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EGS — the l*lur{)p *an
Communication
Satellite system

| Summary The evolution of the
European Communication Satellite
systern (ECS) is traced from frasi-
bility studies im 1970 1o the
development and launch in 1978 of
the Orbital Test Satellite ((OTS), by
the European Space Agency, o
prove the new satellite and radio
| transmission technology being used
on ECS. This was followed by the
establishment of ‘Interim EUTEL-
| BAT in 1979 as the organization to
| operate ECS,
The savellite, which operates at
L/ 14GHz, covers all the capitals in
Europe via three spot beam anten-
nas, supplemented by a *Furobeam’
regional coverage antenna which
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Introduction

The suceessful launch of the Orbital
Testing Satellite (OTS) in May 1978
was a major step towards cstablishing
a regional European communication
satellite system.

The concept of a European regional
stellite svstem — one which would
provide telephony and television trunk
facilitics overlaying existing terrestrial
networks = was first studied by the
Conference of European Post and
Telegraph  Administrations (CEPT)
and the Eurepean Broadcasting Union

extends the range to cover all of
Europe and the Mediterranean
basin.

Telephony channels are trans-
mitted digitaily using time division
multiple access {t.d.m.a) with digi-
tal speech interpolation (d.s.i) to
optimize satellite capacity. Televi-
sion transmission is by analogue f.m
over the Furobeam antenna to
North African as well as European
capitals,

Systerm implications of td.m.a
operation are discussed and the
EUTELSAT policy for Special Ser-
vices (ESS) or *Satellite Busincss

Systems” is discussed.
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(EBU) around 1970, This led o the
definition of a European Communica-
tion Satellite System (ECS) and a sup-
porting  satellite  resecarch  and
development programme by the Euro-
pean Spm:c Agency (ESA).

The CEPT exists for discussion on
matters of common interest among the
post and telccommunications (FTT)
administrations, but it has no execu-
tive powers to operate a regional satel-
lite svstem. Likewise, ESA as a
rescarch and development organiza-
tion is unable to fund and operate a
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regional  satellite  system.  This
administrative problem has been over-
come by the creation by the CEFT of a
new organization called EUTELSAT.
As a corporate entity on behall ol its
member nations, EUTELSAT will
finance and operate European regional
satellite systems, somewhat on the
same lines as Intelsat. The member
nations are responsible for providing
their own terminal earth stations, and
EBU will lease transponders for televi-
sion distribution. The headguarters of
EUTELSAT is in Paris.

OTS test programme

ESA launched an Orbital Testing
Satellite (OTS) in 1978 10 prove new
spacecrafi and communications tech-
nology tw be used for ECS. This
includes digital ransmmission with dual
polar operation in the 11/14GHz fre-
guency bands, about which very linle
information was then available. Digi-
tal transmission was chosen o optim-
ize satcllite channel capacity and w
harmonize with digital terrestrial
trunks planned in Europe for the 80s,

Operation at [1/14GHz overcomes
frequency congestion and system co-
ordination problems which precluded
establishing a European regional satel-
lite system in the 4/6GHz bands. Dual
polarization enables re-use of frequen-
cies in the same coverage arca with
separation of signals by orthogonal
linear polarization, effectively doubil-
ing satellite capacity.

The tests were to confirm  the
characteristics of digital system per-
formance, o assess climatic effects on
propagation at 11/14GHz, to invest-
gate co-channel interference mechan-
isms, and w confirm the viability of
television and associated soundfeom-
mentary channel transmission. These
tests were conducted from 17m to 19m
antenna stations al Goonhilly in the
United Kingdom, Bereenay-en-Othe
in France, Usingen in Germany and
Fucing in Laly.

