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Information Systems & Technology
Institute of Technology

TINFO 453 Course Syllabus

Wireless Networking
I. Credit

· 5 hours of credit: 4 hours of lectures and 2 hours of scheduled laboratory sessions
II.  Course Description

This course covers the fundamental principles underlying wireless communications and networking. Topics include wireless transmission principles, protocols, satellite communications, cellular wireless networks, cordless systems, mobile IP, and wireless networking technologies, including IEEE 802.11and Bluetooth standards.
III.  Educational Objectives

· An understanding of the broadband wireless data communications 
· An understanding of designing, deploying, testing, and debugging wireless systems from license-free WiFi to WiMAX as well as microwave systems. 

· An understanding of radio terms and wireless technology including the various modulation schemes, antennas, RF propagation, WiFi, Mesh, WiMAX and related topics. 

· An understanding of radio, antenna and coax cable specifications, all of which is needed for successful deployment of wireless broadband systems. 

· An understanding of cellular systems and satellite communication
· An ability of designing, deploying, testing, and debugging a wireless network system

IV. Educational Outcomes
A student who successfully completes this course should be able to:
· Describe the evolution of wireless communications
· Explain the various popular standards and systems employed in the wireless industry
· Identify the effect of the atmospheric channel on radio waves and how to combat some of the detrimental affects
· Identify the factors that affect the capacity of a wireless communication system
· Explain the usage and allocation of the electromagnetic spectrum in detail
· Select the various types of antennae for wireless transmission and reception
· Explain the basic modulation schemes used in the industry
· Explain various examples of outdoor wireless systems
· Read and interpret documents containing wireless specifications
· Deploy and manage wireless systems
V. Textbook
· Wireless Communications & Networks (2nd Edition) by William Stallings, Prentice Hall, 2005. 
· 802.11 Wireless Networks: The Definitive Guide, by Matthew S. Gast, O’reily Media, 2005
· Deploying License-Free Wireless Wide-Area Networks by Jack Unger, Cisco Press, 2003 (optional)
VI. Evaluation

Grades in the course will be determined as follows:


Quizzes
10%

Term Project
20%

Labs

30%

Exams
40%


Mid-Term Exam
15%


Final Exam
25%

Total

100%
VII. Course Conduct

Students are encouraged to attend classes or arrange absences in advance.  The class may be divided into several teams to encourage collaboration among students. Each student must read the assigned readings and be prepared to discuss them in class.  Also, each student/team will have a group discussion time to prepare for and share assignments during class. To aid the learning process, students are required to participate in class discussion. The success of the course is largely determined by the quality of the interactions. Class participation will be respected according to their logical contents rather than personal opinions.  Students are advised to think carefully through the implications of their position in advance of contributing to the discussion. All quizzes, reviews, labs, and exam do not allow any late submission or taking without strong reason and proof in advance. 
VIII. Grading Policy

Undergraduate Students

The UW grading system will be respected in my grading. See the UW grading information website for information for undergraduate students:

 http://www.washington.edu/students/gencat/front/Grading_Sys.html
According to the UW grading policy, you must have the following GPAs in order to pass this course: Undergraduate students need 2.0 or greater. 
	Grade
	GPA
	Score
	Grade
	GPA
	Score
	Grade
	GPA
	Score
	Grade
	GPA
	Score

	A 
	4.0
	98-100
	B+
	3.4
	89
	C+
	2.4
	79
	D+
	1.4
	69

	
	3.9
	95-97
	
	3.3
	88
	
	2.3
	78
	
	1.3
	68

	A-
	3.8
	93-94
	
	3.2
	87
	
	2.2
	77
	
	1.2
	67

	
	3.7
	92
	B
	3.1
	86
	C
	2.1
	76
	D
	1.1
	66

	
	3.6
	91
	
	3.0
	85
	
	2.0
	75
	
	1.0
	65

	
	3.5
	90
	
	2.9
	84
	
	1.9
	74
	
	0.9
	64

	
	
	
	B-
	2.8
	83
	C-
	1.8
	73
	D-
	0.8
	62/63

	
	
	
	
	2.7
	82
	
	1.7
	72
	
	0.7
	61

	
	
	
	
	2.6
	81
	
	1.6
	71
	E
	0.0
	<60

	
	
	
	
	2.5
	80
	
	1.5
	70
	
	
	


IX. Academic Standards

Both the value and the success of any academic activity, as well as the entire academic enterprise, have depended for centuries on the fundamental principle of absolute honesty.  Students assume full responsibility for the content and integrity of the academic work that they submit. Although students are encouraged to discuss ideas and analyses with others, individual written assignments must reflect only the individual’s efforts. Reference citations must be used correctly to credit another person’s ideas.

