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Course Proposal

1. Details:

a) Course Title: Wireless Communications (0909.432)

b) Sponsor: Dr. Robert R. Krchnavek, Dr. Shreekanth
Mandayam, Dr. John L. Schmalzel and the
Electrical and Computer Engineering
Curriculum Committee

¢) Credit Hours: 3 credit hours

d) Course Level: Senior

e) Curricular Effect: Elective course for electrical and computer
engineering majors

f) Prerequisites: Electronics 1 (0909.311)
Engineering Electromagnetics 1 (0909.301)
Engineering Electromagnetics 11 (0909.302)
Electrical Communications Systems (0909.331)

g) Suggested Time/ Fall 1999

Scale of Implementation One section
h) Resources Laboratory equipment will be obtained consistent

with the Engineering School multi-year budget.
Library acquisitions will be required.

2. Rationale:

The proposed course is a revision to part of the Engineering Curriculum Proposal approved by the
College Senate in December, 1994. The proposed course is consistent with the establishment of the School
of Engineering approved by the Board of Trustees in February, 1995.

Wireless communications has become quite pervasive throughout our society over a relatively short
period of time. Once considered an expensive (but necessary) tool primarily for executives, it has now
become a cost-effective tool in everyday life. And the wireless revolution is continuing, with new services
being added regularly and prices continuing to drop. This dramatic increase in wireless communication

capacity is a result of significant technological developments in digital and RF electronics that continue
today. Therefore, we can expect further advances in wireless communications for the foreseeable future.

The increased use of wireless technology in a wide range of systems makes it pertinent that our
students be given the opportunity to obtain a working knowledge of wireless communication systems.

3. Essence of the Course:
a) Objectives:
The proposed course has a number of objectives:

(1) Provide a detailed understanding of the fundamental technologies in wireless
communications.

(i1) Provide an understanding of the critical propagation considerations in wireless
communication systems.

(1i1) Provide a system level understanding of the cellular concept of wireless communications.

(iv) Evaluate various wireless communication systems currently in use and anticipated in the
future.



b) Topical Outline:

*  Design Fundamentals of Cellular Systems: frequency reuse, channels, handof¥, interference, capacity.
* Radio Propagation: reflection, diffraction, and scattering; path loss models; propagation models.

*  Wireless Technologies: transmitter and receiver design, modulation techniques.

¢ Link Analysis: antennas, receiver noise, signal processing techniques.

¢ System Performance: diversity, equalization, and coding.

¢) Evaluation and Grading Procedures:

Student grades will be based on projects, examinations, homework, laboratory reports and written
and oral technical communication.
d) Course Evaluation:

The proposed course will be evaluated based on student evaluations and critical review by

engineering faculty.

e) Texts:
Wireless Communications — Principles & Practices, Theodorre S. Rappaport, Prentice Hall PTR.

Wireless and Personal Communications Systems, Vijay K. Garg and Joseph E. Wilkes, Prentice Hall PTR.

4. Results of Consultations:
a) Consulted Departments: Computer Science — In progress.
b) Consultants and Consultant Statements: N/A

¢) Written Consultations: N/A

5. Additional Supporting Information: N/A



6. Catalog Description:
Wireless Communications (0909.432)

This course will cover the fundamentals of cellular systems, the technologies that are used to implement
such systems, radio propagation effects, modulation techniques and the analysis and systems performance
evaluation of wireless links.

Prerequisites: Electronics 1 (0909.311), Engineering Electromagnetics [ & 11 (0909.301 & 0909.302) and
Electrical Communications Systems (0909.331)



