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	Satellite Communications 315140572



	Semester: First 2009

	Instructor/Coordinator: Dr. Majed Dwairi 

	E-mail: majed@fet.edu.jo (www.majeddwairi.jeeran.com)

	Time & Location: -

	Office: -

	Office Hours:  -

	Course Description:

	Introduction of space communications. Satellite orbits  and their effect on communication system design. Atmospheric propagation effects. Communication link analysis, modulation, multiplexing, multiple   access , encoding and forward error correction in satellite links. Design of communication satellite , earth station and their principal subsystems 


	Core or Elective:

This course covers the most relevant aspects of satellite communications, with emphasis on the most recent applications and developments.
	

	

	Prerequisites:
	315140471    

	

	Course Materials

	Required:

  Text Book and References

Course Text:

Pratt/Bostian/Allnutt, Satellite Communications , Wiley, 2003. 

Other Reading Suggestions:

· G. Gordon & W. Morgan, Principles of Communications Satellites, Wiley, 1993 

· G. Maral & M. Bousquet, Satellite Communication Systems, John Wiley and Sons, Inc., 1999. 

· Richharia, Satellite Communications, McGraw Hill, 1999 

· B. Elbert, Introduction to Satellite Communications, Artech House, 1999 

· Dennis Roddy, Satellite Communications, Fourth edition, McGraw-Hill   


	

	Course Goals: At the end of this course students will be able to analyze and  design Digital satellite communication budget, and understand the transmission and receiving  of digital satellite communication    

	Course Objectives:

The course begins with a review on the background and basic concepts of satellite communications.  Next it covers the orbital aspects, with emphasis on the geostationary orbit. Frequency assignments and propagation aspects that affect the satellite link are then discussed. The design of a digital satellite link is discussed in detail, including link budgets, modulation, error control coding, baseband signaling theory, and multiple access methods.  Next, the satellite subsystem, launching methods, and on-board processing are discussed.  Antennas and earth station technology are presented, including the design of very small aperture terminals (VSATs). The course then covers non-geosynchronous orbits and their applications. Specific applications of

	Course Topics

	Chapter1:Orbital Mechanics and Launchers:

 Orbital Mechanics, Look angle Determination, Orbital Perturbation, Orbital Determination, and Orbital Effects in Communications Systems Performance.

Chapter 2: Satellite

Satellite subsystems, Attitude and orbit control System (AOCS), Power system, Communication Subsystem, Satellite Antennas, Equipment Reliability and space Qualification.

Chapter 3: Satellite Link design 

Basic transmission theory, System noise Temperature and G\T ratio, Design of downlink, Satellite System Using Small Earth Coverage Beam,  Uplink Design, Design for Specified C/N:Combining and C/I Values in Satellite Links, System Design Examples.

Chapter 4: Modulation and Multiplexing Techniques for Satellite Links

Frequency modulation, Analog FM Transmission by satellite,  Digital Transmission, digital modulation and Demodulation, Digital Transmission of Analog Signals, Time Division Multiplexing.

Chapter 5: Multiple Access

Frequency Division Multiple Access (FDMA), Time Division Multiple Access (TDMA), Onboard Processing, Demand Access Multiple Access (DAMA), Random Access, Code Division Multiple access (CDMA), 

Chapter 6; Error Control for Digital Satellite Links

Error Detection and Correction, Channel Capacity, Error control coding, Performance of Block Error Correction codes, Implementation of Error Detection on Satellite Links.

Chapter 7: Propagation Effects and their Impact on Satellite –Earth Links

Quantifying Attenuation and Depolarization, Propagation Effects, Rain and Ice Effects, Prediction of rain attenuation, Prediction of  XPD, 

Chapter 8: VAST Systems

Network Architectures, Access Control Protocols, Basic techniques, Calculation of  Link Margins for a VSAT star Network, System design.

Chapter 9: Low Earth Orbit and Non-Geostationary Satellite Systems

Orbit Consideration, Coverage and Frequency Considerations,  Delay and Throughput Considerations, Operational NGSO Constellation Designs

Chapter 10:Direct Broadcast Satellite TV &Radio

C-Band and Ku-Band Home Satellite TV, Digital DBS TV, DBS-TV design and Link Budget, Master Control Station and Uplink, Satellite Radio Broadcasting

Chapter 11: Satellite Navigation and the GPS

Radio and satellite Navigation, GPS position Location  Principle, GPS Receivers and Codes, Signal levels and operation
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