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Preface

Global Mobile Satellite Communications (GMSC) structures are specific to mobile
satellite communication discipline and technique for maritime, land, and aeronautical
applications that enable connections between Mobile Earth Stations (MES). These
include ships, land vehicles and aircraft on the one hand and ground telecommuni-
cations subscribers on the other, through the medium of space segment (satellite
constellation), Land Earth Stations (LES), and Terrestrial Telecommunications
Network (TTN) or other landline providers.

This book is very important for modern shipping, land (road and rail) and
aeronautical concerns, because GMSC are providing more effective business, trade,
and prosperity in the new millennium, in the first place for transport safety and
security matters and second, for commercial communications. The most consider-
able marketing and technical point of this book is great deficiency of suitable
manuals on the international book market, which completely describe GMSC
fundamentals, space segments, ground segments (MES and LES), and Global
Mobile Personal Satellite Communications (GMPSC).

The book discusses hot topics in GMSC techniques and technology, which will
be useful for technical staff onboard vessels, land vehicles and aircraft, on offshore
constructions, and for those possessing satellite handset phones. This includes sea,
land, and air transport sets with many other requirements for more effective trade,
which need development, design, utility, implementation, and knowledge of
Communication, Navigation and Surveillance (CNS) for safety and commercial
applications. Otherwise, GMSC solutions are very important to all modern trans-
portation companies, dispatchers, agencies, brokers, and the successful manage-
ment, commerce, carriage tracking, and logistics of their fleet.

In general, this book may become the manual for a broad range of readers with
different levels of technical education and knowledge, for professional staff
involved in GMSC and their technical managers, engineers, professors, students,
instructors, and participants in GMDSS courses, consultants and supervisors of
MES and for military officers and cadets. This book could find an important place in
libraries, universities, and institutions as well.
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Mobile satellite systems today have become very important topics for students in
many maritime, transportation and aviation universities, faculties in telecommuni-
cation and electrical engineering, for all modern transportation companies, GMSC
manufacturers, providers, operators, and their management staff. Everyone involved
in GMSC systems has to know something about these technology and transmission
systems. Thus, in writing this book the author has used the expertise, prospects,
literature, and manuals of numerous experts, specialists, institutions, and references
mentioned at the end of this handbook as well as information from the Internet.

The author has been a professional expert in maritime radiocommunications
since 1969, as a radio officer on board ocean-going cargo ships using Morse MF/HF
radiotelegraphy and MF/HF/VHF radiotelephony and later as master mariner and
Electronics/GMDSS Operator with Inmarsat Ship Earth Stations (SES). In addition,
for over 15 years he has managed the Former-IS Marine Radio Company and newly
established CNS Systems for research, service, installation, and engineering of
GMSC and Global Navigation Satellite Systems (GNSS) systems and equipment
onboard ships and integration with modern IT systems. The author has also used his
doctoral dissertation, master’s theses, technical manuscripts, papers, and practical
experience with radiocommunications, navigation, and GMSC systems.

For basic and principal technical information he has drawn heavily mostly on the
following sources:

• “Global Mobile Satellite Communications, For Maritime, Land and
Aeronautical Applications”, 1st Edition published by Springer in 2005 and
“Global Aeronautical CNS”, published by AIAA in 2013, both written by S.D.
Ilcev.

• “Mobile Satellite Communication Networks”, written by R. Sheriff and Y.F. Hu;
and “Satellite Communications Systems”, written by G. Maral and M.
Bousquet. Both books were published by Wiley in 2001 and 1994, respectively.

• “Mobile Satellite Communications—Principles & Trends”, written by
Madhavendra Richharia and published by Addison-Wesley in 2001.

• “Mobile Antenna Systems Handbook”, written by K. Fujimoto and J.R. James;
“Mobile Satellite Communications”, written by S. Ohmori, H. Wakana and S.
Kawase; and “Low Earth Orbital Satellites for Personal Communication
Networks”, written by A. Jamalipour. All three books were published by Artech
House, in 1994, 1998 and 1998, respectively.

• “Satellite Communications: Principles and Applications” and “Electronic Aids
to Navigation: Position Fixing”. Both books written by L. Tetley and D. Calcutt
were published by Edward Arnold, in 1994 and 1991, respectively.

• “An Introduction to Satellite Communications”, written by D.I. Dalgleish; and
“Satellite Communication Systems” edited by B. Evans. Both books were
published by IEE, in 1991 and 1993, respectively.

• “Never Beyond Reach”, edited by B. Gallagher and published by Inmarsat, in
1989.
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• “Cпyтникoвaя cвязь нa мope”, written by L. Novik, I. Morozov and V.
Solovev; and “Meждyнapoднaя cпyтникoвaя cиcтeмa мopcкoй
cвязи—Инмapcaт”, written by V. Zhilin. Both books were published by
Sudostroenie, Leningrad, in 1987 and 1988, respectively.

