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Link budgets are the standard tool for designing and assessing satellite communications transmissions, considering
radio-wave propagation, satellite performance, terminal equipment, radio frequency interference RFI, and other
physical layer aspects of fixed and mobile satellite systems. The format and content of the link budget must be
understood by many engineers and managers with design and operation responsibilities. SatMaster is a highly-
recognized yet low-cost PC-based software tool offered through the web by Arrowe Technical Services of the UK.
This course reviews the principles and use of the link budget along with hands-on training in SatMaster 9, the latest
version, for one- and two-way transmission of digital television; two-way interactive services using very small
aperture terminals VSATSs; point-to-point transmission at a wide range of data rates; and interactive
communications with mobile terminals. Services at UHF, L, S, C, X, Ku, and Ka bands to fixed and mobile terminals
are considered.

¢ Detailed Link Design in Practice: Computer Workshop.
¢ Principles of Satellite Links and Applicability of SatMaster.
¢ Consideration of Interference and Workshop in Digital Link Budgets.

Standard ground rules for satellite link budgets.
Frequency band selection: UHF, L, S, C, X, Ku, and Ka.
Satellite footprints EIRP, G/T, and SFD and transponder plans; application of on-board processors.
Propagation considerations: the isotropic source, line of sight, antenna principles.

Atmospheric effects: troposphere clear air and rain and ionosphere Faraday and scintillation.

Rain effects and rainfall regions; use of the built-in DAH and Crane rain models.

Modulation systems QPSK, OQPSK, MSK, GMSK, 8PSK, 16 QAM, and 32 APSK.

Forward error correction techniques Viterbi, Reed-Solomon, BCH, Turbo, and LDPC codes.
Transmission equation and its relationship to the link budget.

Introduction to the user interface of SatMaster.

Differences between SatMaster 9, the current version, and previous versions.

File formats: antenna pointing, database, digital link budget, and digital processing/regenerative repeater
link budget.

Built-in reference data and calculators.

e Example of a digital one-way link budget DVB-S2 using equations and SatMaster.
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Day 3-4
Detailed Link Design in Practice: Computer Workshop

e Earth station block diagram and characteristics.

¢ Antenna characteristics main beam, sidelobe, X-pol considerations, mobile antennas.

* HPA characteristics, intermodulation, and sizing, uplink power control.

e Link budget workshop example using SatMaster: Single Channel Per Carrier SCPC.

e Transponder loading and optimum multi-carrier backoff; power equivalent bandwidth.

¢ Review of link budget optimization techniques using the programis built-in features.

¢ Transponder loading and optimization for minimum cost and resources, maximum throughput and
availability.

e Computing the minimum transmit power; uplink power control UPC.

e Interference sources X-pol, adjacent satellite interference, adjacent channel interference.

e Earth station power flux density limits and the use of spread spectrum for disadvantaged antennas.

Day 5
Consideration of Interference and Workshop in Digital Link Budgets

¢ C/l estimation and trade studies.

¢ Performance estimation for carrier-in-carrier Paired Carrier Multiple Access transmission.
¢ Discussion of VSAT parameters and technology options as they relate to the link budget.
e Example: digital VSAT, multi-carrier operation.

e Use of batch location files to prepare link budgets for a large table of locations.

e Case study from the class using the above elements and SatMaster.

UK Traininig

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com



=33 BLACKSIRD

FOR TRAINING

Blackbird Training Cities

Europe

Stockholm (Sweden) Podgorica (Montenegro) Batumi (Georgia)
(Netherlands)

Disseldorf (Germany) Paris (France) Barcelona (Spain)

et

Vienna (Austria) Rome (ltaly) Brussels (Belgium) Madrid (Spain) Berlin (Germany)

Zurich (Switzerland) Manchester (UK) Milan (ltaly)

