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COMMUNICATIONS AND POSITIONING BY 
SATELLITE IN THE INTERNATIONAL ROAD 

TRANSPORT SYSTEM 

SUMMARY 

This article describes the basic technology of satellite .I)'S­
tems related to the geostationary satellites particular(v with re­
gard to the .\)'Stem of satellites in the European network of 
EUTELSAT (European Telecommunications Satellite Or­
ganization) covering Europe, North Africa and part of the Mid­
dle East. 

This enables positioning of vehicles in the international 
road transport system in the territory which has been covered by 
the satellite signal. 

The EUTELTRACS system within the EUTELSAT or­
ganization enables not only positioning with preciseness of 
about 300 m, but also two-way communications between vehi­
cles and company headquarters, which is an advantage com­
pared to the other positioning systems. 

EUTELTRACS service belongs to the land mobile satellite 
services with secondary status (it must not impose any interfer­
ence to other radio-communication services and cannot claim 
protection from other services). 

The use of frequency bands is for the up-links 14.0-14.25 
GHz, and for the down-links 10.25-11.20 GHz, 11.45-11.70 
GHz and 12.50-12.75 GHz. 

The EUTELTRACS system provides services by means of 
OmniTRACS terminals and CEPT (European Conference of 
Postal and Telecommunications Administrations) administra­
tions issue type approvals, designating the terminal marking 
and make decisions regarding free circulation of terminals in 
conformity with their national regulations. 

The OmniTRACS terminal.l)'stem has been specially pre­
sented as well as the fixed part of EUTELTRACS .\)'Stem with 
the satellite segment. 

Every transport company has been considered as a sub­
scriber to an authorised EUTELTRACS service provider. 

The service for tracing trucks in the international traffic 
throughout Europe and Middle East can be fully expressed by 
including the stronger transport companies (more than 10 
trucks) which can establish the transport more rationally 
through EUTELTRACS service. 

The implementation of the EUTELTRACS service has 
been imposed on the Croatian companies, whose international 
transport could be well developed. 

Croatia has been a member of the EUTELSAT organisa­
tion since December 1992, and this has provided the basic 
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conditions for organising this service. The service provider can 
be the acting telecommunications operator, in this case the 
Croatian Post and Telecommunications (HPT), or any other 
company in co-operation with HPT (leasing the telecommuni­
cations lines, tariffs, maintenance etc.). 

The article presents the possibility of implementing the 
EUTELTRACS service in Croatia with the responsibility of the 
service provider to establish connections between any dispatch 
centre in Croatia by means of Croatian telecommunications 
network, and through international network to the HUB sta­
tion and the corresponding geostationary satellites, including 
the accounting matters. 

It also presents the usage of the computerised road maps for 
accurate vehicle position-plotting and free circulation for Om­
niTRACS terminals. 

1. INTRODUCTION 

The EUTELTRACS service is based on the geo­
stationary orbit satellite system. Geostationary orbit 
(GSO) is a circular orbit above the equator at an alti­
tude of 36,000 kilometers (to be more precise at 
35,800 km) and each satellite in the GSO will orbit the 
Earth in approximately one day (23 hours, 56 min­
utes). Therefore, satellites in the GSO are synchro­
nous with the Earth rotation and appear when ob­
served from the Earth to be at a fixed point in the sky 
(i.e. geostationary). 

The fact that a geostationary satellite is always visi­
ble from any point within its potential service area 
(about 40% of the Earth surface) has been especially 
significant because it means that fixed ground anten­
nas do not have to be continuously re-oriented to track 
the satellite. 

The 40% coverage of the Earth surface from one 
geostationary satellite may be well applied within the 
European territory. 

EUTELSAT (European Telecommunications 
Satellite Organization) as the largest satellite opera­
tor in Europe provides support to the communications 
via satellite in the European area. 
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EUTELSA T was created in 1977 by an agreement 
between the postal services of 17 countries and now 
operates under an intergovernmental Convention of 
1985 to which all the European states can accede. The 
organisation has its headquarters in Paris (France) 
and there are more than 30 member countries. Croa­
tia joined EUTELSA Tin December 1992. 

EUTELSAT provides satellite services for all 
forms of communication, including telephone calls, 
telex, fax, data messages, and the distribution of televi­
sion and radio programmes. 

In 1990, EUTELSA T diversified into mobile com­
munications with a large scale of two-way message ex­
change and position-reporting service for vehicles in 
Europe. This service, now commercially available un­
der the name EUTEL TRACS enables users to man­
age their mobile resources efficiently and economi­
cally anywhere in Europe as well as in North Africa 
and parts of the Middle East. 

