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Summary The article discusses a
high-speed digital communication
system in which a satellite is used o
interlink a number of local area

computer facilivies, The advantages
of satellite communications against

terrestrial  links  are  detailed,

the use ol (TS for data expenmenis
and the mvolvement of Marcon
Communication Svstems in those
experiments,

A descripion of Project UNI-

(TS, is given and the purpose of the
project is described along with a
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networks comprising a variety of

together with a historical survey of

VERSE, which is the latest use of

more detailed description of the
clements that make up the network,
such as satellite earth terminals,
COMMUnication rings and terrestrial
links.

In addition to the description of
the Project UNIVERSE  prog-
ramme and its purpose and lunc-
tion, the aricle considers future
developments of such systems and
their use as a means of business
communication. In particular, the
factors affecting their growth are
considercd, emphasis being placed
on the specification and cost of ter-
minal equipment,

Introduction

The existing terrestrial COMMUnica=
tion nctworks in developed countries
have until recent times relied upon fre-
quency division muluplex (Ld.m)
trunk systems o fulfil their main com-
munication needs. Since the late 1960s
administrations have been considering
the use of digital transmission in their
networks, using tome division mullip-
lex (t.d.m) techniques. British Tele-
com (BT) made a policy decision in
1972 to use (Iig'llal transmission in the
network and, since that ime, there has
been a steady growth of digital cquip-
ment starting with the use of 24-
channel pulse  code  modulation
I{p.c.mil and now extending into the

local area networks with such equip-
ment  as  KiloStream and  Mega-
Stream’.

The rransmission of data within the
public network is at present resincted
1o $8kbifs services using leased lines.
This facility, although adequate for
certain serviees, is already insufficient
for the rransmission of bulk data bet-
ween business centres, be they banks,
industrial concerns or research estab-
lishments. [t will be some time before
these services are available Ll!ing [er-
restnial networks. The alternative to a
terresirial  system s, of course, a
satellite- based data system using small
data terminals situated directly on cus-
tomer premises, which has several

unique advantages over a terrestrial
system. These are:

a) the system is not distance depen-
dent;

b} point-to-multi-point
tion is possible;

c) the network can be expanded casily
or be re-configured;

d) thequality of the link is often better
than the terrestrial system, though the
propagation delay can be a problem;
¢} a high-speed link can be available,
dfpcnding purely upon the satellie
design;

f1 the service can be secure and inde-
pendent of the common-carrier net-
work il encrypted,

The practical realization of such a
satellite system is currently to be seen
in the United States and will eventu-
ally be seen in Europe when the Euro-
pran Communication Satellite System
(ECS) and Telcom | systems become
fully op{‘r.'al:innal.' These Syslems are
seen as being able 1o provide new ser-
vices additional o those available from
terrestrial and  great
emphasis is being placed on the role
satellite communications can play in
the office of the future, with facilities
for electronic mail, high-speed fac-
simile, video teleconlerencing, etc.

The wide range of possible applica-
tions for the system have not yet been
explored fully and it is as a part of that
exploration that Project UNIVERSE
has been set up, using the Orbital Test
Satellite (OTS) as part of the distribu-
system. UNIVERSE is an
cxpﬂinwnml SYSiem using OTS, the
forerunner of ECS.

communica-

networks

lIIISJI'I

Project UNIVERSE

The UNIVersities Extended Ring and
Satellite Experiment (UNIVERSE) is
a project designed to investigate the
facilities and protocols which will need
e be developed to provide digital bus-
iness  communications by linking
together terrestrial and satellite net-
works, with particular emphasis on the
ust of communication rings for dis-
tribution within local area networks.



4 Communication & Broadcastng  Volume 8 Number 2

The project has participants from
Rutherford and Appleton Laboratories,
Cambridge, Loughborough and London
Universities, GEC Marconi Research,
Logica Lid. and British Telecom. It is
funded by the Department ol Industry,
the Science and Engineering Research
Council, BT, GEC Marcont and
Logica and is scheduled wlast a period
of three years.