UK Traininig

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com


https://blackbird-training.com/cities
https://blackbird-training.com/course-malaga/1
https://blackbird-training.com/course-malaga/1
https://blackbird-training.com/course-sarajevo/1
https://blackbird-training.com/course-sarajevo/1
https://blackbird-training.com/course-cascais/1
https://blackbird-training.com/course-cascais/1
https://blackbird-training.com/course-glasgow-scotland/1
https://blackbird-training.com/course-glasgow-scotland/1
https://blackbird-training.com/course-edinburgh-uk/1
https://blackbird-training.com/course-edinburgh-uk/1
https://blackbird-training.com/course-oslo-norway/1
https://blackbird-training.com/course-oslo-norway/1
https://blackbird-training.com/course-annecy-fra/1
https://blackbird-training.com/course-annecy-fra/1
https://blackbird-training.com/course-bordeax-fra/1
https://blackbird-training.com/course-bordeax-fra/1
https://blackbird-training.com/course-copenhagen-den/1
https://blackbird-training.com/course-copenhagen-den/1
https://blackbird-training.com/course-birmingham/1
https://blackbird-training.com/course-birmingham/1
https://blackbird-training.com/course-lyon-far/1
https://blackbird-training.com/course-lyon-far/1
https://blackbird-training.com/course-moscow-ru/1
https://blackbird-training.com/course-moscow-ru/1
https://blackbird-training.com/course-stockholm-sweden/1
https://blackbird-training.com/course-stockholm-sweden/1
https://blackbird-training.com/course-podgorica/1
https://blackbird-training.com/course-podgorica/1
https://blackbird-training.com/course-batumi-georgia/1
https://blackbird-training.com/course-batumi-georgia/1
https://blackbird-training.com/course-london/1
https://blackbird-training.com/course-london/1
https://blackbird-training.com/course-istanbul/1
https://blackbird-training.com/course-istanbul/1
https://blackbird-training.com/course-amsterdam/1
https://blackbird-training.com/course-amsterdam/1
https://blackbird-training.com/course-amsterdam/1
https://blackbird-training.com/course-d-sseldorf/1
https://blackbird-training.com/course-d-sseldorf/1
https://blackbird-training.com/course-paris/1
https://blackbird-training.com/course-paris/1
https://blackbird-training.com/course-barcelona/1
https://blackbird-training.com/course-barcelona/1
https://blackbird-training.com/course-munich/1
https://blackbird-training.com/course-munich/1
https://blackbird-training.com/course-geneva/1
https://blackbird-training.com/course-geneva/1
https://blackbird-training.com/course-prague/1
https://blackbird-training.com/course-prague/1
https://blackbird-training.com/course-vienna/1
https://blackbird-training.com/course-vienna/1
https://blackbird-training.com/course-rome/1
https://blackbird-training.com/course-rome/1
https://blackbird-training.com/course-brussels/1
https://blackbird-training.com/course-brussels/1
https://blackbird-training.com/course-madrid/1
https://blackbird-training.com/course-madrid/1
https://blackbird-training.com/course-berlin/1
https://blackbird-training.com/course-berlin/1
https://blackbird-training.com/course-lesbonia/1
https://blackbird-training.com/course-lesbonia/1
https://blackbird-training.com/course-zurich-switzerland/1
https://blackbird-training.com/course-zurich-switzerland/1
https://blackbird-training.com/course-manchester/1
https://blackbird-training.com/course-manchester/1
https://blackbird-training.com/course-milan/1
https://blackbird-training.com/course-milan/1

=33 BLACKSIRD

FOR TRAINING

Blackbird Training Cities

USA & Canada

ONLINE

TRANNG

Online Phoenix, Arizona (USA) Houston, Texas (USA)

S |

New York City (USA) Seattle, Washington (USA)  Washington DC (USA) In House

Jersey,New Jersey (USA) Toronto (Canada)

Africa

Baku (Azerbaijan) Maldives (Maldives) Doha (Qatar) Manila (Philippines) Bali (Indonesia)
(Thailand)

Dubai (UAE) Kuala Lumpur (Malaysia) Kuwait City (Kuwait) Pulau Ujong (Singapore) Jakarta (Indonesia) Amman (Jordan)

Beirut (Lebanon)

