
Chapter 4 

Basics of Wireless Communications 



4.1 Signals 
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4.1.1 Modulation 



4.1.2 Representing Signals in the Frequency Domain 
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4.1.3 Signal Spectrum and Bandwidth 
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4.2 Propagation of Radio Signals 
4.2.1 The Electromagnetic Spectrum 



4.2.2 Antennas 







4.2.3 Speed of Electromagnetic Waves 
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4.2.4 Attenuation 
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4.2.5 Multipath Propagation 



4.2.6 Doppler Effect 
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4.3 Multiplexing and Multiple Access 

4.3.1 SDM and SDMA 

4.3.2 FDM and FDMA 



4.3.3 TDM and TDMA 



4.3.4 CDM and CDMA 
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4.4 Conclusion 
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