The OTS System
Project UNIVERSE will use the OTS
satellite which, although now almost
beyond its design life, is being used for
a number of experiments. The project
can be seen as an extension of the OTS
Project which was inigated by the
Evropean Space Agency and  was
designed o evaluate satcllite com-
munication  performance  in  the
1I/14GHz band as a forerunner of a
Communication  Svstem
now being implemented in Europe.
Satellite  business system  experi-
ments using OTS were carried out
between 1979 and 1981, involving two
separate networks, The first experi-
ment, called STELLA, linked Ruther-
ford Laboratory (near Oxford ), CERN
(Geneva), DESY (Hamburg) and
CNVCE (near Paris). The second
experiment linked computers in Euro-
pean Space Agency {ESA) establish-
ments in [taly, Germany, Holland and
the Royal Aircralt  Establishment
(RAE) in UK and was called SPINE?
The experiments were carricd out to
evaluate link performance at 512kbitfs
and 1024kbitfs data rates, These hit
rates were most suitable for transfer-
ring data between remote computers
having large storage capacity — greater

Furopean

than 300Mbyte. Each computing
centre shared the same satellite chan-
nel, using a time division multiple
aceess ({Ld.m.a) system, with a master
station providing a timing reference lor
a data burst from each working station.
Marconi Communication Systems
(MCS) was involved in both experi-
ments, providing small data terminals
at CERN, Rutherford Laboratory,
RAE Farnborough and Darmstadt. In
addition, MOS designed and built one
of the main 19m control stations at
Goonhilly Downs, Cornwall ?

Communication system

The system 15 made up of the following
COMPONEnLs:

a) thesatellite links (described later in
this section);

by the local distribution network at
carth station sites in the form of digital
ComImunication rings;

¢} terrestrial links between University
College, London, (UCL) and Logica
capable of operating at Mbit/s data

rates;
dy X25 News, using the BT public
network  Packet-Switched  Service

(P55) and SERCNET, which is the
network operated by the Science and
Engineering Research Council.

Project UNIVERSE data
terminals

The data terminals for the Project
UNIVERSE experiment use MOS
design with MOCS providing all of the
terminals apart from the facility at
Martlesham,

The data terminal, the block diag-

ram of which is shown in Ggure 1, pro=
vides the means of transmission to, and
reception from, the OTS satellite. The
terminal itsell can conventionally be
divided into two parts — the antenna
and the equipment cabinet.

Antenna

The 3m diameter antenna is made up
of three parts, parabolic reflector, feed
and subedish. The parabolic reflector
is of moulded glass fibre, the moulding
process being of high precision in order
o obtain the required surface contour
accuracy., The rellecting surface s
sprayed with a layver of aluminium.
The feed system is a conical corrugated
horm  followed by a  polarizer and
orthogonal mode  transducer. The
polarizer characteristics can be varied
to produce  orthogonal lincar or
orthogonal circularly-polarized sign-
als. The sub-dish, illuminated by the
feed, forms a single unit with the feed
assembly.

The main dish is provided with a
rigicd support and can withstand wind
speeds of up w 200km/h, though w
achieve this, should the antenna be
roof-mounted, it 15 Likely that the rool
will require reinforcement. The instal-
lation at Marconi Rescarch Labora-
tary is shown in figure 2.

The antenna is designed to work
over the 11451 18GHz receive band
and the 14-0-14-5GHz transmit
bands. The antenna receive gain is
49-2dB and transmit gain is 50 HBdB.
The figure of merit, (G/T), at 30° ele-
vation is 22 5dB/k with the low-noise
amplifier being mounted directly on
the back of the dish, The transmitted
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Fig. 1. Block schematic of a data terminal for Project UNIVERSE



equivalent isotropic radiated power
{eir.p) is 71dBW maximum,

With such a size of antenna the main
beam diameter is wide enough 1o obvi-
ate the need for an automatic tracking
system. However, the antenna position
can be varied in both azimuth and ele-
vation and the user has the option of a
manual screw arrangement or the pos-
sihifity of remote control by wse of
motorized jack screws. The antenna
movemnent is limited o £25% azimuth
and between @ and 577 elevation,
which should be quite suflicient pro-
vided that the basic antenna site 1sina
south-facing position.