A separate nartow-band transpon-
der on €3TS has been used for long
term propagation measurements from
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some H) small antennas operated by
administrations  and  universities
throughout Europe, and for data
transmission experiments to demons-
trale the potential value of satellite
links from low-cost  stations  with
rool-mounted antennas for business
and intercomputer data transmission.
One  such  experiment  known  as
STELLA (Satellite  Links Linking
Laboratories) using Marconi Com-
munication Svstems’ small data ter-
minal Type P7001 has been operating
between the Rutherford Laboratory,
Oxford, and the Furopean High
Energy Research Institution at the
Europran Orgamzation for Nuclear
Research (CERN) near Geneva since
1979,

ECS: scope of system

The FOCS system has been configured
to handle intra-European telephony
and the distribution of Eurovision
programmes during the 1980s between
major stations in each country, It cov-
ers the area bounded by leeland,
Scandinavia, Finland, West Germany,
Turkey, Portugal and the Atlantic
1slands,

The satellite system will supplement
and provide alternative routeings for
the terrestrial cable and microwave
network at present interconnecting the
traffic centres within this area, By 1986
approximately  one  third of  all
inira-European circuits  excecding
BOOkm in length will be routed by
satellite,

The systerm is planned for digital
transmission of telephony circuits o
harmonize with the terresirial digical
nevworks planned within Europe in the
|G, This is based on 120M bidfs time
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operation over B0MHz  bandwidih
transponders, in conjunction with digi-
tal speech interpolation (d.s.i) which
effectively doubles the capacity from
1600 1o 3200 channels per transpon-
der.

EBU will distribute Eurovision
prﬂgmmmcs over a rl'!l']".-'!:'l'ﬂg{‘: arca
which 15 extended 1o include EBU
members in the Mediterranean basin
and North Africa. This will utilize two
transponders on opposite polarizations
using fm transmission for the video
carrier, with a high-quality sound
channel in digital form in the line syn-
chronizing  pulses. The luminance
signal-to-noise ratio should be at least
55dB for 99% of the ume.

Satellite configuration
The ECS satellite is to be launched by
the European ARIANE launcher in
mid 1982, but the satellite has also
been made compatible with  other
launch vehicles ineluding the Space
Shuttle, which gives greater flexibility
for future applications of the design.
The three-axis stabilized satellite has
twelve BOMHz wide transponders,
each capable of accommodating a
200 bitfs t.d.m.a system or twao tele-
vision carriers. The satellite solar array
panels have been configured to gener-
ate sufficient power for nine of the
transponders, with  the remaining
three switchable to provide redun-
dancy for the life of the satellite.

The ECS frequency plan is as shown
in figure 1, using the lull 500MHz allo-
cated to up links between 14GHz and
14-5GHz, and two 250MHz bands for
the down link from 10-93GHz w
11-20GHz apnd from |1-45GHz 1o
11:7GHz, There will also be an

comprising two [2f/14GHz wranspon-
ders (or repeater chains) with the
down path centred on 12-530GHz on
the second and subsequent satellite
launches, for business systems,

Asimilar frequency plan, apart from
the specialized services transponder
and with single polarization, has been
adopted by Intelsat in the Intelsar V
series of satellites.

It should be noted that the next gen-
eration of satellites in the latter half of
the 80s will explont the wider [GHz
frequency band from 10°7GHz 1o
11:7GHz following the agreement at
the World Administrative Radio Con-
ference (WARC-79) in Geneva in 1979
o revise the Radio Regulations of the
International Telecommunications
Union.

The satellite has a combination of
regional coverage, or Eurobeam, and
spot beam antennas, The Eurobeam
antennas will be used for reception of
all up-path carrers at the satellite, and
for down-path transmission of televi-
sion and special service carriers. In
order to provide sufficient flux density
at the ground for the high-capacity
t.od.moa carriers, it i NECESSATY D CON-
fine down-path transmissions o 5-7°
heamwidth spot beams. EUTELSAT
requirements are met with three spot
beams, known as Spot East, Spot West
and Spot Atlantic, with small overlap-
ping arcas between them as shown in
figure 2.

