 1961 attempts to
regulate performers' rights on a world-wide basis.
However, even if the Rome Convention were in
force between all the States bound by an interna-
tionsl copyright system, there would appear to be
problems of the application of the convention, bear-
ing on satellite emissions, which would need to be
studied by the Intergovernmenial Committee to be
get up under the Convention,

Other fields

It is apparent that the development of space com-
munication will open the way to applications for the
world-wide flow of information which are not neces=
sarily linked to the press, radio broadcasting and
television.

Among significant examples is the use of space
communication in the processing, classifying and
transmission of data. It may thus help to make
more readily available in usable form the vast store
of knowledge which has resulted particularly from
recent advances in science and technology. This
application is all the more likely since the high-
speed transmission of data by satellite will in many
cases require only radio or telephone bandwidths.

Digital data has already been transmitted by
satellite between computers in North America and
Europe at a speed of 3,300 words a minute and the
possibilities of installing tele-computer systems
throughout Europe, linked to national telephone net-
works, are now being explored. The immediate
possibilities of applying data transmission in the
fields of science and technology have been illustrated
by recent satellite experiments such as the Lroad-
casting of weather maps for international forecasts
and the dispatch of medical data between continents.

In time, satellites might be used with domestic
telephone networks, computers and other facilities
to provide a world-wide data transmission service
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for scholars, scientists, governments and educa~
tional, scientific and cultural institutions. Such a
service could notonly tap contemporary sources of
information but also help to make available the ac-
cumulated knowledge of the past through the dispatch
of microfilm copies of books betweenlibraries in
different regions, Since itis now possible to store
any written material or anyillustration in electronic
form such as video tape, the service might ultima-
tely provide for the establishment of central electronic
libraries in each region as part of the world com-
munications network, Readers or scholars would
thus be able to call for any document and see it
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flashed via satellite on their television screens.
Space communicetion is likely to have un-
predictable and ultimately astonishing effects on
person-to-person communication generally, For
example, it may accelerate the growing tendency
of our time to develop contact between people from
different countries for the discussion and solution
of common problems and the exchange of informa-
tion. Thus, when adequate facilities have become
available and costs are sufficiently low, satellites
could be used for international conferences and
seminars in whichthe participants would confer with
each other by means of closed-circuit television,
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CONCLUSIONS AND SUGGESTIONS

It is evident from the foregoing report that space
communication has significant leng-term impli-
cations for the promotion of Unesco's aims.

The report embodies 1 number of conclusions and
suggestions which are summarized below,

1. Space communicationis evolvingatatime when
there is a world-wide need for the expansion of tele-
communication to transmit a greater volume of
words and images over greater distances, Itis ap-
parent that, even at its present incipient phase, this
new technique contributes to the development of
telecommunication as a whole and thatit willdo so
to anincreasing extent, It will ultimately provide
links for new global communication systems.

2. Space communication is a technique which
enlarges the range and scope of the press, radio
broadcasting and television and which, as it deve-
lops, will enhance the role of these mass media in
the dissemination of information, the rapid spread
of education, and cultural exchange.

3. Inits application specifically throughthe mass
media, it seems likely that space communication
will first be used . egularly for the intercontinental
transmission of press messages and for radio and
television relay of events of world interest. Even
thege initial uses of space communication, by provid-
ing along-distance link between peoples, can help
increase mutual knowledge and understanding.

4, As part<? a growing trend to use new tech-
niques of communicaticn for more than purely
information purposes, space communication may
in thelong run helpin promoting the spread of educa-
tion. For the developing countries it may be of ser-
vice inthe years ahead in their programmes for
rapid progress in education and will also be a raneans
of bringing them into closer cortact with other parts
of the world, as well as with each other,
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5. Programming for space communication will
present complex problems which even at the pre-
sent early stage might be studied by broadcasting
gervices in co-operation with interested organiza-
tions, including those in the educational field.

