
 

Course Specifications 
Program(s) on which this course is 
given: Electronics & Electrical Communications Engineering 
Major or Minor element of programs: Major 
Department offering the program: Electronics & Electrical Communications 
Department offering the course: Electronics & Electrical Communications 
Academic year / Level: Fourth  
Date of original/modified specification 
approval: 2003 
Semester of course offering: First 

A- Basic Information 
1.a. Title:    Communications (2a) 1.b. Code:  ELC 406A 
2. Units/Credit 
hours per week: 2.a. Lectures 3 2.b. Tutorial 1 2.c. Practical 0 2.d. Total 4 

B- Professional Information 

1. Overall Aims of the 
Course: 

The course is intended for senior students to be able to understand, model, design, 
communication systems based on multicarrier modulation techniques (DSL and 
OFDM) and spread spectrum techniques (CDMA). 

2. Intended Learning 
Outcomes of Course 
(ILOs): 

a) Knowledge and Understanding 
1. Describe the concepts behind advanced digital communication systems (DSL, 

OFDM, Spread Spectrum, CDMA) such as DFT (1.1, 1.2, and 1.7). 
2. Describe the transmitter and receiver block diagrams of different advanced 

communication systems (1.7). 
3. Describe general features and applications of modern communication systems 

(1.7). 
4. Identify the different wireless channel parameters (1.7). 
5. Identify the effect of the channel parameter on the transmitted signal (1.7). 
6. Identify the synchronization basic concepts for spread spectrum systems (1.7). 
7. Identify the anti-jamming abilities of Spread Spectrum (1.7). 
8. Identify the different multiple access techniques: FDMA, TDMA, and CDMA 

(1.7). 
b) Intellectual Skills 

1. Compare different multiple access techniques (3.4). 
2. Analyze and compare the parameters of different advanced communication 

systems (3.4). 
3. Compare the channel properties based on parameters (3.4).  
4. Apply the use of spread spectrum in ranging (3.4). 

c)  Professional and Practical Skills 
1. Use the DFT concepts to design OFDM systems (2.1). 
2. Calculate the probability of error of spread-spectrum systems (2.6). 

d) General and Transferable Skills 
1. Use MATLAB in handling problems related to advanced digital communication 

systems (4.1, 4.2). 
2. Perform experiments in the Lab to demonstrate concepts of advanced digital 

communication systems (4.1, 4.2). 
3. Interactive learning and class participation (4.7). 
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4. Develop skills related to creative thinking, problem solving, oral and written 
communication (4.7). 

3. Contents 
Topic Total hours Lectures Tutorial/ Practical 
Introduction and Fourier Transforms 2 2 0 
DFT: Sampling in the frequency domain, Time-Domain 
aliasing 3 2 1 

DFT: Properties, Circular convolution, and linear 
convolution using circular convolution 3 2 1 

DFT: Frequency resolution and windowing 4 2 2 
Fading: Origin of fading, Doppler frequency, Classification 
of fading channels  3 2 1 

Fading: Fast and slow channels, Flat and frequency 
selective channels 3 2 1 

Fading: Delay spread and coherence bandwidth, Doppler 
spread and coherence bandwidth 4 2 2 

Multichannel Modulation (MCM): Advantages and how 
MCM combats ISI, Block diagram of MCM transceiver, 
Basis functions 

2 2 0 

MCM: The water-filling algorithm 2 2 0 
Discrete Multi-tone DMT: Using DFT symmetry properties 
to generate real baseband MCM signal, DSL basics  5 4 1 

OFDM: Properties of the wireless channel and introduction 
to multipath fading, and the delay spread, Advantages and 
disadvantages of OFDM systems in wireless channels, 
Guard time and cyclic extension 

5 4 1 

OFDM: Block diagram of a “digital” OFDM transceiver, 
Choice of OFDM parameters  4 4 0 

Direct sequence Spread spectrum 3 2 1 
Frequency Hopping Spread Spectrum 3 2 1 
PN sequence generators 3 2 1 
Immunity to jamming 3 2 1 
Multiple access Techniques (FDMA, TDMA, CDMA) 2 2 0 
Use of SS in ranging, Synchronization of SS 2 2 0 

Total 56 42 14 

4. Teaching and Learning Methods 

Lectures (Y) Practical Training/ 
Laboratory (Y) in ELC 404 Seminar/Workshop(N) 

Class Activity  (Y) Case Study (N) Projects (Y) 

E-learning (Y) Assignments /Homework (Y) Other: 

5. Student Assessment Methods 
5.a. Method To assess (with reference to the ILOs) 
- Mid-term exam  a1, a2, a3, a4, b2, b3, c1. 

- Reports  d1, d2, d3, d4. 

- Final Exam a1-a8, b1-b4, c1, c2,  



 
 

5.b. Assessment Schedule Week 
-Assessment 1; Mid-term exam      8 
-Assessment 2; Reports 4, 6, 12 
-Assessment 3; Final Exam 15 

5.c. Weighting of Assessments 

-Mid-Term Examination 20% 

-Final-term Examination       70% 

-Reports            10% 

-Total 100 % 

6. List of References 

6.a. Course Notes 

6.b. Essential Books (Text Books) 

• "Digital Signal processing", John G. Proakis and Dimitris K Manolakis. 

• "OFDM for Wireless Multimedia Communications", Richard van Nee and Ramjee Prasad. 

• "Wireless Communications: Principles and Practice", T. Rappaport   

• "Communication Systems", Simon Haykin 
6.c. Recommended Books: N/A 

6.d. Periodicals, Web Sites, … etc: N/A 

7. Facilities Required for Teaching and Learning 
Basic classroom teaching facilities. (Mics, board, data show…) 

Course Coordinator: Dr. Mohamed Khairy 
Dr. Yasmine Fahmy 

Head of Department:   Prof. Dr. Mahmoud Taher El Hadidi 

Date:   Feb 2011 
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