The  satellite  has switching
arrangements between its transpon-
ders and the Spot beam antennas to
provide a measure of flexibility and
redundancy facilities.

Olperating -a  transmission  lime=
sharing t.d.m.a system via three spot
beams introduces a signal distribution

division multiple access (t.d.m.a)  “add-on’ specialized-services payload  problem, This is overcome by ‘fre-
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Fig. 1. ECS frequency plan
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Fig, 2. ECS coverape area

Receive chain

The antenna size and state of technol-
ogy establishes a nominal earth station
gain-to-noise temperature (G/T) of

uncooled parametric amplifiers, and a
maximum transmitter power of 2kW
which is the limit of power available
with air-cooled tubes at 14GHz,

quency hopping’, whereby successive
bursts fram a station are transmitted
on different frequencies (say f1,.f2 and
) within the t.d.m.a frame time of

2ms (figure 3). These carriers f1, 2
and £3 are translated in the satellite for
retransmission  via  transponders
associated with spot beam antennas

covering  the required  destinations, Fi
More than one transponder on cach Fz bt
polarization may be connected to a £ 3 T
single spot beam according to the TATELTE |h . i
traffic pattern, The pattern of operat- 2\5 TRANSPONDERS |\, ™ 7) SPOT BEAM A
r ' o] % FOME STATIONS |

ing Ld.m.a over spot heams is the basis
of the next generation of satellite sys-
tems now being planned. It is of inter-
esl 1o mote that high-speed switching
technology is now approaching the
high degree of reliability that permits
its use for switching traffic streams
within the t.d.m.a time frame on board
the satellite as an alternative to fre-
quency  hopping.  Satellite-switched
td.m.a (5.5/t.d.m.a) is planned for the
next generation European and Intelsat
satellites in 1987/90 period.

ECS earth station
arrangement

The satellite system has been opti-
mized for td.m.a transmission be-
tween large stations with antennas
frorm  17-5m  to |9m  diameter,

EARTH STATION TRANSMITTING
SUCCESSIVE BURSTS ON
FREQILMEMCIES F1, F2, F3

Fig. 3. Frequency hopping
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39dB/K and a maximum ecstimated
isotropic  radiated  power (e.ir.pl
capability of about 89dBW.,

Receiving system G is related 1o
the carrier-to-noise (c/n) needed 1o
meet the CCIR digital transmission
performance of a bit error rate of 1 part
in 10F for 940% of the time, However,
since the effects of weather on propaga-
tion at | IGHz is greater than at 4GHe,
a new procedure taking into account
the probable increase in attenuation at
cach station according to local chmatic
conditions 15 involved.

The G/T for ECS and Intelsat sta-
tions is therefore specificd in terms of a
basic value required for system opera-
tion under clear sky conditions, with
an adjustment for the predicied “excess
attenuation” {i.e the amount by which
the clear sky value 15 excecded) plus
the related increase in earth station
system noise at the operational eleva-
tion angle for the appropriate percen-
tage of time, The basic value of GFT for
ECS is specificd as 39dB/K (or 90% of
the time.

For a typical sitc in the United
Kingdom the ‘excess attenuation” for
[ of the time would be 0-6dB, and
the related increase in earth station
noise by 38K from 250°K to 288°K
constitutes a  further 0-6dB." The
required GFL for which the station has
o be engineered in this case would be
S0dB/E—(0-6+0-6)dR, i.c 40 - 2dB/K.

A typical 1%m antenna is shown in
figure 4. This was installed for Bratish
Telecom at Goonhilly in 1979 for OTS
trials and 15 currently being converted
into an operational Intelsar Tyvpe ©
SLalion.