6. A first escential in the develorment of space
communication services is the allocation of fre-
quency bands at the Extraordinary Administrative
Radio Conference on Space Communications being
held at Geneva in October 1863, The allocation
should take due account of the long term frequency
requireme.ts of the mass media, together with
other communication services.

7. It is anticipated that, as a sequel to the forth=
coming Geneva conuference, technical studies of the
application of space communication will be made
under ihe auspices of the competent organs of the
International Telecommunication Union. Such
studies might examine the measures necessary to
assure technical compatibility among radio and
television programme .clay facilities in different
countries. Unesco wcrid be prepared to assist in
these studies in its fields of competence.

8. As the General Assembly of the United Nations
and the General Conference of Unesco have affirmed,
international co-operationis essential for the solu-
tion of many of the problems posed in developing
space communication, These problems might use-
fully be studied at an intergovernmental conference
which could in due course be convened subsequent
tothe 1963 meeting, as suggested by the Secretary-
General of the ITU, to reviev the more general
aspects of the developmant of space communication,
In view of the many features of interest to Unesco,
as evidenced in the foregoing report, the Organiza-
tion would wish to be closely associated with such
a conference,

23




Y b s e e e e

REFERENCES

(1) Approved Programme and Budget for 1963-1964
(12 C/5); Chapter 5, para, 5012,

(2) Resolution 5.112,

(3) Resolution 1721 D (XVI).

(4) Resolution 1802 IV (XVI),

(5) Mass Media in the Developing Countries:
Reports and Papers on Mass Communication
No. 33 - Unesco, Paris, 1961,

(6) Resolution 1778 (XVII), ‘

(7) General Electric Company, quoted in Com-
munication Satellites: Technical, Economic
and International Developments, Commitiee
on Aeronautical and Space Sciences, United
States Senate, Washington, D.C., 1962,

(8) David Sarnoff, A Wireless World, Saturday
Review, New York, 12 January 1963,

(9) Final Report of the Meeting of Experts on the
Development and Use of New Methods and
Techniques in Education, Unesco, Paris, 1963,

(10) H, Dieuzeide, Head of the Television and
School Radio Division, National Pedagogical
Institute, Paris, in a communication to Unesco,
June 1963,

(11) Wilbur Schramm, Director, Institute for
Communication Research, Stanford University,
in a working paper on New Uses of Mass Com-
munication for the Promotion of Economic and
Social Development, United Nations Confer-
ence on the Application of Science and Tech-
nology for the Benefit of the Less Developed
Areas, Geneva, 1963,

(12) Address to the Economic Commission for
Africa, 5th session, Leopoldville, February
1963.

(13) Resolution 1802 IV (XVII).

(14) Communication Satellites: Technical,
Economic and International Developments,
Cormamittee on Aeronautical and Space Sciences,
United States Senate, Washington D.C, 1962,

(15) Text of message as distributed by Tass and
published in the New York Times, 22 March
1962,

24

(16) Ouest-France, Rennes, 20 October 1862.

(17) The Times, London, 19 June 1962,

(18) Resolution 5.112,

(19) Parliamentary Debates (House of Commons)
Official Report: London, 29 March 1963,

(20) Ibid.

(21) Eurospace: Proposals for a European Space
Programme, Eurospace, Paris, 1963.

(22) Radio Regulations 1959, Recommendation No.
15: ITU, Geneva, ‘

\23) Second Report of the ITU on Telecommunica-
tion and the Peaceful Uses of Outer Space,

Geneva, 1963,
(24) U.S. Department of State, Telecommunications

Division, Federal Communications Comris-
sion Mimeograph 26081, November 1962,

(25) ITU document IV/5 (Revised) CCIR Study
Group Documents, Geneva, March 1962.

