Syllabus EE 381V Advanced Wireless: Space-Time Communication

Syllabus

EE 381V Advanced Wireless: Space-Time Communication

Lecture: Mondays & Wednesdays 3:30-5:00pmENS 126, uniquenunber: 17180

Instructor Information

Robat W. Heath Jr.

Assodate Professor

Office Address. ENS 435

Office: (512)232-2014

E-mail: rheath@ece.utexas.edu
Office hours: Tuesday 3:30-5:30pm

Teaching Assistant Information

Chan-ByoungCheae
cbchae@ece.utexas.edu

Kaibin Huang
huangkb@mail.utexas.edu

TAswill hold office hours 11am-1pmMondays in the WNCG break roomon thefourth floor of
the ENS bulding.

Reading Materials
The course will use thedraft of anew bookon MIMO Communication co-authored by Prof.

Heath and several members of the Wireless Systems InnovdionsL ab. Drafts of each chapter will
bedistributed on Blackboad.

Y ou mightfind thefollowing classic reference useful as well:
Introduction to Space-Time Wireless Communications

by Arogyaswami Paulrgj, Rohit Nabar and Dhananjay Gore
CambridgeUniversity Press, ISBN: 0521826152

Prerequisites

EE 381K-2 Digital Communication (EE 381K-11 Wireless Communication or EE 381V
Advanced Wireless: Space-time communication suggested). Familiarity with Matlab or
LabVIEW will be hdpful for the project and homework assignments.

Course Introduction
Space is truly the find frontier in wireless communication systems. When leveraged correctly,
the use of multiple antennas at the transmitter and/ or the receiver, create a propagaion channd
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with additiond spaial degrees of freedomtha can be exploited to improve the qudity, capeacity,
and coverage - problems faced by all wireless systems. In this class you will learn the
fundamentals of space-time communication from the perspective of signd processing and
communication theory. The emphasis will be on MIMO (multiple-input multiple-output)
communication systems where antennaarrays are used at both trangmitter and receiver. Theclass
cove's the fundanentals as well as a several advanced topics and an overview of MIMO related
standads

Course Policies

Assignments - Assignments are duein the box outside the ingructor® office at the time and day
they are due(typically at 3pmon Wednesdays). Homeworks received after the due dae and time
will be given ! credit untl the following three days. You may discuss problems with other
students and work in study groupsbut al work mug be your own. Copying another student@
homework is congdered cheating and the appropriate action will be taken. Homework, tests, and
solutionsfrom previousofferingsof this course or offeringsof related courses onthe Internet are
off limits. Use of these materials will be consdered cheating and appropriate action according to
the Academic Dishonesty Policy listed bdow will be taken. To solve homework problems you
are allowed to access booksand papers but you mug cite the source of any of your work. You
mug write down the names of any students you collaborate with on the homework. Given that
theexams will be closed bookit isrecommended that you attempt the problemsindividudly.

Exams - There will be two mid-term exams. They will bein class and time-limited to one hour
and fifteen minutes. The exam will be closed book and notes. In class exams are aways
chdlenging dueto the time condraint. | recommend tha you practice working problems from
the book, example problems, and homework problems. Use atimer so tha you practice working
problems unde pressure.

Participation - There will be frequent discussionsand presentations Participaion will be noted.
Please be aware tha participaion is not the same as attendance. Please do not attend class if you
simply intend to deep in the classroom

Evaluations - Course and indructor evaluaionswill occur thethird week of November.

Phone - Receiving and placing cellular calls during class is prohibited. Likewise interactive text
messaging, checking email, etc. in classis prohibited.

