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Syllabus for ECE 656
Wireless Communications 

Spring Semester 2012
Wednesdays
6:00-9:00 pm
Room EGC 225 B

Instructor:
Dr. Behnam Kamali, Professor 


Department of Electrical and Computer Engineering 
Office:
Suite 223B, School of Engineering


MW: 1:30-2:30, R 11:00-12:00 others by appointment  
Phone:
301-2415 

Email:
Kamali_B@mercer.edu

Textbooks and Supplies:

· Required   
1. 
T. S. Rappaport, Wireless Communications: Principal & Practice , Second Edition,

      Prentice Hall, 2005.

      2.   Lecture Notes

· Recommended References 
1. A. F. Molisch; Wireless Communications , Second Edition, IEEE- Wiley, 2011. 

2. R. Steele & L. Hanzo; Mobile Radio Communications, Second edition, Wiley 1999.

3. W. C. Jakes, Editor; Microwave Mobile communications, IEEE Press 1994.
Required Background  
1.   Fourier Analysis

2. Linear Systems

3. Probability Theory
4. Introductory Modulation Theory
Catalog Description: Characterization of mobile communication channels, the cellular concept and AMPS (Advanced Mobile Phone Services) networks, fixed and random access technologies, second generation cellular networks, packet radio systems and cellular digital packet data (CDPD) networks, GSM networks, IS-54 and IS-95 standards, wireless LAN technologies.

Course Objectives and Coverage: Wireless mobile communications has experienced unprecedented growth in the past two decades. Novel transmission technologies and signal processing techniques, updated standards, and new services are introduced at an extraordinary rate. In the last decade or so three generations of digital             wireless communications systems (2G, 3G, 4G) have been researched and developed worldwide.  The main objective of this course is to introduce a unified view of the fundamental principles of cellular mobile radio and wireless personal communications.  “Radio management” is the central concept in the design, implementation, and deployment of the wireless networks.  The coverage of radio management begins with the introduction of the cellular concept and cellular layout for wireless networks. To provide a desired grade of service in a cellular network the Erlang’s traffic theory is applied. The distinctive character of wireless communications is that the physical mechanism for signal transport is radio propagation. As such a key difference between wireline and wireless communication systems is in the behavior of the transmission channel. Unlike wireline channels that are stationary, wireless channels are random                               and unpredictable. Moreover, in mobile communications it is assumed that at least one of the terminals is in motion. In order to find statistical models for wireless mobile channels, three mechanisms are studied; large scale path loss of electromagnetic waves due to propagation, Medium scale signal due to shadowing, and small scale fading due to multipath and Doppler Effect. Digital modulation schemes suitable for wireless applications are explored in some detail. Techniques such as diversity and error control coding that mitigate the effect of fading are discussed.  Multiple access technologies for wireless communications, with an emphasis on CDMA and OFDMA are covered.  
Prerequisites:  ECE 451, or consent of instructor
Grading :   Two Examinations:    @ 20%
            40%

Homework/projects:



30% 

Final Examination:



30%

Tentative Course Coverage
	Week #
	Topic

	1
	Introduction to Mobile Communications 

	2
	The Cellular Concept  

	3
	The Cellular Concept  

	4
	Traffic Engineering

	5
	The Design of a Cellular Network for a Desired Grade of Service

	6 
	EXAM I/ Large Scale Path Loss

	7
	The Mechanisms of Propagation 

	8
	Statistical Models for Large Scale Path Loss

	9
	Small Scale Fading and Multipath

	10
	Flat and Frequency Selective Fading

	11
	Fast Fading versus Slow Fading/ Rayleigh and Ricean Models

	12
	EXAM II/ Modulation Schemes for Mobile Communications

	13
	Modulation Schemes for Mobile Communications

	14
	Modulation Schemes for Mobile Communications/ CDPD


Course Standards:
1. Assignments are due at the beginning of the class period on the date due.  

2. Attendance is required due to the large amount of in-class work and team activities we will be doing.  You can’t “make up” experiential learning. More than three absences will result in grade penalties.  

3. Grading encompasses every aspect of the course, from participation through final products.  You can assume that every task requested directly or indirectly factors into your grade.  For example, having your work prepared for your group is as important as having it ready for me.  Regular feedback will be given on documents handed in. 

4. Please turn off cell phones and pagers before entering the classroom.

5. The honor code provisions as outlined in the Bulletin and in the student handbook, The Lair, will be assumed for everyone.   It should be clear from class discussion which projects will be collaborative and which ones must be individual.  When in doubt, please ask to avoid potentially embarrassing situations. Plagiarism is a violation of the honor code and is prohibited.

6. This syllabus is subject to change. 
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