(26) Telecommunications Journal, Geneva,
October 1962,

(27) Resolution 1721 (XV1),

(28) Resolution 496, 17th session., )

(29) Communication to Unesco from the Federal
Communications Commission, Washington,
April 1963, ,‘

(30) Parliamentary Debates (House of Commons) i
Official Report, London, 25 March 1963. -

(31) Eurospace: Proposals for a European Space
Programme, Eurospace, Paris, 1963.

(32) Resolution 1721 D (XVI),

(33) Resolution 1802 IV (XVI).

(34) Resolution 1721 (XVI),

(35) Resolution 524, 18th session.

(36) Resolution 496, 17th session.

(37) ITU document 2968/CA, 18 March 1963, .

(38) Ibid. f

(39) Unesco document MC/48: Meeting of Experts ‘
on the Development of News Agencies in
Africa - Report of the Meeting, Paris, 1963.

(40) Arthur C, Clarke, Fellow of the Royal
Astronomical Society, in a communication to
Unesco, May 1963,




UNESCO PUBLICATIONS : NATIONAL DISTRIBUTORS

AFGHANISTAN: Panuzai, Press ment, R
Afghan Ministry of Education, Kmn L Royal

ALBANIA: N. Sh. Botimeve Naim Frasheri, TIRANA.

ARGENTINA: Editorial Sudamericana S.A., Alsina

500. BuEnOS

AUSTRALIA: Tradco Agencies, 109 Swanston St.,
G.P.O. Box 2324 V, MeLsourne C.1 (Victoris);
United Nations Association of Australia, Victorian
Division, 8th Floor, McEwan Hense, 343 Little
Collins St., MeLsourng C.1 (Victoria).

AUSTRIA: Verlag Georg Fromme & Co., Spenger-
gasse 39, Wien V.

BELGIUM: Office de publicité S.A., 16, rue Marcq.
BRrUXELLES 1; N.V. Standaard Boekhandel, Belgiglei
151, ANTWERPEN.

For ‘The Courier’: Louis de Lannoy, 22, place de
Brouckére, BruxeLres.

BOLIVIA: Libreria Universitaria, Universidad San
Francisco Xavier, apartado 212, Sucre; Libreria
Banet, Loayza 118, casilla 1057, LA Paz.

BRAZIL: Fundagao Getilio Vargas, 186 praia de
Botafogo, Rio DE JANEIRO, GB ZC-02.

BULGARIA: Raznoiznos, 1 Tzar Assen, SoFiA.

BURMA: Burma Translation Society, 361 Prome
Road, RANGOON,

CAMBODIA: Librairic Albert Portail, 14, avenue
Boulloche, PHNOM-PENH.

CANADA: The Queen's Printer, Orrawa (Ont.).

CEYLON: Lake House Bookshop. P.O. Box 244.
Lady Lochore Building, 100 Parsons Road, CoLoMs0 2.

CHILE: Editorial Universitaria S.A., avenida
B. O'Higgins 1058, casilla 10220, SANTIAGO.

For ‘The Courler': Comisién Nacional de 1a Unesco
en Chile, calle Sun Antonio 255, 7.° piso, SANTIAGO.

CHINA: The World Book Co. Ltd., 99 Chungking
South Road, Section 1. Tammit (Taiwan/Formosa).

COLOMBIA: Ediciones Tercer Mundo, apartado
uéreo 4817, Bouora: Libreria Central, carrera 6-A
n.* 14.32, Pocora; Libreria Buchholz Galeria. ave-
nida Jiméaez de Quesada 8-40, Bocora; Comité
Regiona’ de la Unesco, Universidad Industrial de
Sanisader, BUCARAMANGA; Pio Alfonso Garcla,
carrera 40, n.® 21-11, CARTAGENA; J. Germin Rodri-
guez N., oficina 201, Edificio Banco de Bogoth,
apartado nacional 83, GIRARDOT; Escuela Interameri-
cana de Bibliotecologia, Universidad de Antioquia,
MEeDELLIN; Libreria Universitaria, Universidad Peda-
gogica de Colombia. TUNJA; Libreria Caldas Ltda,,
carrera 22, n.° 26-44. ManizaLes (Caldas).

