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Chapter 1 “textbook”

+VT blackboard
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R. Michael Buehrer, Spread Spectrum communications and 
CDMA Manuscript. Will be available on course website





Course Objectives:

To develop a fundamental understanding of spread 
spectrum communication systems.
Show the ability of spread spectrum to combat 
jamming and prevent intercept. 
We will also examine the use of these properties in the 
context of commercial systems. 
Code Division Multiple Access or CDMA.



(MMLO) Major, Measurable Learning Objectives 
Having successfully completed this course, the student will be able to: 

Describe the types and advantages of spread spectrum modulation formats. 

Perform analysis on the performance of spread spectrum modulation formats. 

Describe the differences and benefits of different types of spreading codes. 

Describe the differences between standard narrowband communication systems 
and spread spectrum systems. 

Analyze the performance of spread spectrum systems in the presence of 
interference. 

Analyze the performance of spread spectrum signals in the presence of multiple 
access interference (CDMA context). 

Describe techniques for reducing the impact of interference on spread spectrum 
signals. 

Analyze the performance of spreading code acquisition and tracking circuits. 

Analyze the performance of multiple access techniques based on spread spectrum 
(i.e., CDMA). 

Describe the major factors influencing the capacity of CDMA wireless networks.



Justification • Reasons for Studying the course:

Spread spectrum communications is a core technology for wireless
systems. 

Future cellular systems are virtually all being designed using spread 
spectrum techniques.

A large number of wireless LAN products are being designed using 
spread spectrum. 

Many military systems use spread spectrum. In fact the techniques 
were originally a military application only.

In short, wireless communication engineers will almost certainly work 
on spread spectrum systems during their career. 

Since the design methods for spread spectrum and the principles behind 
them are significantly different from other communication systems, it 
is important to devote a course to the topic.



Prerequisites and Co-requisites 

This course requires basic communication theory as well as a basic 
knowledge of stochastic processes. Spread spectrum 
communications will build on an understanding of basic modulation 
formats and receiver analyses. These prerequisites are satisfied by 

ECE 4634 (Analog and Digital Communications) or an 
equivalent course at another university. 

The course will also deal with fading processes, noise sources, and 
the design of random sequence generators. This requires an 
understanding of random variables and stochastic processes which
can be satisfied by ECE 5605 (Stochastic Processes).



Syllabus
Topic Percent of Course 

Introduction to Spread Spectrum 5% 
Review of Digital Communications 5% 
Direct Sequence Spread Spectrum 10% 
Frequency Hopping 10% 
Pseudo-random sequence generation 10% 
Synchronization Issues for Spread-Spectrum 10% 
Performance of Direct-Sequence Spread Spectrum 10% 
Performance of Frequency-Hopped Spread-Spectrum 10% 
CDMA 15% 
Interference Rejection for DS/SS 10% 
Other Wideband Techniques 5% 



Course Grading

HW and mini-project assignments+Midterm (40%)

Final Exam (20%)

Class Project (40%) 

“The instructor reserves the right to change the grading scheme”



Class Project
You will propose and carry-out a semester-long project
40% of Final Grade
Will require computer simulation (preferably Matlab but 
you
Work as individual 

Purpose
Provide you with research experience
Improve communication skills
Provide examples of the kinds of problems in Digital 
Communications
Publish a paper



Proposal

All project topics are up to the student to decide. However, they 
must be approved. 

In order to obtain approval there must be a project proposal.

Due date - Sunday 9/3/2006

Format
1-2 pages
Topic ( 1 paragraph background) ,
Objective (what do you plan to examine?)
Approach (how will you attack the problem?)
References
Expected results (what key results will determine your outcome?)



Topics

Below are some suggested topics 
You can choose other topics which are relevant to spread spectrum 
communications, but they must be approved

1. Multi-user detection 
Successive Interference Cancellation
Parallel interference cancellation

2. Smart antennas for CDMA systems.
3. Multicode CDMA systems performance.
4. UWB : 

Frequency vs. Time Domain UWB
Position Location in NLOS environments using UWB
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