2. PRINCIPLES OF EUTELTRACS 
SYSTEM OPERATION 

Questions that have to be answered by the fleet 
managers and dispatchers in road transport, such as: 
- how quickly a transporter responds to a client's new 

order, 
- how accurately the arrivals and deliveries are sched­

uled, and 
- with what precision can the future availability of the 

fleet be predicted for the new clients; 
have long been the key issues in planning procedures 
in order to establish better customer service, increase 
revenues, reduce operating costs, and improve job sat­
isfaction for drivers and dispatchers. 

With the introduction of radio-telephones and cel­
lular telephones many companies have been able to 
speed up the exchange of information between drivers 
and their dispatchers. Other data technology advance­
ments such as the fax and the pager have improved 
communications with drivers. However, these com­
munications may be costly to use, demand develop­
ment of a terrestrial infrastructure and limit the use to 
a specific region or country. The use of mobile tele­
phones by drivers may be easier and more convenient, 
but the dispatcher must still have a free line in order to 
talk to him, and needs to find more free time to better 
plan the fleet operations. 

Another means of mobile communications is avail­
able today via satellite. Satellite-based communica­
tions service under the name of EUTEL TRACS via 
EUTELSAT satellite system allows the users to main­
tain a flexible two-way contact across borders and in 
isolated areas and to benefit from the security of pri­
vate communications network. 
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EUTEL TRACS, as satellite-based system, whose 
commercial service opened to customers in January 
1991, is distinguished from other mobile communica­
tions by its capacity to offer fully integrated messaging 
and position-reporting service throughout the entire 
satellite coverage zone which includes all of Europe, 
North Africa and parts of the Middle East. 

The EUTELTRACS network is provided by 
EUTELSAT and is backed by the mobile communica­
tions expertise of ALCATEL-QUALCOMM, a com­
pany specially formed to develop the new service in 
Europe. ALCATEL-QUALCOMM has supplied the 
equipment to run the network and also provides the 
terminals. 

The dispatcher in the EUTELTRACS system will 
actually be able to manage a greater number of trucks, 
while decreasing the operating inefficiency, such as 
out-of-route or empty kilometres, and late deliveries. 
The EUTELTRACS service offers real-time commu­
nications without time-consuming phone calls. This 
gives flexibility to the driver, dispatcher and custom­
ers, and the driver or dispatcher can send the message 
and then get back to other work whilst waiting for the 
reply. 

By means of fleet-wide or group messages, drivers 
can be included into the information loop and, conse­
quently feel more involved in the company. Also, by 
inter-company news bulletins or equipment recalls, 
and customer complaints or queries, EUTELTRACS 
system can put the office into each truck and eliminate 
the problems which may arise due to untimely, late or 
missing communications between the driver and the 
company. 

3. BASIC STRUCTURE OF 
EUTELTRACS SYSTEM AND 
MEANS OF OPERATION 

EUTELTRACS is the Land Mobile Satellite Com­
munications System whose activity is set up for re­
gional, national (for large countries only) and interna­
tional transport routes. 

Two EUTELSA T satellites are used for 
EUTELTRACS. They are controlled and monitored 
from EUTELSA T headquarters in Paris. 

The system nerve centre for on-ground operations 
is the EUTEL TRACS HUB station, which is com­
posed of two satellite Earth stations located at Ram­
bouillet (France). The larger Earth station is used for 
the mess aging system and the smaller one for position­
ing (Figure 1 ). 

The complete basic structure of the system is pre­
sented in Figure 2. 

Any message sent from the dispatch centre (Sub­
scriber terminal) passes through the Service Provider 
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Figure 1 -Satellite Earth Stations in Rambouillet (France) 

Network Management Centre (SNMC) to the HUB. 
The message is then transmitted via the messaging sat­
ellite to the target vehicle or vehicles. Messages trans­
mitted from the vehicles travel the same route in the 
opposite direction. 
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The position-reporting signals pass simultaneously 
via the ranging satellite. 

As indicated in Figure 2, the Mobile Communica­
tions Terminals (MCT) fitted in the vehicles consist 
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Figure 2 - Basic Structure of the EULTRACS System 
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- a Display Unit installed in the cab and comprising a 
compact, 69-key keyboard and adjustable 4-line x 40 
character display unit; 

- a Communication Unit, stored below the seat and 
measuring only 32 cm x 23 cm x 11 cm; 

- an Outdoor Unit installed on the cab roof and com­
prising the tracking antenna, power amplifier, di­
plexor and converters. 
The subscriber terminals are connected to the sys­

tem by a terrestrial line (usually the PSTN- Public 
Switched Telecommunications Network or a leased 
line) to a Network Management Computer (NMC) 
(Figure 3). 