Grading

40% Project (amore detailed project descriptionwill be provided)
20% Midterm #1

20% Midterm #2

20% Homework and Participaion

Important Dates

Last day to add a class (withoutapprovd): September 4
Last day to drop aclass (with possible refund) September 14
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Last day to drop aclass (withoutacademic pendty): September 26

Last day to drop aclass (with approvd fromthe University): December 7
Project proposl due Octobe 1 at 3pm

Find term project paper: December 7 at midnight

Find exam: There will notbeafind exam (pending charman approvd)

Academic Dishonesty

Faculty in the ECE Department are committed to detecting and responding to al ingances of
scholastic dishonesty and will pursue cases of scholastic dishonesty in accordance with
university policy. Scholastic dishonesty, in al its forms, is a blight on our entire academic
community. All parties in our community -- faculty, staff, and students -- are responsble for
creating an environment tha educates outstanding engineers, and this god entails excellence in
technical skills, self-giving citizenry, and ethical integrity. Indugry wants engineers who are
competent and fully trusworthy, and both qudities mug be developed day by day throughoutan
entire lifetime. Scholastic dishonesty indudes, but is not limited to, cheating, plagiarism,
colluson, falsifying academic records, or any act designeal to give an unfair academic advantage
to the student. Thefact tha you are in this class as an engineering student is testament to your
abilities. Pendties for scholastic dishonesty are severe and can indude but are nat limited to, a
written reprimand, a zero on the assignment/exam, re-taking the exam in question, an F in the
course, or expulsion from the University. Don®jeopadize your career by an act of scholastic
dishonesty. Details aboutacademic integrity and what conditutes scholastic dishonesty can be
foundat thewebgte for the UT Dean of Students Office and the General Information

Catalog, Section 11-802

Use of Blackboard in Classes

This course uses Blackboad, a Web-based course management system in which a password-
protected Site is created for each course. Student enrollments in each course are updded each
evening. Blackboad can be used to distribute course materials, to communicate and collaborate
onling to pog grades, to submit assignments, and to take online quizzes and surveys.

You will be responsible for checking the Blackboard course site regularly for class work and
announe@ments. As with al computer systems, there are occasiond scheduled downtimes as
well as unanticipated disruptons Notification of these disruptions will be poged on the
Blackboad login page  Scheduled downtimes are not an excuse for late work. However, if there
is an uncheduled downtime for a significant period of time, | will make an adjugment if it
occurs close to theduedae.

Blackboad is available at http://courses.utexas.edu. Suppat is provided by the ITS Help Desk
at 4759400Mondg throughFriday 8 am to 6 pm, so plan accordingly.

University Policies and Privacy

The University of Texas at Augin provides, uponrequest, appropriate academic adjugments for
qudified students with disabilities. Students with disabilities who require specia
accommodaionsneed to get aletter tha doauments the disability from the Services for Students
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with Disabilities area of the Office of the Dean of Students (471-6259voice or 471-4641TTY
for users who are deaf or hard of hearing). This letter should be presented to the instructor in
each course at the beginning of the semester and accommodaionsneeded should be discussed at
tha time. Five busness days before an exam the student should remind the instructor of any
testing accommodaionstha will be needed.

Web-based, password-protected class sites will be assodated with all academic courses taughtat
The University. Syllabi, handous, assignments and other resources are types of information tha
may be available within these sites. Site activities could indudeexchanging e-mail, engaging in
class discussions and chats, and exchanging files. In addition, electronic class rogers will be a
component of the sites. Students who do not want ther names induded in these electronic class
rogers mug restrict ther directory information in the Office of the Registrar, Main Building,
Room 1.

For information on restricting directory information see:
http://www.utexas.edu/student/registrar/catal og9gi00-01/app/appd9 html

Religious Holidays

Religious holy days sometimes conflict with class and examinaion schedules. If you miss an
examindion, work assignment, or other project due to the observance of areigiousholy day you
will be given an oppotunity to complete the work missed within a reasonale time after the
absence. Itisthepolicy of The University of Texas at Augin tha you mug natify each of your
ingructors at least fourteen days prior to the classes scheduled on daes you will be absent to
observe areligiousholy day.
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