CIS5930 WIRELESS NETWORKING SPRING 2016
Course Description

Wireless technologies, e.g., cellular, Wi-Fi, and Bluetooth, have become an inseparable part of people’s everyday life. This course is intended to cover a wide spectrum of topics on wireless networks, including the physical layer, the medium access control layer, and the network layer. It is designed mainly for graduate students in the computer science major who are interested in exploring this exciting field. 

This course will start with the physical layer which includes signal propagation models, modulation/demodulation techniques such as BPSK, CDMA, and OFDM, and error correction codes. The focus will be on understanding, implementing, and experimenting with the physical layer to build a solid foundation for the study of the upper layers. After gaining knowledge of the physical layer, the typical wireless networks, e.g., cellular phone networks, Wi-Fi, Bluetooth, will be discussed and analyzed in detail. Emerging technologies such as wireless mesh network protocols and wireless sensor network protocols, will also be discussed.

Instructor:

· Zhenghao Zhang 

· Email: zzhang@cs.fsu.edu (strongly preferred means of communication) 

· Home page: http://www.cs.fsu.edu/~zzhang 

· Office: 164 Love Building    

· Phone: (850) 644-1685 

· Office Hours: Tuesday, 3:30-4:30 PM, Friday, 3:30-4:30 PM, or by appointments

Class time and location:

· Tuesday and Thursday, 12:30 PM – 1:45 PM, LOV 103 

Course Objectives

1. Be able to explain the fundamentals of wireless communications, including modulation/demodulation with BPSK/OFDM, MIMO, error correction code, etc.  

2. Be able to explain the designs of wireless networks protocols, including 802.11 network, cellular phone network, wireless mesh network, etc.
3. Learn to implement wireless communication transceivers and wireless network protocols in software

Course Website:

http://www.cs.fsu.edu/~

HYPERLINK "http://www.cs.fsu.edu/~zzhang/CDA3100_Fall_2009.htm"zzhang/CIS5930_Spring_2016.htm 

Prerequisites

1. Good knowledge of algorithm design 

2. Basic knowledge of probability theory

3. Efficient in programming

Textbook and Class Materials

The course materials will mainly be the slides and other materials posted on blackboard. Supplementary materials include:  
· “Wireless Communications & Networking" by Vijay Garg, Morgan Kaufmann, June 2007 
· “Fundamentals of Wireless Communication” by David Tse and Pramod Viswanath, downloadable at http://www.eecs.berkeley.edu/~dtse/book.html
Projects 

There will be about 5-6 projects, which typically require processing the input in plaintext format using any preferred language into outputs such as wireless packets and a project in which the students will be required to read a recent research paper and make a 20-minute presentation. Projects are mostly group projects but there may also be individual projects depending on the progress of the course.   
Final Time:

According to http://registrar.fsu.edu/dir_class/spring/exam_schedule.htm, our final is schedule on Tuesday in the final week, 10:00 - 12:00 noon. 

Grading Policy
Let S be the number in determining the grade, which will be a combination of project grades, the midterm grade, and the final grade according to: 

· projects, 40%, all projects equally weighted

· midterm exam, 20%

· final exam, 40%  
 and the letter grade is determined by:  

	Score
	Grade
	Score
	Grade
	Score
	Grade

	90 ( S
	A
	65 ( S < 70
	B-
	S < 50
	F

	85 ( S < 90
	A-
	60 ( S < 65
	C
	
	

	80 ( S < 85
	B+
	55 ( S < 60
	D
	
	

	70 ( S < 79
	B
	50 ( S < 55
	E
	  
	


Missed Exam Policy:

A missed exam will be recorded as a grade of zero. We will follow the university rules regarding missed final exams (see http://registrar.fsu.edu/dir_class/spring/exam_schedule.htm), for all the exams, including the final exam.
Late Penalties:

Unless otherwise specified, assignments have two due times. Assignments turned in before the first due time are considered in time. Assignments turned in before the second due time are considered late and will be penalized by 10 %. Assignments will NOT be accepted after the second due time. Usually, the first due time is the beginning of a lecture and the second due time is the beginning of the next lecture.
University Attendance Policy:
Excused absences include documented illness, deaths in the family and other documented crises, call to active military duty or jury duty, religious holy days, and official University activities. These absences will be accommodated in a way that does not arbitrarily penalize students who have a valid excuse. Consideration will also be given to students whose dependent children experience serious illness. 

Academic Honor Policy:
The Florida State University Academic Honor Policy outlines the University's expectations for the integrity of students' academic work, the procedures for resolving alleged violations of those expectations, and the rights and responsibilities of students and faculty members throughout the process. Students are responsible for reading the Academic Honor Policy and for living up to their pledge to "...be honest and truthful and...[to] strive for personal and institutional integrity at Florida State University." (Florida State University Academic Honor Policy, found at http://fda.fsu.edu/Academics/Academic-Honor-Policy) 

Americans with Disabilities Act:
Students with disabilities needing academic accommodation should: (1) register with and provide documentation to the Student Disability Resource Center; and (2) bring a letter to the instructor indicating the need for accommodation and what type. This should be done during the first week of class. This syllabus and other class materials are available in alternative format upon request. For more information about services available to FSU students with disabilities, contact the: Student Disability Resource Center 874 Traditions Way 108 Student Services Building Florida State University Tallahassee, FL 32306-4167 (850) 644-9566 (voice) (850) 644-8504 (TDD) sdrc@admin.fsu.edu http://www.disabilitycenter.fsu.edu
Free Tutoring from FSU:
On-campus tutoring and writing assistance is available for many courses at Florida State University. For more information, visit the Academic Center for Excellence (ACE) Tutoring Services' comprehensive list of on-campus tutoring options at http://ace.fsu.edu/tutoring or contact tutor@fsu.edu. High-quality tutoring is available by appointment and on a walk-in basis. These services are offered by tutors trained to encourage the highest level of individual academic success while upholding personal academic integrity.

Syllabus Change Policy: 

Except for changes that substantially affect implementation of the evaluation (grading) statement, this syllabus is a guide for the course and is subject to change with advance notice.
Tentative Schedule:
	Week
	Topic
	Reading

	Week 1
	Introduction to wireless communications.
	Vijay book Ch. 4. 

	Week 2
	Implementing a simple BPSK transmitter/receiver. 
	Vijay book Ch. 9.

	Week 3
	Wireless propagation models.  Advanced modulations: CDMA.
	Vijay book Ch. 3, 11.

	Week 4
	Advanced modulations: OFDM. MIMO.
	Vijay book Ch. 10.

	Week 5
	Error Correction Code.
	Vijay book Ch. 8. 

	Week 6
	Introduction to wireless local area networks. Wireless MAC layer. Wi-Fi.
	Vijay book Ch. 21.

	Week 7
	Advanced topic in Wi-Fi. Rate adaptation. Security. Network planning.  
	Vijay book Ch. 21.

	Week 8
	Introduction to cellular phone networks. GSM. 3G. 4G.
	Vijay book Ch. 5, 15, 16, 17, 24.

	Week 9
	Cellular phone network continued.
	Vijay book Ch. 5, 15, 16, 17, 24.

	Week 10
	Introduction to Bluetooth, Zigbee.
	Vijay book Ch. 19, 20. 

	Week 11
	Introduction to wireless multi-hop networks. Routing protocol.
	In slides.

	Week 12
	Advanced routing protocol in wireless networks. Network coding. Opportunistic routing.
	In slides.

	Week 13
	Wireless sensor networks.


	In slides.

	Week 14
	Research paper presentation.
	TBD

	Week 15
	Research paper presentation. Final review. 
	TBD