Equipment cabinet

The internal equipment is mounted in
a free-standing cabinet which can be
sitwated remote from the computer
facility. The overall equipment pro-
vides both upconverter and downcon-
verter chains,

Trarsmil path

The signals between the data terminal
and the computer facility are processed
in an interface unit which converts
TTL data signals into balanced differ-
ential signals for transmission to the
computer and takes the balanced differ-
ential signals from the computer and’
converts these o TTL levels. This
means that interconnection
made to the computer at distances up
1o 100m using twisted-pair cables, In
addition, d.c status signals are con-
verted to TTL and thence to a bal-
anced differential form, also puwer
level indication is processed for remote
indication.

can be

The processed signals 1o be trans-
mitted at | Mbit/s are applied 1o a con-
volutional encoder, though the system
allows direct application to the 2-phase
modulator, it required, by operation of
a frone=panel switch. In order to climi-
natc phase ambiguities, differential
coding 15 used, The encoded signal
spectrwm is shaped by a channel filter
before  being  linearly modulated
directly on to the 1. carrier at J0MHz.
The system can operate either in con-
tinugus or burst-mode operation. In
burst-mode operation the burst control
signal switches the carrier on and off.
During off periods the outpat level con-
ol is disabled and a track-and-haold
facility prevents the cutput stage gain
from going to maximum and thus pre-
vents high noise output during ofl
periods,
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Fig. 2. The antennn installotion for Project UNIVERSE at the Marconi Research

Labaratories, near Chelmsford, Frsex

The modulared carrier is applied o
a double upconverter unit where it is
converted to the 14GHz band with a
first ©.t of Y70MHz and local oscillator
at 700MHz., The second local oscil-
lator can be switched between two fre-
quencies by switching reference oscil-
lators. The unit provides an indication
ol lock status for the local phase-locked
oscillator (p.Lo).

The double upconverter (d.uc)
autput passcs via a filter/circulator to
an intermediate travelling-wave tube
itw,t) amplifier which raises the
wransmil level to 10W, This cutput is
then applied (o a second Lw.t amplifier
raises the transmit level to
140W. The power output can be con-
trolled both at cabinet level and from a
remole position, as can the monitoring
of output power levels. The transmit
signal is applied to the antenna feed via
a acirculator and wavegnide switch o
allow disconnection  from  the feed
when required.

which

Beceive path

The signal from the satellite is fed
directly to a Le.t amplificr having a
bandwidth of 350MHz2, a gain of 254R
and a noise figure of 2+ 5dB. The amp-
lifier output is fed via a waveguide
switch which allows the received signal
to be filtered and connected w the
receive downconverter, or allows the
test translator outputl to be used lor
checking the receive system without
accessing the satellite. The 11GHz
signal is applied o a double downcon-

verter module which processes the
signal to produce a 70MHz il output
at a level of —25dBm., The ploo status
can be seen on the front panel.

The downconverter output is fed to
an interface module and o a direc-
tonal coupler where the signal is split
inta two paths. One path feeds a signal
maonitor module which processes the
signal before applying it 1o a receive
power monitor, The filter in the signal
monator module 15 specially calibrated
for noise bandwidth and also for car-
ricr power loss when the carrier is
modulated  with a  pseudo-random
sequence, Thus the link performance
can be checked and the unit can be
used The
other path is to the demodulator mod-
to recover the data and clock
information from the received signal.
I'n burst-mode operation this has (o be
accomplished within a specilic number
of hits from the start of the burst. The
design of the demodulator is therefore
a compromise between rapid acquisi-
tion and loop bandwidih, The input
amplificr provides not only signal amp-
lification but alse automatic gain con-
trol which gives a constant amplitude
signal to the frequency lock loop used

for CfN measurcments,

ule

o remove rn-{;urur}r errors {from the
incoming signal bursts. The signal is
demodulated to baschand, filtered and
then upconverted for carrier recovery
and coherent  demodulation.  The
demodulated signal has then to be
regenerated  and  decoded.  The
demodulated  baseband  signal s
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Fig. 3. Data lerminal al the Rutherford Laboratories, Oxford.