When a message is sent by a subscriber to a mobile 
or a group of mobiles, this NMC has the function of 
processing the incoming transactions. Messages are 
then sent to the mobiles by a HUB station via a Ku -
Band satellite transponder. This is referred to as the 
forward link (HUB stations to land mobiles). 

The return links (messages transmitted by the mo­
biles to the HUB) use an orthogonally polarised trans­
ponder on the same satellite and are received by the 
HUB station. The return link messages, once proc­
essed by the NMC, are made available to the subscrib­
ers through terrestrial connections. 

The Mobile Position Reporting (MPR) system is 
based on a separate LORAN-C receiver (a unit of the 
terrestrial LORAN-C positioning network) in the mo-

bile. It logs the position information and transfers it to 
the OmniTRACS Mobile Communications Terminal 
(MCT) which can send this position information back 
to the HUB via the message service return link. 

3.1. Subscribers' Terminal 

This terminal consists of a standard Personal Com­
puter (PC) and the software which provides all the 
necessary functions for the message and position­
reporting services. Software controls the different 
means by which the subscriber can create messages 
(up to 2000 characters per message transmitted in ei­
ther direction), define groups of mobiles, identify the 
mobiles (or group of mobiles) to which the message 
should be sent, create predefined messages, query 
about mobile positions, read messages transmitted by 
mobiles and positioning reports with accuracy to 
within 300 metres for any point in Europe. 

The detailed road maps with precise bearings on 
vehicle locations are available to the fleet dispatcher's 
PC (Figure 4). Vehicle databases store details of vehi­
cle position histories for later trip monitoring and cost 
analysis. There is on-screen vehicle overview for the 
fleet controller, with detailed positions of all the fleet 
vehicles in relation to any chosen point on the map, 
and showing vehicle load status ("empty" or "with 
cargo") etc. 

MOBILE 

RETURN 
LINK 

PROCESSOR 

FORWARD PRIMARY FUNCTIONS OF FLP AND RLP: 
LINK Signal processing, 

PROCESSOR Modulation, Demodulation HUB- STATION 

NETWORK MANAGEMENT PRIMARY FUNCTIONS OF NMC: 
COMPUTER Message handling, 

(NMG) Traffic control, Billing, Archiving 

L...:::..-=======.___j 

Figure 3 - Connection of Terminals to a Network Management Computer 

298 Promet- Traffic- Traffico, Vol. 10, 1998, No. 5-6, 295-301 



D. Marin: Communications and Positioning by Satellite in the International Road Transport System 

Figure 4 - Computerized Road Map 

3.2. Link to the Network Management Com­
puter 

This link is usually made in a conventional manner 
by using PSTN or Service Provider Network Manage­
ment Centre. 

After a message or a position request has been ini­
tiated at a subscriber terminal, a link through the 
PSTN is established by means of dial-up modems be­
tween the subscriber' s terminal and the HUB station 
NMC. 

Subscribers with a high volume of traffic would, in 
general, have a fixed leased connection from their dis­
patch centre to the HUB. The subscribers can there­
fore have access, in real time, to the received mes­
sages, as the line between their terminal and the HUB 
is always active. 

3.3 Network Management Computer (NMC) 

NMC is connected to two processors, one takes 
care of the forward link transmissions and is called 
Forward Link Processor (FLP), and the second proc­
essor takes care of the return link transmissions and is 
known as the Return Link Processor (RLP). These 
processors have essentially the functions of channel 
encoding and decoding respectively (interleaving and 
de-interleaving, forward error correction encoding 
and decoding), and modulation (FLP) and demodula­
tion (RLP). 
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Data messages enter the system from the sub­
scriber' s terminal. After the subscriber' s identity 
has been verified, messages are accepted, verified, 
formatted and stored in queues for transmission. 
The NMC then provides the message in packet 
form to the FLP for transmission over the satellite 
link. 

Acknowledgements from Mobile Communication 
Terminal (MCT) are received in NMC via the Return 
Link Processor (RLP). 

4. EUTELTRACS OPERATING RULES 

EUTEL TRACS service operates as a system using 
satellites. In this case two EUTELSAT satellites are 
used and a national permission for this kind of service 
is necessary. 

EUTEL TRACS service is offered by ALCA TEL 
QUALCOMM company in France. The company was 
created in 1990 by joint venture agreement between 
QUALCOMM company in San Diego (USA) and 
ALCA TEL, France. 

After the national permission for the use of satel­
lites has been issued, the interested service provider in 
the country has to sign a Confidentiality Agreement 
before ALCA TEL QUALCOMM releases all techni­
cal and commercial information. 