For ECS working, a similar antenna
to be erected will be fitted with
750MHz bandwidth 150°K unconoled
parametric amplifiers configured in a
‘1 for 2" redundancy arrangement as
shown in the block schematic, figure 6.
Ihese parametric amplifiers have an

mstantancous bandwidith of 750MHz
to cover the receiver band  from

[0-9500GHz o 1 - 700GHz, A separate
receiver is connected 1o each polariza-
tion and the arrangement of down-
the
traffic pattern of the station. The typi-

comverters  varies  according o

cal schematic shows two main-path
receive chains, ‘onc for one’ redun-
dant, on rach polarization, plus non-
1_E|_|!,r|i|;'“[1_'|_1 |¢'4,'|_'ik|'|'.-1 Ol Cald h Fll lariza-
tion for television reception,
T.D.MA oCoupy  an
B0MH= The

converters have a first L0 stage at

CArT i“.'l"i

transponder. down-

T Mumber |

Fig. 4. 19m anterna af Goonkally

1:2GHz with a bandwidth of 80MHz
and output interface at 40MHz 10 a
and the  [20Mbit/s
phase shift key (p.s.k] demodulators,

The HOMHz i@ signal is passed o
the ps.k  demodulator
frequency-hopping switch. In a simple
lhi:\ '-\'I:Ill]d
hetween polarization (or receive [re-
quencies) under control of the td.m.a
common cquipment according o the
t.d.m.a hopping plan. The hopping-
redun-

cross-site  cable

vig an L[

Iwo=carrier case switih

switch matrix  also controls
dancy awitching at two levels, Iir:il:l}' as
redundant  ground control

equipment {(g.c.c) paths and secondly

between

as between redundant p.h.k. demod-
ulators. I'he
switches are very quick acting o per-

fr COuEncy- hopping

mil switching between bursts, with a
minimum interburst separation time of
16 symbols at a tranamission rate of
60 4l6Mbaud (1.0 260ns). The two-
receive-carrier situation is depicted as
a ‘typical’ case. In practice the receive
configuration depends upon the loca-

tion of the station and the tralfic dis-
tribution pattern (lor instance the Brit-
ish Telecom ECS station at Madley is
planned for three receive carriers)

The transmit sub-system is configured
G0=730W  14GH=
ling-wave tube (Lw.t) ;lm]}l:iliﬂn [iae
tolomia carriers and 2kW 14GHz klvs-
tron amplifiers for television video car-
rieTs.

In the typical station depicted
schematically in figure 6, provision is
made for three td.m.a carviers (each
with duplicated gee operating on
three carrier frequencies). Clutpuls of
the up-converters are fed to working

arournd travel-

and standby tw.t amplifiers on each
The wwa
cover an instantancous bandwidth ol
S00MHz ( 14-0GHz w 14-3GHz) and
are thus capahle of amplifyving carriers

polarization. amplificrs

on any transponder frequency. The
amplifiers are shown in a ‘I for 2
redundancy arrangement, As in the



case of the receive chain, there is a
140MHz equalized path cross-site
cable bétween the p.sk modulators
and wp-converters routed wvia il
frequency-hopping control  switches,
The hopping switches control routeing
of the 140MHz output from 120 Mbit/s
pak modulators to  up-converters
tuned to the :Lppmprju:u channel fre-
quency and connected to the correct
polarization as required by the t.d.ma
traffic burst pattern; these switches
also control selection between working
and redundamt p.s.k modulators and
the chains of up-converters.

Television carmiers have a TOMHz
cross-site cable and are amplificd by
non=redundant 2kW air-cooled klys-
tron amplifiers, one for cach polariza-
tion. The klystron outputs are cons
nected by 7-5dB couplers into  the
transmit waveguide runs to combine
the television and t.d.m.a carriers into
the antenna feedhorn.