applied to a 3-bit analogue-to-digital
converter which produces a soft deci-
sion signal suitable for application w
the codec unit,

Network interconnection
Omne of the purposes of Project UNI-
VERSE is w look into the most effec-
tive means of connecting the various
networks. Four types of gateway or
bridge will be required.

a) a bridge between the satellite earth
terminal and the communication ring;
b} a bridge between the site rings;

¢} a bridge connecting the X253 net-
work with the communication ring;
d} a bridge berween the University
Caollege ring and the high-speed terres-
trial link eo Logica. This, in fact, is
known as a terrestrial tlalf-}:ridgu.
The required bridges are either under
development or in current use in local
area communication nelworks,

Network configurations
Satellite

This network can be seen as that part
of the system which interconnects the
various communications rings at sepa-
rate locations. The network obviously
requires a satellite, in this case the
TS satellite, a ground station to
receive and transmit the data and an
interface between ground station and
communication ring.

The ground station 1s similar to that
used in previous OTS experiments and
has already been described in detail.
The interface comprises two parts,
First, a satellite interface module using
a Motorola 6800 processor which pro-
cesses the data stream to and from the
ground station, performing the multip-
lex/demultiplex  function, synchron-
ization, timing and framing. The sec-
ond part 15 a hnk-driving computer
which performs the packeting func-
tion, The computer, a GEC 4065 with

512kbyte of bufler store and two
4-8Mbyte dises, interfaces directly
with the communication ring, One of
the purposes of the UNIVERSE exper-
iment is to gather information on the
data rates that can be achieved
through the Jiuk-dri'u'mr; COmputer.
The space segment data packets
have a Trame size of 1253ms with the
frame contaiming slots for the use of
cach transmitting earth station, The
allocation of a data slot, in each frame,
is made by the master ground station.

Communication ring

The need for interconnection of com-
puters located close to one another has
resulted in a considerable amount of
work being carried out to find the most
ellicient means ol communication bet-
ween the various computers at each
locality, There has been a vanety ol
systems, such as Ethernet and the
Cambrdge Ring, and for Project
UNIVERSE the Cambridge Ring sys-
tem has been adopted, although a
least one alternative system is also
breing used to maintain the generality
ol interconnection protocels. A typical
syatem 15 shown in figure 4,

The Cambridge Ring, as its name
implies, was developed at Cambridge
University from [974 onwards as a
communication system in the form of a
ring running round a number of build-
ings to connect, in a general way, a
number of computer facilities.

The basic rate of the data is
10Mbit/s. At each facility is a station
which is connected to the ring via an
aceess box or repeater. Messages are
passcd from source to destination in
the form of a number of discrete mini-
packets. Mini-packets of 38 or 40 hits
circulate endlessly around the ring and
when a station has a message to trans-
mit it seizes free mini-packets by flag-
ging them as full, loads the next part of

vous
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Fig, 4, Layoul af a typical Cambridge Ring
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the message string and adds the source
and destination addresses, All stations
manitor the destination address block
and, if there is a match, the data is
removed and receipt acknowledged,
The mini-packet cireulates back o the
source, which checks various ‘house-
keeping” bits, and releases the mini-
packets. Control bits indicate the
behaviour of the recipient, {e.g, ‘data
received OK’, ‘busy’, ‘ofl-line’) and,
depending on the messages, the source
continues to seize mini-packets as
available unul the whole message is
delivered.