A complete list of Academic Standards is published in the University of Washington Tacoma Catalog. A student who violates Academic Standards for an assignment will receive no credit for that assignment.

X. Disability Support Services

If you would like to request academic accommodations due to a temporary or permanent disability, contact Disability Support Services (DSS) in the Mattress Factory Bldg., Room 253.   To schedule an appointment, call 253.692.4522.  You are required to provide adequate documentation of your disability to DSS to receive services.  For more information see: 
http://www.tacoma.washington.edu/studentaffairs/SHW/dss_about.cfm
.

XI. Course Web Site & Tentative Course Schedule

The professor will maintain the course web site. Course related resources such as syllabus, schedule, assignments, old exams, etc, will be linked to the web site. According to the course progress, the web site may be updated without giving enough notice in advance:

https://moodle.insttech.washington.edu/ 
In addition, the schedule and procedures for this course are subject to change. Changes will be announced in class and it is the student's responsibility to learn and adjust to changes.

	W
	Topic
	Reading 

	1
	· Introductions

· Review Syllabus

· Real Systems Examples

· Scope of Course

· OSI Model

· History of Wireless

· Basic Types: WiFi, WiMAX, Mobile-Fi, UltraWideband
	Instructor PPT, Handouts

Figs 4.6 and 4.8

Picture show

Slides

Stallings: 75 – 78

Stallings: Chapter: 1.1 – 1.6



	2
	· Analog and Digital Signals

· Freq vs Wavelength

· Time Domain/Freq Domain

· FFT and DSP chips

· Channel Capacity

· Nyquist Bandwidth

· SNR

· Shannon Capacity

· Introduction to data rate vs. SNR

· Radio Terms and Concepts

· Antennas

· SNR
	Stallings: Chapter 2.1 – 2.2

Unger: 19 – 22, 44

Gast: 280

Stallings: Chapter 2.3 – 2.4

Stallings 2.7, Key Terms, Ques 2.1 –2.16, Prob 2.1, Appendix 2A and

examples 2.1, 2.2 (Disregard the Voltage calculations)

Stallings: 5.1

Gast: 546 – 551; Unger: 38 - 45

Unger: 30 – 31, 38 – 45 46 - 55

	3
	· SOM

· Propagation 


	Stallings: 5.2 – 5.4

Unger: 46 – 55,

Stallings: 5.6, 

	4
	· Fresnel Zones


	Stallings: pps 333 - 334

Gast: 246 – 248, 260 – 263, 284 - 285

	5
	· Non-SS modulations:

· ASK, FSK, BPSK,

· AM

· QPSK,

· FM/PM

· GMSK (GFSK)

· PCM (telephony, VoIP)
	Stallings 6.1 – 6.4



	6
	· Mid-term Exam 
· Spread Spectrum Modulation: 

· FHSS
· DSSS 

· OFDM Stallings 

· 802.11 Wireless Standards


	Unger: 193 – 200, 241 ff
 Stallings 7.3, 
Gast 241, 256 – 250, 253 -271

Stallings pp 337 - 240, 
Gast 276 -290, 
Unger: 289 -290, 
Stallings 14.1, 14.2, 14.3, 14.4 , Gast: pg 10 - 17

	7
	· WiFi Technical Descriptions 

· WiMAX and its related technologies

· TPC and DFS 

· WiFi Security:

· WEP,

· WPA 

· 802.1x and EAP, 

· 802.11i : 

· TKIP 

· Michael CCMP
· WPA 
	Gast: pps 170 – 187

Gast: pps 199 – 205

Gast: pps 170 - 187

Gast: pps 199 - 205

Gast: pps 114 – 128

Gast: pps 129 – 136, pps 145 - 148

Gast: pps 149 – 161

Gast: pg 160 

	8
	· Real Systems

· Power Spectral Density

· Wireless Mesh Networks

· Spec sheet for sample radios

· RF connectors, fixed attenuators

· Throughput test demo

· Case Study: GMU Townhouses

· System Design Recommendations

· Review of DSSS Stallings: 

· CDMA Modulation
	Unger: 75 – 78

Unger: Chp 4, 5, 7, 8



	9
	· Cellular Networks 

· GSM 

· 2G Systems 

· 2.5G Systems 

· 3G Systems 

· 3.5G Systems

· 4G and LTE

· Cell Phone Bands 

· Bluetooth Technology

· Satellite Communications 
	Stallings: Chp: 9, 10


	10
	· Cellular Networks 

· Term Project Presentation
	

	11
	Final Exam 
	


2

