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Course Introduction

 Course Tile: Radio and Television Engineering

 Course Code: APECE-302

 Credits: 3

 Evaluation
 Attendance, HW and Team Project, In-course/Sudden exam: 24 (30%) 

 Final Exam: 56 (70%)

 Schedule
 15-20 Lectures: Radio

 In-course after 15/20 Lectures if not assigned by exam committee

 10-15 Lectures: TV
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Course Introduction

 Reference Books:

 Communication Systems- Simon Haykin.

 Next Generation Wireless Systems and Networks- Chen & Guizani.

 Principles of Communication: System, Modulation and Noise- R.E. Ziemer, 
W.H. Tranter

 Wireless Communications- Andrea Goldsmith.

 Principles of Communication System- Herbert Taub, D.L. Schilling.

 Monochrome and Colour Television- R.R. Gulati.

 Fundamental of Digital Television Transmission- Gerald W. Collins.
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Communication Process

 Communications applications and area

 Tx-to-Rx
 Message signals: voice, music, computer date, picture, video, volume data

 Symbols: Electrical, aural or visual

 Encoding

 Decoding and reproduction

 Re-creation

 Elements? Modes=Broadcast & pt-to-pt
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Communication Resources

 Tx power and Channel BW

 Band limited (Telephone circuit) and Power limited (space com link or 
satellite channel)

 Voice articulation over 300 to 3100 Hz

 Noise(external or internal)

 SNR and dB
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Communication Channels

 Free space or Guided

 Telephone channel (Band limited); Coaxial cable, Optical Fiber
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EMI Immunity

 Wireless channel, mobile radio, satellite channel

Linearity
Time variance
Resource Limit



Modulation Process

 What and Why?

 How?

 Continuous Wave Modulation (CWM): AM, FM

 Pulse Modulation: PAM, PDM, PPM (Analog); PCM (Digital)

 Multiplexing: FDM, TDM, CDM
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Analog and Digital Communications

 Digital
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 Analog?

 Modulation & 
Demodulation

 Simple but 
stringent 
requirements: 
linearity & system 
adjustment

Channel characteristic matching

Still Analog?



Shannon’s Capacity Theorem
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Channel BW
Information capacity
of the channel 

 Efficiency of a digital com sys

 Trade-off between channel BW and SNR

 Idealized framework for performance comparisons



Spectrum Allocation

 FCC, OSM: Office of spectral management (OSM), BTCL, ITU, ETSI

 Spectral auctions?

 License and unlicensed spectrum

 Spectral underlay system: UWB

 Cognitive Radio
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Existing Licensed spectrum
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Unlicensed spectrum
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Unlicensed National Info Infrastructure

MICS- Medical implant comm service (401-406 MHz)



Theory of Radio Communication Channel

 Not only noise and external interference

 Radio Signal Propagation

 Free-space propagation model (SAT, MICRO, Deep Space)
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Loss Factor: Tx line, filter 
attenuation, antenna loss

Effective aperture

Effective size of the antenna

Power of d?



Reflection, Diffraction, Scatering
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Fading Channel Models

 Amplitude, phase or both

 Coherent and non-coherent Rx

 Local & Global point of view: Complex Gaussian distribution

 Rayleigh fading
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Amplitude

Phase

rms value of Rx signal

Avg power of Rx fading sig



Fading Channel

 Rician
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Peak envelope level of dominant LOS component Phase?

 Nakagami-m fading; m=1/2, m=1, m=infinity?

 Amount of fading (AF) or fading figure



Fading Channel
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Fading Channel

 Log-normal fading
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Normal?



NB and frequency-domain channel characteristics

 Experiment-based approach
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Doppler shift



NB and frequency-domain channel characteristics
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Coherent time Doppler spread

Slow fading channel/fast fading channel



WB and time-domain channel characteristics
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 Experiment-based approach

 Indoor environment for simplicity

 Perfect synchronization



WB and time-domain channel characteristics
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Time dispersive channel



WB and time-domain channel characteristics
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Four Parameters
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Flat Fading Channel

 Flat fading or frequency nonselective fading channel

 Still multipath effect exist but spectral characteristics of Tx signal are 
preserved at Rx

 Signal  fluctuation due to MP?

 Flat fading in time domain: symbol duration >> delay spread; no ISI

 20 dB to 30 dB more power to compensate deep fade time to time
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Frequency Selective Fading Channel

 Different attenuation at the Rx signal at different frequencies

 Not only distorts the signal in both time and frequency domain but also 
ISI; MI

 Clustered arrival at Rx? Many replicas; MP fading: constructive & 
destructive interference (fast and short-term variation)
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MP Modeling
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Channel: Path loss, Shadowing & MP
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Q & A
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