The ring can be seen 1o have not only
computers connected to it but also a
variety of servers. Terminal servers use
ZB0A or 8080 microprocessors for con-
centration which allow a number of
v.dus to be connected to one station.
The ring is managed by another server
called the Resource Manager which
allocates a computer, or computers, to
the user and routes the user to other
server functions such as file access,
printing facilities, time signals, etc.

Project UNIVERSE will define pro-
weols for the systermn with a view to
achieving common protocols through-
out the network, This standardization
is necessary Lo prevent incompatibility
between svstems and, hopefully, will
lead to international agreement on
interfaces and protocols, The impor-
tance of this cannot be stressed too
much if the growth of world-wide data
communications by satellite is to take
place in a trouble-frec manner,

Terrestrial links

Chie of the areas of great interest for
future high-speed data business sys-
tems is that of the characteristics of
high-speed terrestrial links as tails
from a sarellite-communication facility
over short distances. Although the use
of satellite communication removes the
need  [or  long-distance  terrestrial
links it is still necessary to connect data
on each communication ring. It is
therefore  part of the UNIVERSE
experiment to look not only at new
methods of interconnection, such as
optical fibre, but alse at existing
methods utilizing cable and available
modems. Loughborough University is
to investigate the characteristics of a
eommunication ring when wired with
optical fibre, with paths up to lkm in
In‘:-ngl‘h. This will involve some
development work for the multiplexing

and demultiplexing of signals on to the
fibre.
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In London, UCL and Logica are
co-operating to make Logica part of the
UCL ring and for this they are inves-
tigating the use of transverse screened
cables over several hundred metres.
The helical form of screen may provide
better noise immunity and improved
screening capability for twisted pair
cables at lower cost and weight, In
addition, this form of cable will be used
for connection of ring bridges and also
for transmission of standard p.com as

used in the BT network.

The UNIVERSE
programme

There have been several experiments
relating to satellite business systems,
ITI.i:'l:iIIl!," concerned with the mechanics
of communication and the feasibilivy of
the space and ground segment equip-
ments. With the imminent implemen-
tation of the ECS system, and the
availahility of the satellite multi-
services transponder, il is necessary o
look at the system implementation as a
whole, This s the main aim of Project
UNIVERSE.

The business communication sys-
tem mncludes satellite hink, local net-
work systems and wide area network-
ing. The questions to be asked and
cf_]u'tpmtent looked at will be;

a) the internal functions, their opera-
tion under different information loads
and how easy it is 1o use the system;
b} equipment design for network
INLETCONTIeSCLINN, multiplc’xcrsfd:mul-
tiplexers on optical fibre links, high-
speed modems and computer interface
systems;

c) data bearer systems;

d) system design  requirements  to
accommaodate the effect of the large
delay on the satellite link;

e] more efficient satellite t.d.m.a sys-
tems;

) Cambridge Model Distributed Sys-
tem design with regard to coding,
packet size error, correction, security
procedures etc.;

g} types ol service that can be handled
— voice, data transmission, telecon-
ferencing,

In addition to the above, the project
will iry o id :nlii:}r the forward
development requirements of a busi-
ness communication system, [t is obwvi-
ously necessary to use, wherever poss-
ible, current equipment which is well
Proven and E‘ﬂ|uirr.5 no extra capital
spend to make it fit the system. How-

ever, new systems will undoubtedly
require  the  development of new
equipment to cater [or the problems
found under operational conditicns.
Project UNIVERSE will also address
these problems. In particular it will
reEview.

a) satellite earth station (s.c.8) termi-
nal equipment;

b} s.e.s control and monitoring;

c} terminal equipment for the com-
munication rings.

Future developments

Project UNIVERSE will provide a
considerable amount of information on
the operation, monitoring and equip-
ment requirements of a high-specd
data network. Through work carried
Gul over a Lwi L thn:r—!_,.'car Span thll:l'ﬂ
will be many pointers towards future
requirements, both in terms of equip-
ment and network procedures. The
project will be invaluable in that it is
oricntated towards a practical realiza-
tion of a communication system which
will be required in the near future.
From the point of view of the equip-
ment manufacturer, identification of
future needs is most important because
of the tme lag involved in development
of equipment through to full produe-
tiom.