Any user of the service is a subscriber to an author­
ised EUTEL TRACS service provider. 
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In the frequency usage plan, EUTEL TRACS serv­
ice operates in the frequency band between 14.0 and 
14.25 GHz (up-links) and in the frequency band 
10.95-11.20 GHz, 11.45-11.70 GHz and 12.50-12.75 
GHz (down-links). 

It should operate as a secondary service on a non­
protected and non-interference basis. Consequently, 
the service must not impose any constraints on the ex­
isting services or on the future development of the pri­
mary services in the aforementioned frequency bands. 
CEPT administrations performing the EUTEL­
TRACS service should have an agreement with 
EUTELSA T requesting the necessary measurement 
for the elimination of harmful interference, should 
this occur. 

Individual licences for OmniTRACS terminals are 
not required in the majority of CEPT countries, be­
cause it is impractical for truck operators to obtain in­
dividual licences for their OmniTRACS terminals 
every time they need to enter any country for just a 
short while, typically for a few hours to a few days at a 
time. 

Therefore, a CEPT Circulation Card has been es­
tablished as a declaration which has to be signed by 
the responsible CEPT administrations to allow Free 
Circulation of OmniTRACS terminals. 

Each terminal should be tested and should carry 
EUTELSAT type testing certificate and should be 
designated by the EUTELSAT logo. 

For good operation of the EUTELTRACS service 
which should be fully effective, the CEPT Recommen­
dation concerning EUTELTRACS regulation mat­
ters has to be implemented in as many countries as 
possible, both CEPT and non-CEPT countries. 

5. CONDITIONS FOR POSSIBLE IM­
PLEMENTATION OF EUTELTRACS 
SERVICE IN CROATIA 

Better customer service, increased revenue, re­
duced operating costs etc. should be taken into ac­
count in the Croatian international road transport 
companies as well. 

The quality of service they can offer to the inte­
grated European market will be of great importance 
in the future, because they are faced more and more 
by the competitive market at the Pan-European level. 

For those companies it will be increasingly impor­
tant to have an integrated t1eet management system 
like EUTEL TRACS, especially for those, who are the 
owners of larger t1eet transports, which might be more 
than 10 trucks for international transport (major 
European countries apply this criterion). 

After having analysed the data of transport li­
cences in Croatia for the international road carriers is-
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sued by the Ministry of Maritime Affairs, Transport 
and Communications (available data from May 1998), 
for 3650 licensed companies, it was found that 80 road 
transport companies have a t1eet of more than 10 
trucks. It is a number of approximately2.2 % (e.g. Por­
tugal has implemented EUTEL TRACS service for 4 
% of such road transport companies). 

It is to be noted that the initial condition for Croa­
tia has been fulfilled; namely Croatia has been a mem­
ber of EUTELSAT since 1992. 

The EUTEL TRACS service provider may be ei­
ther the Croatian telecommunication operator HPT 
(Croatian Post and Telecommunications) or any other 
telecommunications company having a licence issued 
by the Telecommunications Council. Namely, the 
EUTELTRACS service, being a land mobile satellite 
service may be operated by any licensed company un­
der the provisions of Croatian Telecommunications 
Law. 

The service provider should also sign the Confi­
dentiality Agreement with ALCATEL QUAL­
COMM company, and get a permission for the use of 
EUTELSAT satellites issued by the Croatian author­
ity. 

All the users of the EUTEL TRACS service should 
be subscribers of service provider who will take care of 
the telecommunication lines for data traffic between 
subscriber' s terminal and vehicles. Also, the service 
provider should take care of the accountancy matters 
regarding subscribers traffic and of the payment of 
debts for international traffic. 

6. CONCLUSION 

Among the options of the mobile communications 
available to the road transport carriers today, it is only 
the EUTEL TRACS service which offers two-way 
messaging between trucks and dispatch centres, as 
well as an automatic, integrated position-reporting 
service throughout Europe, North Africa and parts of 
the Middle East. 

The EUTEL TRACS commercial service was 
opened to customers in January 1991. 

EUTELTRACS provides a benefit to drivers, dis­
patchers and transport companies and improves work­
ing conditions and company performance. 

The companies can communicate with their driv­
ers and know the exact position of their trucks and car­
goes all over Europe. In the European competitive 
market, just-in-time delivery is of great importance for 
the international road carriers. 

So, they can let their customers know immediately 
if there are any problems or delays. Customers, whose 
carriers use satellite-based messaging and position­
reporting systems, like EUTEL TRACS, know that the 
information they receive on arrival times and ship-
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ment status is as accurate as possible. They can call in 
for position information and when they need to make 
a change, confirmation is possible in minutes as op­
posed to hours. 

