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Course Outline

Chp.1    Introduction to wireless communication systems

(Evolution of mobile radio, Examples of systems, Comparisons   

of systems, basic definitions)

Chp.2   Modern wireless communication systems

(2G cellular systems, 2.5G systems, 3G, 4G, Wireless Local Area 

Networks (WLANs), Bluetooth, towards 5G systems)

Chp.3   The Cellular concept: System design fundamentals

(frequency reuse concept, Hand off strategies, Interference and 

system capacity, Trunking and grade of service, Improving 

coverage and capacity of cellular systems)



Course Outline

Chp.4   Mobile radio propagation : Large scale path loss

(free space propagation model, Propagation mechanisms, 

reflection refraction and scattering, two-ray model, Fresnel zone 

geometry, Link design using path loss models, practical models 

(Okumora, Hata models) shadowing, percentage of coverage 

area)

Chp.5   Mobile radio propagation: Small scale fading and multipath 

(factors affetcing fading, Doppler shift, parameters of of mobile 

multipath channels, , time dispersion, coherence time and 

bandwidth, types of fading: flat fading, frequency selective 

fading, fast and slow fading, Rayleigh and Rician distributions of 

envelope, Clarkes model: spectral shaping due to Doppler 

spread, level crossing rate and fading statistics) 



Course Outline

Chp.6   Digital modulation techniques and spread spectrum systems

Spread spectrum (SS) modulations(Pulse shaping, Digital 

modulation techniques, factor influencing choice of modulation 

type, BPSK, DPSK, QPSK, MPSK, QAM, Minimum Shift Keying 

MSK, GMSK,, performance of digital modulations in slow flat 

fading channels, Spread spectrum (SS) modulations, 

performance of SS systems)

Chp.7  Diversity techniques

(Space and antenna diversity, polarization diversity, frequency 

diversity, time diversity, RAKE receiver in CDMA, Diversity 

combining techniques, selective combining, maximum ratio 

combining, equal gain combining, performance of diversity 

combining techniques)



Chapter 1

Introduction to Wireless 

Communication Systems
- Transmitting voice and data using electromagnetic waves in open   

space

- In 1897 Marconi  generated the first wireless signals.

- In 1946 first mobile phone service was introduced using high-powered 

TX and large coverage area but serving few users.

- Cellular radio concept was developed in early 1960’s.

- Technology was not available to implement cellular telephoney until 

late 1970’s.

- The first cellular telephone systems were introduced in early 1980’s. 

- In the past 15 years, huge growth in wireless communication systems 

market fueled by:

1- Digital and RF circuit fabrication improvements

2- Very large scale IC’s (DSP’s)

3- miniaturization techniques for portable devices  



The electronics

boom

Figure 1.1 The growth of mobile telephony as compared with other popular inventions of the 20th century.











Examples of wireless communication 

systems

Cordless telephones: 

Is a full duplex communication system that connects a portable handset to a 

dedicated based station.



Paging messaging systems



Cellular Telephone systems



Figure 1.6 Timing diagram illustrating how a call to a mobile user initiated by a landline subscriber is established.



Figure 1.7 Timing diagram illustrating how a call initiated by a mobile is established.