Current cxpericnce shows that a
network cannot achieve financial via-
bility purely on the dissemination of
high-speed data. [t must also be able to
provide a wide variety of services to
any prospoctive customer, It is essen-
tial that any system should appeal to as
wide a wvariety of potential users as
possible. To this end it should provide
voice as well as all the possibilities
associated with data transmission,
such as bulk data transfer, video
transmission, teleconferencing,  tele-
text, image transler etc,

The need for maximum system util-
ization to obtain financial viability
brings with it a dilemma. Greater
diversity implies more complex termi-
nal equipment, which implies higher
costs leading to higher customer resis-
tance to the use of satellite earth termi-
nals and it could, thercfore, end in
lower system utilization,

To ensure maximum take-up of the
facility, a number of factors should be
taken into account
a) the system should not be over-
Spe:iﬁed. Authorities involved in con-
trolling  and  specifying  terminal
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equipment must recognize that to
over-specify will simply increase costs
and may well reduce demand;

bl the terminal wser will not be
interested in how far the equipment
has gone in using state-of-the-art com-
ponents. He is interested in equipment
that will fulfil the basic system para-
meters;

¢l the werminal should consist of a
basic equipment providing the neces-
sary functions but capable of expan-
sion by means of plug-in modules to
add extra facilities as required,;

d) supervisory and monitoring func-
tions should be simple, though it will
probably be necessary 1o provide
remote supervision facilities, eitherata
computer facility or within an apart-
ment or office block depending upon
the user's premises;

¢} maintenance must be simple;

) imitial terminal costs must be low;
gl regulatory controls on terminal use

«must be kept to a minimum. The user

must feel that he can easily change his
terminal function without having 1o
become  involved in  complicated
burcaucratic procedures.

The possibilities inherent in the type
of sysiem being investigated in Project
UNIVERSE are tremendous. Experi-
ence in the USA has shown that
benefits to companies having a number
of establishments remote {rom one
another can be enormous in terms of
lower cost and improved facilities, It
has also shown that for those benefits
te be realized, and for networks to
smw, Lwis mai.'l'l rﬂ.l'.t{“'!i are NCCcssary.
Firstly, the system must provide the
widesy range of facilities. It must not
concentrate purely on high-speed data
services. Secondly, the market place
should not be restricted by external
authority.  Any  external  controls
should be concerned mainly with tech-
nical performance and not be involved

in dissemination of network equip-
menl.

Acknowledgements

The author would like to thank Mr. I,
King of Marconi Research Centre for
his assistance in the preparation of this
article,

References

I. B. I, Bowsher: "New digital transmission
services for the business communiny’, Come
mwnication & Broadeasimg, Vol.7, No.2 (Feb-
ruary 1982}, pp.3-10

.2, €. B. Wooster: ‘FCS ~ the Europran Com-

munication Satcllite System’, Commantraion
& Broadrestimg, Vol.7, No.l
1961}, pp.39-47.

3. I, Smth; Towards a satcllive-based data
network for Europe”, Commuowication & Hroad:
casting, Vol.5, No.3 (Aprl 1990}, pp.3=14,

4. V. L. Nippierd and M. A, 5, Watson-Lee:
Cirownd  communications  equipment  for
large carth stanons', Commumication & Broad-
castimg, Vel £, No2 (March 1981], ppodt=44,

[Scptemleer

RESUME

Liarticle déerit en détail un systéme de oom-
munscations numérique de grande rapidiee, dans
beqquael um gavellive es1 utilisé pour etabhir Mintes-
Batson o 'un certain nomboe de résraux locaox,
dans lesquels soml intégrées diverses installa-
tonis d ordinateur, Les avantages de communi-
cations satellites, par rapport aux communic-
tiond teeresiees, sont exposes dans les dédails,
adngl g une Cuade de historique des expérience
qui ont é1¢ laies dans emploi d'OTS pour
transmidsion de données avee description de la
partcipation de Marcon Communication Sys-
e A Co8 experiences,