The quality of service is the goal of transport com­
panies and their survival in the European market will 
depend on it very much in the future. 

The EUTELTRACS service, therefore, should be 
of great interest for the Croatian international road 
carriers as well. 

Among the 3650 licensed international road carri­
ers in Croatia, there are 80 companies, which own 
more than 10 trucks each, which is an experimental 
percentage limit in Europe for use ofEUTELTRACS 
service. For implementing the EUTELTRACS serv­
ice in Croatia, the necessary conditions have been ful­
filled. 

Satellite communications and real-time position­
reporting provide benefit to carriers and their custom­
ers, and thus will become standard for the industry. 

SAZETAK 

KOMUNIKACIJA I ODREDWANJE POLOiA.JA PU­
TEM SATELITA U SUSTAVU MEDUNARODNOGA 
CESTOVNOG PRIJEVOZA 

U referatu je opisana tehnologija salelitskih suslava, koja 
se odnosi na geostacioname salelile s posebnim osvrtom na 
sustav sate/ita u europskoj mrezi EUTELSAT-a (European 
Telecommunications Satellite Organization), koji signalima 
pokrivaju Europu, Bliski istok i sjevemu Afriku. Time je omo­
guceno odredivanje polozaja vozila u sustavu medunarodnoga 
cestovnog prijevoza na teritoriju pokrivanja satelitskim signa­
lam. 

Sustav EUTELTRACS u okvint organizacije EUTELSAT 
omogucuje ne samo odredivanje poloiaja vozila s tocnoscu od 
oko 300 m, vee i dvosmjemu komunikaciju vozila s maticnom 
tvrtkom, sto mu daje prednosl pred ostalim sustavima za 
odredivanje poloiaja. 

EUTELTRACS usluga spada u kopnenu pokretnu satelit­
sku sluibu sa sekundamim statusom (ne smije stvarati smetnje 
ostalim radiokomunikacijskim sluibama i ne moie od njih 
zahtjevati zastitu). Upotreba frekvencijskih pojaseva je za 
uzlazne veze 14,0- 14,25 Ghz i za silazne veze 10,95- 11,20 
Gin, 11,45- 11,70 Ghz i 12,50- 12,75 Ghz. EUTELTRACS 
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sustav pruia usluge putem OmniTRACS tenninala, a adminis­
tracije CEPT-a (Europska konferencija postanskih i tele­
komunikacijskih administracija) daju tipska odobrenja, 
odreduju oznake i odlucuju o slobodnom opticaju tenninala u 
skladu sa svojom regulativom. 

Posebno je prikazan sustav OmniTRACS tenninala i 
nepokretni dio EUTELTRACS SLLStava, te satelitski segmenl 
sustava. 

Svaka prijevoznicka tvrtka ima pretplatnicki status kod ov­
lcitenog davatelja usluga EUTELTRACS-a. Usluga pracenja 
teretnih vozila u medunarodnom prometu diljem Europe i 
Bliskog istoka dolazi do punog izraiaja za vece prijevoznicke 
tvrtke (10 i viSe teretnih vozila), koje putem EUTELTRACS 
usluge mogu maksimalno racionalizirati svoju prijevoznicku 
djelatnosl. 

Za hrvatske tvrtke, koje imaju razvij"en medunarodni 
prijevoz namece se pitanje ostvarenja EUTELTRACS usluge. 
Hrvatska je clanica organizacije EUTELSAT od prosinca 
1992. godine, time su stvoreni osnovni uvjeti za organiztranje 
ove usluge. Davatelj usluga moze biti postojeCi telekomunika­
cijski operator, u ovom slucaju Hrvatska pasta i telekomunika­
cije, ili dntga tvrtka u suradnji s HPT-om (iznajmljivanje tele­
komunikacijskih linija, tarifiranje, odriavanje i dr.). 

U clanku je naznacena mogucnost uvodenja 
EUTELTRACS usluge u Hrvatsku s odgovomoscu davatelja 
usluga za povezivanje bilo kojeg otpremnog centra u Hrvatskoj 
putem hrvatske telekomunikacijske mreie i medunarodne 
mreie do glavne prislupnesatelitske poslaje (HUB) i odgovara­
jucih geostacionamih satelita, ukljucujuCi pitanja obracuna. 

Takoder je pokazana mogucnost koriStenja kompjuterizi­
rane mreie cestovnih karata za precizno pracenje vozila ko­
risnicke tvrtke islobodnog opticaja za OmniTRACS tenninale. 
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