UK Traininig

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com


https://blackbird-training.com/cities
https://blackbird-training.com/course-la/1
https://blackbird-training.com/course-la/1
https://blackbird-training.com/course-florida/1
https://blackbird-training.com/course-florida/1
https://blackbird-training.com/course-online/1
https://blackbird-training.com/course-online/1
https://blackbird-training.com/course-phoenix/1
https://blackbird-training.com/course-phoenix/1
https://blackbird-training.com/course-texas/1
https://blackbird-training.com/course-texas/1
https://blackbird-training.com/course-boston/1
https://blackbird-training.com/course-boston/1
https://blackbird-training.com/course-washington/1
https://blackbird-training.com/course-washington/1
https://blackbird-training.com/course-miami-usa/1
https://blackbird-training.com/course-miami-usa/1
https://blackbird-training.com/course-new-york-usa/1
https://blackbird-training.com/course-new-york-usa/1
https://blackbird-training.com/course-seattle-usa/1
https://blackbird-training.com/course-seattle-usa/1
https://blackbird-training.com/course-washington-dc/1
https://blackbird-training.com/course-washington-dc/1
https://blackbird-training.com/course-in-house/1
https://blackbird-training.com/course-in-house/1
https://blackbird-training.com/course-jersey-new-jersey-usa/1
https://blackbird-training.com/course-jersey-new-jersey-usa/1
https://blackbird-training.com/course-toronto-canada/1
https://blackbird-training.com/course-toronto-canada/1
https://blackbird-training.com/course-baku/1
https://blackbird-training.com/course-baku/1
https://blackbird-training.com/course-maldives/1
https://blackbird-training.com/course-maldives/1
https://blackbird-training.com/course-doha/1
https://blackbird-training.com/course-doha/1
https://blackbird-training.com/course-manila-ph/1
https://blackbird-training.com/course-manila-ph/1
https://blackbird-training.com/course-bali-ind/1
https://blackbird-training.com/course-bali-ind/1
https://blackbird-training.com/course-bangkok-tai/1
https://blackbird-training.com/course-bangkok-tai/1
https://blackbird-training.com/course-bangkok-tai/1
https://blackbird-training.com/course-beijing-china/1
https://blackbird-training.com/course-beijing-china/1
https://blackbird-training.com/course-singapore-sin/1
https://blackbird-training.com/course-singapore-sin/1
https://blackbird-training.com/course-sydney-aus/1
https://blackbird-training.com/course-sydney-aus/1
https://blackbird-training.com/course-tokyo-jap/1
https://blackbird-training.com/course-tokyo-jap/1
https://blackbird-training.com/course-jeddah-ksa/1
https://blackbird-training.com/course-jeddah-ksa/1
https://blackbird-training.com/course-riyadh-ksa/1
https://blackbird-training.com/course-riyadh-ksa/1
https://blackbird-training.com/course-dubai/1
https://blackbird-training.com/course-dubai/1
https://blackbird-training.com/course-malaysia/1
https://blackbird-training.com/course-malaysia/1
https://blackbird-training.com/course-kuweit/1
https://blackbird-training.com/course-kuweit/1
https://blackbird-training.com/course-singapore/1
https://blackbird-training.com/course-singapore/1
https://blackbird-training.com/course-jakarta/1
https://blackbird-training.com/course-jakarta/1
https://blackbird-training.com/course-amman/1
https://blackbird-training.com/course-amman/1
https://blackbird-training.com/course-lebanon/1
https://blackbird-training.com/course-lebanon/1

SLACKSIRID

FOR TRAINING

=3

Blackbird Training Cities

Asia

Accra (Ghana)

Nairobi (Kenya)

Zanzibar (Tanzania) Tangier (Morocco) Cairo (Egypt) Sharm EI-Sheikh (Egypt) Casablanca (Morocco) Tunis (Tunisia)

UK Traininig

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com


https://blackbird-training.com/cities
https://blackbird-training.com/course-rwanda/1
https://blackbird-training.com/course-rwanda/1
https://blackbird-training.com/course-cape-town/1
https://blackbird-training.com/course-cape-town/1
https://blackbird-training.com/course-accra/1
https://blackbird-training.com/course-accra/1
https://blackbird-training.com/course-lagos-ni-g/1
https://blackbird-training.com/course-lagos-ni-g/1
https://blackbird-training.com/course-marrakesh-marocco/1
https://blackbird-training.com/course-marrakesh-marocco/1
https://blackbird-training.com/course-nairobi-key/1
https://blackbird-training.com/course-nairobi-key/1
https://blackbird-training.com/course-zanzibar-tanzania/1
https://blackbird-training.com/course-zanzibar-tanzania/1
https://blackbird-training.com/course-tangier-morocco/1
https://blackbird-training.com/course-tangier-morocco/1
https://blackbird-training.com/course-cairo/1
https://blackbird-training.com/course-cairo/1
https://blackbird-training.com/course-sharem/1
https://blackbird-training.com/course-sharem/1
https://blackbird-training.com/course-casablanca/1
https://blackbird-training.com/course-casablanca/1
https://blackbird-training.com/course-tunisia/1
https://blackbird-training.com/course-tunisia/1