The typical station arrangement has
been shown with only three t.d.m.a
1-rlrphru:|!.' carriers for sim plicity but in
the case of the British Telecoms UK
station provisioning is planned for
four-carrier operation at the outsct,
with capability of expansion to eight
carmiers. he equipment layout of the
Goonhilly QTS station in figure 5 is
representative of a small station instal-
lation,

T.D.M.A baseband
interfaces

In a station cquipped with Marconi
120Mbitfs 4 psk modems, the
mterface to Ld.m.a

Trase band the

S

common  cquipment s over  {wo

60-416Mbaud paths, and the ps.k

modem interface 1o the earth station r.f

equipment is at |40MHz,

The schematic diagram shows an
interface  between  the  redundant
Ld.m.a common equipment and the
digital speech interpolationfterrestrial
interface modules (dsiftim). The
details of this interface vary between
suppliers according to the extent of fea-
twres concentrated in the common
cquipment or built into the d_s.ift.i.m,

In essence cach d.siftim accepts
up 1o ten 30-channel A-law-encoded
pulse code modulation (p.c.om) groups
at 2-048Mbivs cach. It should be
noted that the maximum channel util-
ization capability of d.s.iis 240 circuits
(eight primary multiplex inputs}, but
designs will normally permit termina-
tion of up to ten primary multiplex
inimls (300 channels) to cater for a
proportion of non-allocated channels
within same of the connected groups,

The d.s.i increases the capacity of

the td.m.a transmission system by
interleaving of “speech spurts” from dif-
ferent terrestrial channels on the same
satellite channel. That is, terrestral
channels are connected through the
satellite only whilst active speech is
detected on them, and are discon-
nected from the satellite path during
perieds with no active speech. The d.s.
gain can be as high as 2:1 so that 240
terrestrial cirewits would cccupy the
cquivalent of V20 sagellite circuits, The
system gets quite complex as there has
to be a *mapping pattern’ of control
signals between all connected termi-
nals, and the design has 1o minimize

Fig. 5. OTS Station Layout showing transmiilers
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‘clipping” duc to switching on and ofl
when speech is detected. Similarly the
integrity of overall end-to-end signal-
ling channels has to be preserved on
channels whilst subjected 10 interpola-
tion. For the EUTELSAT svstem it
has been agreed that CCITT Type R2
signalling will be used on all circuits
and special signalling memory provis
sions are incorporated (R2 signalling
employs a forward/backward calling
or supervisory signal transmitted over
Slot 16 on a 30-channel p.com system
group, with  high-speed
frequency in-band “called number” or
decadic dialling information).

Provision has to be made [or trans-
mission of data over ‘non-interpolated”
channels which are not subject 1o
interruption according to the presence
of speech. For these channels the digi-
tal pon-interpolated {(d.n.i)fiiom s
used,

The d.s.i system operates with a 2ms
frame synchronized o the td.m.a

multi-

frame, and one t.d.m.a terminal may
comprise one of more d.5. terminals,
connected with appropniate redun-
dancy (the most secure arrangement is
of course *| for |I” redundancy of d.5.1).
One d.sa sub-burst per t.d.m.a frame
is generated by each d.si module,
Individual modules may he arranged
either for multi-destination or single-
destimation  operation.  Terresirial
channels are preassigned to their des-
tinations.

Business systems
In December 19800 the Interim
EUTELSAT Council made a com-
promisc policy decision on establishing
satellite business services in Europe by
means of:
a) Provision of an add-on specialized-
services payload on ECS  satcllites
comprising two 12/14GHz repeater
chains  (or transponders) covering
Europe, including the capitals of Tur-
key, Finland and Portugal. These
transponders will be used o provide
data services by frequency division
multiple access (Edm.a). The system is
becoming known as the European
Specialized Services System (ESS);
b) Agreement with French PTT 1o use
part of the French National Telecom |
satellite for t.d.m.a services in Europe.
Details of the operational arrange-
ments of services to he offered had no
been resolved by EUTELSAT as of
mid-1981, and the way ahead was snll
not elear, The ollowing comments on
the two approaches summarize the
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position as seen by the author, and
represent a personal opinion only.

