King Fahd University of Petroleum and Minerals
Department of Electrical Engineering

EE-672 (102) Satellite Communications

Instructor: Dr. Samir H. Abdul-Jauwad

E-mail: samara@kfupm.edu.sa

Office: 16-143 & 59-1070

Phone: 860-2337

Office Hours: 18:30 - 18:30 Sunday, Tuesday, or by appointment.
Textbook: Satellite Communications, 2ed.

By Timothy Pratt, Charles Bostian, and Jeremy Allnutt,
John Wiley, 2003

Course Description:

The course covers the design of satellite communications systems and the
analysis of communications performance over satellite links. Emphasis will
be placed on geostationary satellite systems since these carry the vast
majority of traffic on satcom systems. Low earth orbit satellite systems will be
discussed and explained, and also the Global Positioning System, as
examples of non-geostationary systems.

All the major elements of a satcom system are examined: orbits, space craft,
earth stations, and transmitters and receivers. In addition modulation,
coding, and multiple access techniques and the limitations on availability due
to atmospheric propagation factors in links using Ku and Ka bands are
covered. The performance of analog and digital satellite communications
links carrying voice, video and data is analyzed with S/N ratio or BER in the
baseband channel as the performance measure. Forward error correction
and other error control techniques are applied to digital satellite links to
improve BER when C/N ratios are low.

Homework: Homework will be assigned on a weekly basis. Homework will
normally be due at the start of the class period one week after assigned.

Exams and Projects: There will be a mid term exam and a final exam.
There will also be major projects during the semester.

Grading: A part of the grade on exams and projects will be based on the
quality of the writing and presentation as well as the quality of technical
work.

Assignments 15%
Midterm Exam 20%
Projects 30%
Final Exam 35%
Major Exam Saturday, 19 March, 2011.

Midterm Break Saturday, April 9-13, 2011



Honor Code Statement: All students enrolled in this class are bound by
KFUPM honor code. The honor code requires students not to cheat,
plagiarize or otherwise falsify any of their work. Students may discuss
homework concepts but all written work submitted for grade must be their

own. Tentative schedule for EE672 Satellite Communications

Class | Week || Topic Text Reading
1,2 1 Introduction, satellite communication Chapter 1
systems, satellite orbits. pp.1-16
3,4 2 Orbital Mechanics and Launchers Chapter 2
pp. 17 - 55
5,6 3 Satellites Chapter 3
pp. 57 - 93
7,8 4 Satellite Link Design Chapter 4
pp. 96 - 151
9,10 5 Modulation and Multiplexing Chapter 5
Techniques for Satellite Links pp. 156 - 214
11,12 6 Multiple Access Chapter 6
pp. 221 - 267
13,14 7 Error Control for Digital Satellite Links Chapter 7
pp. 273 - 23
15, 16 8 Propagation Effects and Their Impact Chapter 8
on Satellite-Earth Links pp. 295 - 340
17,18 9 VSAT Systems Chapter 9
pp. 343 - 385
19, 20 10 Low Earth Orbit and Non-Geostationary || Chapter 10
Satellite Systems pp. 388 - 435
21, 22 11 Direct Broadcast Satellite Television Chapter 11
and Radio pp. 439 - 457
23,24 12 Satellite Navigation and the Global Chapter 12
Positioning System. pp. 458 - 485
25, 26 13 Case studies: VSATS, LEOS.
27, 28 14 Case studies: Global Positioning
System.
29, 30 15 Review and additional material.
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