(®)

MANNAI

3

SLACKS RED

FOR TRAI

Blackbird Training Clients

GAC |

Booking.com

O

el

2

CORPORATION UNE FILIALE D’ £GA oxFAM Gapital Markets Authority
MANNA| Trading Alurmina Corporation Bookingcom Oxfam GB International Capital Markets
Company WLL, Gui Netherlands Organization, Authority,

Qatar uinea Yemen Kuwait

WS

1 Petromon Oil Liry

ngerln

5

Reierve Bank of
Malawi,
Malawi

e
BPKH

Badan Pengelola
Keuangan Haji

ed

Nigeria

A
N

BADAN PENGELOLA
KEUANGAN Haiji
Indonesia

‘Nor‘th il

Company

North Oil company,

NATO
Italy

P egers
daibagll aleliall
(il
National industries
Group (Holding),
Kuwait

EZEDC

LTy DrTmToN Comtraa

EKO Electricity

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com

o

Qatar Foundation

< kFAs

._,altJ\rongiJ\wé.&

Kaswait Foundation for the Advancement

Qatar Foundation,
Qatar

Ministry of Interior
Kingdom of Saudi Arabia

Ministry of Interior,

ENI CORPORATE
UNIVERSITY,
Italy

Hamad Medical
Corporation,
Qatar

O

BROADBAND
el glhilla glosl

Oman Broadband

UsSAID

AFRICAN UNION ADVISORY KFAS
BOARD ON CORRUPTION,

Kuwait
Tanzania

f N £ LS Busgantt AS AN
b Saudi Electricity Company

Mabruk Oil Company Saudi Electricity
Libya Company,
KSA

i

Salial ciiy Aselaia VIO tealot A alatiiauy ot
GULF BANK

General Organization for Social Insurance

Gulf Bank General Crganization for
Kuwait Social Insurance
KSA

TC

agaull Sullaidl

STC Solutions,
Pakistan KSA

@

abet - Lyl agkanii dish
UNITED NATIONS MTAORTY FOR TR REGUITGH, CMAN
UN. Authority for
UK Traininig



https://blackbird-training.com

SLACKSIRID

FOR TRAINING

=3

Blackbird Training Categories

Management & Admin Technical Courses
Professional Skills Hospital Management
Finance, Accounting, Budgeting Public Sector

Media & Public Relations Special Workshops
Project Management Oil & Gas Engineering
Human Resources Telecom Engineering
Audit & Quality Assurance IT & IT Engineering
Marketing, Sales, Customer Service Health & Safety
Secretary & Admin Law and Contract Management
Supply Chain & Logistics Customs & Safety
Management & Leadership Aviation

Agile and Elevation C-Suite Training

G

/\CKB RD

TR A

International House 185 Tower Bridge
Road London SE12UF United Kingdom

+44 74011773 35
+44 7480 775526

www.blackbird-training.com

O
n Sales@blackbird-training.com

UK Traininig

Head Office: +44 7480 775 526
Email: Sales@blackbird-training.com
Website: www.blackbird-training.com


https://blackbird-training.com/public-courses
https://blackbird-training.com/course-professional-business-skills.htm
https://blackbird-training.com/course-finance-accounting.htm
https://blackbird-training.com/course-public-relations.htm
https://blackbird-training.com/course-project-management.htm
https://blackbird-training.com/course-human-resources.htm
https://blackbird-training.com/course-quality-management.htm
https://blackbird-training.com/course-marketing-sales-client-care.htm
https://blackbird-training.com/course-secretary-admin.htm
https://blackbird-training.com/course-supply-chain-logistics.htm
https://blackbird-training.com/course-management-leadership.htm
https://blackbird-training.com/course-agile-and-elevation.htm
https://blackbird-training.com/course-hospitals.htm
https://blackbird-training.com/course-national-courses.htm
https://blackbird-training.com/course-special-courses.htm
https://blackbird-training.com/course-oil-gaz.htm
https://blackbird-training.com/course-gsm-courses.htm
https://blackbird-training.com/course-information-technology.htm
https://blackbird-training.com/course-health-safety.htm
https://blackbird-training.com/course-legal.htm
https://blackbird-training.com/course-custom.htm
https://blackbird-training.com/course-aviation.htm
https://blackbird-training.com/course-c-suite-training-courses.htm
http://www.tcpdf.org