The ECS specialized services trans-
ponder will give full European cover-
age, including the Eapimf& of Sweden,
Finland and Turkey within the 3dB
satellite conrour. Both satellites have
20W Lw.t amplifiers, but Telecom |
with a high-density spot beam will give
up to 7dB higher flux density at the
bream centre as compared with the
ECS regional-coverage antenna. This
also means that 12dB contour condi-
tions, where the beam edge falls away
rapidly, will be encountered with Tele-
com 1 in areas like Sweden, Southern
ltalv and Northern Spain. Larger
steerable earth station 6+8m antennas
will be required in fringe areas. In the
main ECS coverage area antennas up
to 4 5m may be required and the more
convenient 3m antennas, as used in the
pionecring Marconi SPINE, STELLA
and UNIVERSE stations using the
015 satellite, will be feasible only for
beam centre stations in the Telecom |
sysiem,

Telecom | has a 23Mbitfs t.d.m.a
system with  automatic demand
assignment. [ uses complex signalling
protocols and is operated under the
control ol a master station. A modified
semi-automatic demand  assignment
ACCESS arrangrmr.nt Wlii] hﬂ.\"‘l‘. Lo I:H:
evalved o enable stations equipped to
recognized European data interface
standards (such as V35 and X21) to be
cannected to the Telecom | System.

RESUME

O retrace évolution du Systéme Européan de
Communications par Satellive (ECS) & paror des
Ctudes de Faisabalicd de T9T0 jusgu’an diévelop-
pemment on au lancement do Saccllice d'essais
wilpitaus (CXTS) elfeciuds par 'dgence spatiale
rurapienne (ESA) en 1978 peair  metine &
I'Eprewee le nouvess satellite ot la technologie de
eramemission  radio otilisee sur PECS Cette |
operation fut suivie en 1979 par b mise sur picd
d*Interim EUTELSAT, organisme chargé de
Fexploitation du systime ECS,

L satellive, quiest exploaee & 11/ 14HGHz, esten
mwsure de couvrin wutes les capitales en Europe
par Uintermediaire de trois antennes a [aisceaa
pomwctuel complitées par une antenne & couvers
tures regionale “Lurchemm” gui ftémd cene poride
peour cowvrin toute PEarope ainai que le Bassin
mcditerianden,

Les  woies  @léphomigques sone
||1.||||l|"ri|:||.1|':|r|<'nl grace & Ia tm'hni:|u1~ diactes

(LRI BT FPIC

mulepde par ripa riitinn dans l= temps LA MET)
aver conceniration numéncguae de la parole
{ENP} dans le but d'optimiser la capacité du
satellite, L cransmission de élévision se faie par
vl FM analogigue via Fantenne Eurobean en
s ol

T IP‘;'I.'I'IIH'N.

direction capitiles  nogd-alrcaines
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Initially the ESS system will operate
through the reserve ECS satellite, The
policy of fd.m.a aperation opens up
the possibility of introducing a low-
coat B4kbitfs single channel per carricr
{s.c.p.c) service similar to some recent
US domestic systems and also the pos-
sibility of operating several small
capacity (2Mbit/s) td.m.a systems in
the same transponder for specialized
applications,

It is diflicult to see how any com-
mercial businmess satellite svstems can
be established in Europe in the short
term using BECS or Telecom 1 satel-
lites, unless some information service
company devises a *value-added’ ser-
vice facility based on channel leasing
from EUTELSAT through individual
PTT administrations.

Conclusion

Collective planning by the CEPT and
the establishment of EUTELSAT,
supported by the satellite develop-
ments by ESA which culminated in the
lawnch of TS provide a firm founda-
tion for the introduction of the Euro-
pean Communication Satellite system
it 1983,

The prospects are that after the sys-
tem has settled down, demand will
increase and satellite capacity become
saturated well before the planned
SCVEN Year end of life of the satellite.
Administrations will find a new degree
of flexability  in establishing  intra-

European circuits which can avoid the
long lead time now required to co-
ordinate and implement long-distance
circult  provision affecting  several
administrations,

Satellitc  business systems  which
were not even considered by the CEPT
in the early stages of planning for ECS
have become a reality. The introdue-
tion of business systems at the incep-
tion of ECS will provide administra-
tions with a timely capability of meet-
ing an explosive demand for high-
speed data and information transfer
services that is now foreseen in the
mid-B0s, and additional satellite
capacity may well be required before
the second generation ECS satellite is
launched.