CONGO: La Librairie, Institut politique congolais.
B.P. 2307, LtoroLDVILLE,

COSTA RICA: Trejos Hermanos, S.A., apartado 1313,
SaN Jost.

For ‘The Courler': Carlos Valerin Sienz & Co. Ltda..
‘El Palacio de las Revistas’, apartado 1294, San Jost,

CUBA: CUBARTIMPEX, apartado postal 6540,
LA HABANA. .

CYPRUS: Cyprus National Youth Council, P.O.
Box 539, NICOSIA.

CZECHOSLOVAKIA: Artia Ltd.,, 30 Ve Smelkich,

2.

DENMARK: Ejnar Munksgaard Ltd., Prags Boule-
vard 47, KOBINHAVN S.

DOMINICAN REPUBLIC: Libreria Dominicana, Mer-
cedes 49, apartado de correos 656, SANTO DOMINGO.

ECUADOR: Casa de Ia Cultura Ecuatoriana, Nicleo
del Guayas, Podro Moncayo y 9 de Octubre, casilla
de correo 3542, GUAYAQUIL,

EL SALVADOR: Libreria Cultural Salvadoredia,
SAN SaLvaDOR.

ETHIOPIA: International Press Ageacy, P.O. Box 120,
ADDIS ABABA. )

FINLAND: Akatssmiaea Kirjakauppa, 2 Keskuskatu
HiLSINKIL

FRANCE: Librairie de 1'Unesco, place de Fontenoy,
PARis-7°, CCP 12598-48. .

FRENCH WEST INDIES: Librairis J. Bocage, rue
Lavoir, B.P. 208, Fort-ni-France (Martinique).
GERMANY (FED. REP.): R. Oldeabourg Verlag.
Unesco-Vertrieb fur Deutschland, Rosenheimer

strasse 145, MUONCHEN 8, .
GHANA : Methodist Book Depot Ltd., Atlantis House,
Commercial Street, P.O. Box 100, Care CoasrT.

GliEEfE: Librairie H. Kauffmann, 28, rue du Stade,

THENES.

GUATEMALA: Comisién Nacional de Ia Unesco.
S.» Calls 6-79, zona § (Altos), GUATEMALA,

HAITI: Librairie ‘A 1a Caravelle’, 36, rue Roux, B.P. 111,
PORT-AU-PRINCE.

HONDURAS: Libreria Culiura, apartado postal 568.
TeguciGALPA D.C.

HONG KONG: Swindon Book Co., 64 Nathan Road.

KOWLOON.

HUNGARY:: Kultura, P.O. Box 149. BupDAPEST 62.

ICELAND: Snacbjorn Jonsson & Co., H.F., Hefnur-
straeti 9, REYKIAVIK.

INDIA: Orient Longmans Ltd.: 17 Chittaranjan Ave..
CALCUTTA 13; Nicol Road, Ballard E«tate, Bomsay 1
Gunfoundry Road, HyperAmAD 1; 36A Mount Road.
MADRAS 2: Kanson House, 1/24 Asaf Ali Road,
New Detwt 1.

Sub-depats: Indian National Commission for Co-
operation with Unesco, Ministry of Education, New
Drent 3; Oxford Book and Stationery Co., 17 Park
Street, CaLcuTTA 16, and Scindia House, Ncw DiLHi,

INDONESIA: P. N. Fadjar Bhukti, Djalan Nusantara
22, DIAKARTA.

IRAN: Commission nationale iranienne pour 1'Unesco,
avenue du Musée, TEHERAN. >

Al-Rashid  Street,

IRAQ: McKenzie's Bookshop.
BAGHDAD.

IRELAND: The National Press, 2 Wellingion Road.
Ballsbridge, DusLIN.