• “Telekomunikacije satelitima”, written by R. Galić, Školska Knjiga, Zagreb,
1983.

• “Radio wave Propagation Information for Predictions for Earth-to-Space Path
Communications”, edited by C. Wilson and D. Rogers, ITU, Geneva.

Readers will find that this book has been written using up-to-date systems,
techniques, and technology in satellite communications. The material has been
systematized in such a way to cover satellite development, systematization, defi-
nition of all nomenclature, synonyms of mobile satellite communications systems
and services, new kinds of launcher systems and the presentation of all types of
satellite orbit constellations and spacecrafts. The newest concepts of transmission
models and accesses including IP networking, a complete introduction to mobile
antenna systems and propagation, Inmarsat, Cospas-Sarsat, Big LEO, Little LEO,
navigation and tracking systems, including the forthcoming augmentation satellite
system for Communications, Navigation and Surveillance (CNS) mobile solutions,
stratospheric platforms as communications systems, including mobile DVB-RCS.

Furthermore, new concepts and innovations in GMSC, such as Inmarsat BGAN,
Fleet and Swift Broadband solutions, Global Xpress for maritime and aeronautical
applications, new Iridium LEO mobile applications, innovative maritime
O3B MEO solutions, and mobile DVB-RCS GEO users segment are covered. Also,
modern VSAT broadcasting applications and integration of GMSC systems with
new Personal Videophone Technology and Mobile Videophone over IP (VPoIP)
will be discussed. Finally, the historic moment is approaching when we can use
MES terminals and say: “Hallo, can you see me, over”?
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GOES Geostationary (Global) Operational Environmental

Satellite
GOMS Geostationary Operational Meteorological Satellite
GPRS General Packet Radio Service
GPS Global Positioning System
GR Guaranteed Rate
GRS Geostationary Ranging Station
GRS Ground Radio Station (Aeronautical)
GSAS Global Satellite Augmentation System
GSSII Global Sea State Information via Internet
GSM Global Service for Mobile communications or Group

Special Mobile
GSPS Global Stratospheric Platform Systems
GTE Ground Telecommunication Equipment
GTO Geostationary Transfer Orbit
GTS Global Telemaque Service
GUS Ground Uplink System
GW Gateway
GX Global Xpress
h Altitude of Satellite Above the Earth’s Surface
HAP High-Altitude Platform
HAIPE High Assurance Internet Protocol Encryptor
HDTV High-Definition TV
HEC Hybrid Error Correction (Header Error Check}
HEMT High-Electron Mobility Transistor
HEO Highly (Highinclined) Elliptical Orbit

xxxiv Acronyms



HF High Frequency from 3 to 30 MHz (Dam-band)
HGA High-Gain Antenna
HLP Horizontal Linear Polarization
Hm Hectometrer waves (MF)
HoA Home Address
HPA High-Power Amplifier
HPA/DLNA High-Power Amplifier and Diplexer–Low-Noise Amplifier
HPBW Half Power Beamwidth
HSD High Speed Data over 9600 b/s, max 56/64 Kb/s
HSO Hybrid Satellite Orbits
HTTP Hyper-Text Transfer Protocol
HVAC Heating, Ventilation and AirConditioning
Hz Hertz is basic radio frequency unit (1 Cycle/sec)
i Inclination Angle
IA Initial Approach
IAMSAR International Aeronautical and Maritime SAR Manual
IATA International Air Transport Association
IAWVG Instrumental Approach with Vertical Guidance
IBF Input Bandpass Filter
ICAO International Civil Aviation Organization
ICF Integrated Communications Facility
ICM Integral Core Module (Integrated CommBox Modem)
ICO Intermediate Circular Orbits
IDEC Integrated Development and Evaluation Center
IDP Input Data Processing
IDU InDoor Unit
IEC International Electrotechnical Commission
IESS Intelsat Earth Station Standards
IETF Internet Engineering Task Force
IF Intermediate Frequency
IFE In-Flight Entertainment
IFR Instrument Flight Rule
IFRB International Frequency Registration Board
IGA Intermediate-Gain Antenna
IGN Inmarsat Ground Network
IGP Ionospheric Grid Points
IH Inmarsat Hemisphere
IHO International Hydrographic Organization
IKE Internet Key Exchange
ILS Instrument Landing System
IM Intermodulation
IMAP Internet Message Access Protocol
IMBE Improved MultiBand Excitation
IMCO Intergovernmental Maritime Consultative Organization

(Former IMO)

Acronyms xxxv