Marconi Communication Systems
Limited is well placed for the provision
of ECS stations by virtue of develop-
ments undertaken for the 0TS station
at  Goonhilly covering  the 19m
antenna, [|4GHz 2kW  amplifiers,
11/14GHz up- and down- converters
and [20Mbit/s p.s.k modems (figure
6}.

The author acknowledges permis-
sinn o publish this article, and stresses
that opinions expressed are personal
and do not necessarily represent com-
pany or national policies,
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RESUMEN
La evoluciin del Sistema de Satelites de Coin-

unicaciones Earopes (ECS) se descubre desde la |

cpoca de bos estudios de viabilidad en [9700 al
desarcollo ¥y laszamicnto de  los Satélites
Chrhitales e Pruchas verificados por la Agencia
Espacial Europea en 1978, para demostrar |a
nueva tecndalogin de saélites v radiotrensmiswin
ecmpleada actualmente enel 1 5 A esio le siguid
el establecimionto del "Enterim EUTELSAT en
1579 coane b coganizacidn para operar el EOS.
El satéhite, que opera a 11714GHz, abarca
indas las rupitah'x CUrGpCas oo wirtud de tres
‘antenas de haz de PRt Iuminoss aumentadas
mediante una antena de cobertura regional
‘Eurobeam’ gue exticnde el alcance para cubrir
el Furepa v la cocnca del Mediterrineo.
Los canales de wlefonla se transmiten
digitalmente haciendo weo de accese maltigle de
divisién de tiempo (tdma) con interpolacion
digital devoz (d.s.i) para eptimizar ls capacadad
del sarélive, La transmision de ielevision se hice
pior FM de ripo analdgice sohre Ia antena
Furobesam a s capitales del Aflrica seplent-
nonal, e mismo que a las rapilﬁJh- LU as,
S discuten las implicaciones sistemdticas del
funcionamicnta del tdma y se explica la
politica  de  EUTELSAT pamm Servicios

TUSAMMENFASSUNG

Dhie: Entwicklung des euripiischen
Fernmeldesatelliten-Svsrems (ECS) basiern aof
den PO ausgelihren Durehfihrbarkeitsenter-
suchungen und geht tber dic Envwicklung wnd
den Abschuss im  Jahre 1978 des
Planetenbahn-Testsatelliten (0TS) durch die
Europrean Space Agency {Eurepiischer Raum-
[ahridienst) zor Erprobung der flir ECS ver-
wendeten  neusene Satellit- und  Badiodiber-
|Tagungj11:ri'|n|h. Divranl folgee im Jahee 1979 die
Griindung von “Interim EUTELSAT' als Be-
trichsorganieation for BEOS.

Der Sarellic deckt alle curopidischen Haupi-
stiidte mitseiner Arbeisfrequenz von | 1=-14GH:
wher deer Punkistrahl-Antennen  sowie einer
rr—g’ilma!l'n ‘Furvheam™-Bereichsantenne, durch
die ganz Eurnpa sowie der Mitclmehrbereich
gedeckt wird.

Telefonkanile werden digital mittels Mehr-
Tachzugrill durch Zeitteilung (time division mul-
tipie access — Ldom.a) it digitaler Sprachinter-
polierung {ehed} dibertragen, um dic Saelliven-
leistung zu optimieren. TV wird durch Analog-
FM iber die “Ewrcbeam -Antenne 20 aordal-
rikanischen sowic enropiischen Haupestadien
uberiragen.

e sich aws edomoa-Betrich fir das Sysiem