Une description est donnée du proget UNE-
VERSE, qui csi 'application la plus récenie
AOTS, et e bur du projen est décric, aimsi gue, et
d'une fagon particulitrement ditaillec, les gle-
mentt constituant be résau tels que les stanions
forreitres de communications saicllines, les ar-
cuits de commuonications o lex liaisons ter-
resires,

Outre Li deseription du programme de projet
UNIVERSE, de son but ot ses fonctions, Particle
examine ben développements dans Mavenie de
systemes de oo tvpe ot les applications gqui pru-
ek eh ;'l!‘r fail:l.'i s les  comrtmmeakomns
alfaires, Les faeteurs done dt’prnﬂ Pextension du
pl'l;!ilﬂ sunl cludis, en tpporiant une attention
particultére aux specificazons ot au coidt des
materiels de terminal.

RESUMEN

En este articulo sc trata con caertn detalle de un
sistema de comunicaciones digitales de gran vels
ocidad, en gque se emplea wn satélite pars
entrclacar varias redes locales con diversas
facilidades de computador, S indican las venta-
jas de las comunicackones por satélite on relacidn
4 bis enbaces LETTEELTES, [UALG OO BRE inVERLiga-
cifm histdrica del Emph.'u de Sarelites de Pruchas
Orrbitales (OFTS] pari experimentos en fransmi-
sion de datos v la partcipacién de Marconi
Coanmunicalion Systems en estos experimentis.

Se da wna deseriposin del Provecto UN]-
YERSE, que es el mis recicnte cmplen de OTS,
inelicindose la finalidad del proyecto y dandose
una descripcidn mis detallada de b elemenios
fjiae COmponen la red, tEles commna bos termanales
terrestres del sarélite, amlbos de comunicaciones
y enlaces terrestees.

Ademis de la desonipaidn del programa para
el Proyecte UNIVERSE y su finalidad, se con-
sideran en el amiculo los futures desarrolbos de
ol wisgtemas vy su aplicacion en las com-
whicacioncs comerciales. Se trata en particular
de los lactores qu:- alectan a su rn_-rim'lcniu,
poniéndose de relicve las espeaficaciones ¥ los
coaton de Jos equipos terminales.

ZUSAMMENFASSUNG

Dieser Aubiatz befassy sich cingehend mit cinem
dagralen Hochleismungs-Nachrichtensystem, bei
dem cin Sarellin zum Verbinden mehicrer ai
verschicdeen Computerfunktionen auf-
gebauten Chisnctzen emngesetel wird, e Vor-
1eile cines Satelliten Hmﬁhrr erdgrbupdfnrn
Ubertraguagsstrecken  werden im  Einaclnen
erdietert im Zusammenhang mit ciner geschichis
lichen Uhersichi der Anwendung von 015 -
Cirbinal Test Sarellive — (Raumbahn-Prifsaellic)
bei Dateniiberiragungsversuchen und dem von
Murconi Communication Systems bes diesen
Versuchen geleisteten Beitrag,

s Projeks UNIVERSE, die jungste Anwens
dung von OFTS, sowie der Zweck des Projekes
wird beschrichen unter r'n'lg\rhrm:lrr Betrach.
tung der das Nete darstellenden Elemente, wic
B Sawliten-Erdstationen,  Nachrichten-
Ringleitangen und Erd-Uherragungsstechen.

Ausser der Beschreibung des Projekas UNI-
VERSE. scinem Zweck und sciner Funkuon,
untersuch der Aufsarz dic kinflige Entwicklung
solcher Systeme und deren Anwendung 2em
gr'lll"ll.ﬂ!'llil.'l'rﬂ'l Nachrichtenverkehr, I I-::ha.-,-l-
men werden die das Wachstum beeinllussenden
Usnsidnde  beirachiet,  inshesondere  die
Speaifikationen und Kosten der Endstationen,
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