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	1. General Information: 

	     Alpha-numeric codification: INEL 6995
     Course Title: Fundamentals of Wireless Communications
     Number of credits: 3
     Contact Period:  3 hours per week  

 

	2. Course Description:  

	English:  There is a  need to significantly improve the capacity of current wireless communication systems. This need sustains an intense world-wide research effort that has led to the development of innovative solutions in the last decade. The course covers physical-layer wireless concepts at a level accessible to graduate and undergraduate students with a basic background in probability and communications theory. 
Topics covered include: Physical and statistical description of the wireless medium; Diversity (time, frequency, antenna) for point-to-point links; Capacity of wireless channels (fading, multiuse, opportunistic communications); Multiple input and multiple output (MIMO) systems; Multiplexing architectures (V-Blast, D-Blast); Universal space-time codes.


	Spanish:       



	3. Pre/Co-requisites and other requirements:

	 INEL 4301 (Communications Theory I), ININ 4010 (Probability and Statistics for Engineers) or equivalent courses

	4. Course Objectives:

	Characterize a wireless channel for communications.

Quantify the key parameters that enable practical wireless communications (indoors or outdoors, cellular or wireless networks, portable or mobile).

Understand and apply the positive role of diversity (time, frequency, spatial) 

Get acquainted with modern wireless architectures.


	5. Instructional Strategies:

 FORMCHECKBOX 
conference   FORMCHECKBOX 
discussion   FORMCHECKBOX 
computation   FORMCHECKBOX 
laboratory

 FORMCHECKBOX 
seminar with formal presentation  FORMCHECKBOX 
seminar without formal presentation  FORMCHECKBOX 
workshop

 FORMCHECKBOX 
art workshop   FORMCHECKBOX 
practice   FORMCHECKBOX 
trip   FORMCHECKBOX 
thesis   FORMCHECKBOX 
special problems   FORMCHECKBOX 
tutoring

 FORMCHECKBOX 
research   FORMCHECKBOX 
other, please specify:       

	6. Minimum or Required Resources Available:

	MATLAB

	7. Course time frame and thematic outline

	Outline

Contact Hours

Introduction and Overview
1
The Wireless Channel (Physical Models and Statistical description)
6
Diversity in Point-to-Point Communications (Time, Frequency, Antenna). Examples of OFDM and CDMA)
7
Capacity of Fading Channels
12
Opportunistic Communications
5
Multiple Input and Multiple Output (MIMO) Systems
6
Multiplexing Architectures: V-Blast, D-Blast
4
Universal Space Time Codes
2
Exams
2
Total hours:  (equivalent to contact period) 

45


	8. Grading System

	 FORMCHECKBOX 
Quantifiable (letters)  FORMCHECKBOX 
 Not Quantifiable

	9. Evaluation Strategies

	Quantity
Percent
 FORMCHECKBOX 
 Exams

2
60
 FORMCHECKBOX 
 Final Exam

1
30
 FORMCHECKBOX 
 Short Quizzes

     
     
 FORMCHECKBOX 
Oral Reports

     
     
 FORMCHECKBOX 
 Monographies 

     
     
 FORMCHECKBOX 
 Portfolio

     
     
 FORMCHECKBOX 
 Projects

     
     
 FORMCHECKBOX 
Journals

     
     
 FORMCHECKBOX 
Other, specify:  Class Participation, Homework, Other.
     
10
TOTAL:  

100%


	10. Bibliography:

	Tse D. and Viswanath P. (2005) Fundamentals of Wireless Communication. Cambridge University Press. (Available on line at http://www.eecs.berkeley.edu/~dtse/book.html)

	11. According to Law 51
Students will identify themselves with the Institution and the instructor of the course for purposes of assessment (exams) accommodations. For more information please call the Student with Disabilities Office which is part of the Dean of Students office (Chemistry Building, room 019) at  (787)265-3862 or (787)832-4040 extensions 3250 or 3258.