ISRAEL: Blumstein’s Bookstores Ltd., 35 Allenby Roud
and 48 Nahlat Benjamin Street, TeL Aviv,

ITALY: Libreria Zanichelli, Portici del Pavaglione,
BoLOONA: Libreria Commissionaria Sansoni (Agente’
generale), via Gino Capponi 26, casella postale 552,
Fmenze; Hoepli, via Ulrico Hoepli 5, MiLano;
Libreria Iaternazionale Rizzoli, Largo Chighi,
Rowva; Libreria Internazionale Modernissima, via
della Mercede 43, 45, RoMma; Librairie frangaise
piazza Castello 9, ToriNO.

JAMAICA: Sangster’s Book Room, 91 Harbour Street,
Kingeton; Knox Educational Services, SPALDINGS.

JAPAN: Maruzen Co. Ltd., 6 Tori-Nichome, Nihon-
bashi, P.O. Box 605, Tokyo Central, Toxyo.

JORDAN: Joseph I. Bahous & Co., Dar-ul-Kutub,
Salt Road, P.O. Box 66, AMMAN.

KENYA: ESA Bookshop, P.O. Box 30167, Namoni.

KOREA: Korean National Commission for Unesco,
P.O. Box Central 64, SsouL.

LEBANON: Librairie Antoine, A. Naufal et Fréres,
B.P. 656, BsYROUTH.

LIBERIA: Cole & Yancy Bookshops Ltd., P.O. Box 286,
MONROVIA.

LUXEMBOURG: Librairie Paul Bruck, 22 Grand-Rue,

LUXEMBOURG.

MALAYA (FEDERATION OF) & SINGAPORE:
Federal Publications Ltd., Times House, River
Valley Road, SINGAPORE.

MALTA: Sapienza’s Library, 26 Kingsway, VALLETTA.

MAURITIUS: Nalanda Co. Ltd., 30 Bourbon Street,

Porr-Louts.

MEXICO: Editorial Hermes, Ignacio Mariscal 41
Mixico D.F.

MONACO: British Library, 30, boulevard des Moulins,
MoNTE-CARLO.

MOROCCO: Centre de diffusion documentaire du
BEPI, 8, rue Michaux-Bellaire, B.P. 211, RABAT.

NETHERLANDS: N.V. Martinus Nijhoff, Lange
Voorhout 9, *s-GRAVENHAGE,

NETHERLANDS ANTILLES: G.C.T. Van Dorp
amk )Co (Ned. Ant) N.V., WiLLemstan (Curagao,
N.A).

NEW CALEDONIA: Reprex, avenue de Iz Victoire,
Immeuble Painbouc, NouMEa.

NEW ZEALAND: Government Printing Office,
20 Molesworth Street (Private Bag). WELLINGTON;
Government Bookshops: AUCKLAND (P.O. Box 5344);
Canistcuurcn (P.O. Box 1721); Dunepin (P.O.
Box 1104). .

NICARAGUA: Sefiosr Adan Cuadra hijo, Libreria
Cultural Nicaragiiense, calle 1S de Septiembre y
avenida Bolivar, apartado n.° 807, MANAGUA.

NIGERIA: CMS (Nigeria) Bookshops, P.O. Box 174,
LAGOS.

NORWAY: A.S. Bokhjornet, Lills Grensen 7, Osio.
For ‘The Courier': A.S. Narvesens Litteraturjeneste,
Stortingsgt, 2, Postboks 115, OsLo.

PAKISTAN: The West-Pak Publishing Co. Ltd,
Unesco Publications House, P.O. Box 374, 56-N
Gulberg Industrial Colony, Lauone,

PANAMA : Cultural Panamefia, Avenida 7.* n.® T1-49,
apartado de correos 2018, PANAMA.

PARAGUAY: Agencia de Librerias de Salvador
Nizza, Yegros, entre 25 de Mayo y Mcal. Estigarribia,
ASUNCION; Albo Industrial Comercial S.A., Seccién
Libreria, Gral. Diaz 327, AsUNCION.

