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Course Outline :  
 Overview of Wireless Communication Systems 

Elements of wireless communication systems. Frequency bands. Evolution of 
mobile radio communications: first Generation (1G) cellular systems, 2G, 3G 
and beyond. Examples of Wireless communication systems and standards: 
GSM, IS-95, GPRS, EDGE, WCDMA, CDMA2000, Bluetooth, WLAN, 
WiMAX. 

 The Cellular Concept: System Design Fundamentals 
Introduction. Frequency reuse. Channel assignment strategies. Handoff 
strategies. Interference and system capacity. Trunking and grade of service. 
Improving coverage and capacity in cellular systems: cell splitting, cell 
sectoring and microcell concept. 

 Mobile Radio Propagation: Large-Scale Path Loss 
Introduction to radio wave propagation. Free space propagation model. 
Relating power to electric field. The three basic propagation mechanisms. 
Reflection. Ground reflection (two-ray) model. Diffraction. Scattering. 
Practical link budget design using path loss models.    

 Mobile Radio Propagation: Small-Scale Fading and Multipath 
Small-scale multipath propagation. Impulse response model of a multipath 
channel. Small-scale multipath measurements. Parameters of mobile multipath 
channels. Types of small-scale fading. Rayleigh and Ricean distributions. 

 Modulation Techniques for Mobile Radio Systems 
Digital modulation techniques (BPSK, QPSK), QPSK Transmission and 
Detection Techniques: π/4-QPSK , Offset QPSK , Constant Envelope 
Modulation Techniques, Continuous Phase modulation, MSK, GMSK, Spread 
Spectrum Modulation Techniques: PN sequences, DS, FH 



 Multiple Access Techniques for Wireless Communications 
Introduction. Frequency Division Multiple Access (FDMA). Time Division 
Multiple Access (TDMA). Code Division Multiple Access (CDMA). Spread 
Spectrum Multiple Access (SSMA). Capacity of Cellular FDMA, TDMA and 
CDMA Systems. 

 Mobile Systems and Standards  
First Generation Mobile Systems, AMPS, ETACS. Second Generation Mobile 
Systems, USDC, GSM, IS-95. Third Generation Mobile Systems,  
CDMA-2000, UMTS. 

 
Grading : 
 First Hour Exam (22/03/2008)  20% 
 Second Hour Exam (26/04/2008)  20% 
 Project      20% 
 Final Exam     40% 
 Total      100%  
 

 