PERU: Distribuidora INCA 8.A., Ayacucho 154,
casilia 3115, LiMa. .
PHILIPPINES: The Modern Book Co., 508 Rizal
Avenue, MANILA, .
POLAND: Ofrodex, Rozpowszechniania Wydawnictw

Naukowych PAN, Palac Kultury § Nauki, WARSZAWA.

PORTUGAL: Dias & Andra de Lds., Livraria Portugal,
rua do Carmo 70, Lis»oA.

PUERTO RICO: Spanish English Publications, apar-
tado 1912, Ha1o REY.

RHODESIA & NYASALAND (FEDERATION OF):
The Book Centre, Gordon Avenue, SALISBURY
(Southern Rhodesia). .

RUMANIA: Cartimex, Str. Aristide Briand 14-18.
P.O. Box 134-135, BUCURESTL.

SESEGAL: La Maison du livre. 13, avenue Roume

AKAR.

SINGAPORE: See Malaya (Federation of).

REPUBLIC OF SOUTH AFRICA: Van Schaik’s
Bookstore (Pty) Ltd., Libri Building, Church Street,
P.O. Box 724, PRLIORIA.

SPAIN: Libreria Cientifica Medinaceli, Duque de
Medinaceli 4, MADRID 14.

For ‘The Courier’: Ediciones Iberoamericanas S.A.
calle de Oidiate 15, MADRID.

SUDAN: Al Bashir Bookshop, P.O. Box 1118,
KHARTOUM,

SWEDEN: A/B C. E. Fritzes Kungl. Hovbokhandel,
Fredsgatan 2, STOCKHOLM 16.

For ‘The Courier’: Svenska Unescorlidet, Vasagatan
15-17, StockuoLm C.

SWITZERLAND: Europa Verlag, Rimistrasse S,
ZUricH; Payot, 40, rue du Marché, Gentve,

TANGANYIKA: Dar es Salaam Bookshop, P.O.
Box 9030, DAR ES SALAAM. .

THAILAND: Suksapan Panit, Mansion 9, Rajdamnern
Avenue, BANGKOK. .

TUNISIA: Socié:é nationale d’édition et de diffusion,
10, rue de Russie, Tuns.

TURKEY: Librairic Hachette, 469 Istiklal Caddesi.
Beyoglu, IsTANBUL.

UGANDA : Uganda Bookshop, P.O. Box 145, KAMPALA.

UNITED ARAB REPUBLIC: La Renaissance d'Egypte.
9 Sh. Adly Pasha, Camo (Egypt).

UNITED KINGDOM: H.M. Stationery Office, P.O,
Box 369, LoNDON, S.E.1.

UNITED STATES OF AMERICA: Unesco Publi-
cations Center (NAIP), 317 East 34th St.,, New
Yok 22, N.Y., and except for periodicals: Columbia
Univers'ity Press, 2960 Broadway, NEw York 27, N.Y.

URUGUAY: Representaciébn de Editorinies, plaza
Cagancha 1342, 1.°f piso, MONTEVIDEO,

U.S.S.R.: Me2hdunarodnaja Kniga, Mosxva G-200.

VENEZUELA: Libreria Politécnica, calle Villaflor, local
A. al Indo General Electric, Sabana Grande, CARACAS;
Libreria Cruz del Sur, Centro Comercial del Este,
local 11, apartado 10223, Sabana Grande, CARACAS;
Oficina Publicaciones de la Unesco, Gobernador a
Candilita n.* 37, apartado postal n.* 8092, CARACAS;
Libreria Fundavac C.A., apartado del Este 5843,
CARACAS; Libreria Selecta, avenida 3, n® 23.23,
MERIDA.

VIET-NAM: Librairie-papeterie Xudn-Thu, 185-193
rue Tu-Do, B.P. 283, SAIGON. . N

YUGOSLAVIA: Jugoslovenska Knjiga, Terazije 27,
BEOGRAD.




