Stevens Institute of Technology

Howe School of Technology Management

Syllabus
TM618A PERFORMANCE MANAGEMENT OF EMERGING MOBILE WIRELESS NETWORKS
	Semester: Spring 2006
	Day of Week/Time: Wednesdays/6:15 PM until 8:45 PM


	Instructor name and contact information
Dr. Kevin Ryan
kryan@stevens.edu
1-201-216-5565

Morton Building Room 338
	Office Hours: Please contact me to schedule an appointment
Class Website: Access through WebCT



Overview 
	This course develops a fundamental understanding of the performance, management and life-cycle analysis of emerging mobile wireless networks. The two major components of a mobile wireless network; the Radio Access Network (RAN) and the core Back-Bone Network (BBN), are described in terms of their major functional elements. The impact of each of these functional elements upon the ability of the system to achieve established performance metrics is examined. This course will also examine the trade-offs in system performance and management that each of the functional elements has on the system complexity, planning, and ability to meet the required performance objectives of the system. Life-cycle analysis and in particular, the migration of mobile wireless systems to third generation networks is discussed. The impact of such migration on system architecture and cost is emphasized. The aforementioned topics of system performance, management and life cycle analysis are crucial to wireless managers and professionals in the planning and migration of mobile wireless networks. The course also includes a team project where the students will apply the knowledge covered by the course topics to a practical case study.
Prerequisites: TM601, TM605, TM610, and TM615


Introduction to Course

	· Challenging and comprehensive course.
· Four quizzes, one midterm, and a comprehensive final.
· All lecture notes, homework assignments and solutions, and this course syllabus are available on the WebCT course web site. It is your responsibility to download the required material from the course website for each class.
· You are responsible for all course announcements and information for a class you do not attend. The course calendar, located at the end of this syllabus, is subject to change.
· Homeworks are assigned weekly and are due at the start of each class. I suggest you make a copy of your homework assignment for your use as we review the solutions.
· Homework assignments handed in up to one week late will have a 50% penalty. No homework will be accepted after one week from the original due date.
· Guidelines for an INC: Student has completed a significant portion of the course, is in good standing, and has an emergency (e.g. work or family). Student must request a grade of INC in writing.
· You must read, sign, and submit the ethical statement found in this course syllabus.


Relationship of Course to Rest of Curriculum
	This course examines the performance management of existing and emerging mobile wireless networks. It builds upon the fundamental knowledge of cellular wireless networking provided in TM615 “Wireless Communications and Mobile Computing”.  In addition to being an elective in the graduate telecommunications management program, it is an approved course in the Management of Wireless Networks graduate certificate program.


Learning Goals

	Upon successful completion of this course the student will:
· Demonstrate an understanding of the fundamental Performance Measures related to the Radio Access Network (RAN), including Coverage, Capacity, Bit and Frame Error-Rates.

· Compare and distinguish various system architectures and components related to the RAN and their impact on system performance.

· Apply various traffic models related to the Radio Access Network (RAN) to determine system performance and capacity.

· Understand the trade-offs encountered in the planning and dimensioning of the RAN.

· Understand and quantify user-requirements related to the RAN, such as Quality-of-Service (QoS) and coverage.

· Identify the impact of the users’ RAN-related requirements on the overall system performance and complexity.

· Articulate the challenges related to packet access (a fundamental 3G capability) and their impact on overall system performance and complexity.

· Demonstrate an understanding of the fundamental Performance Measures related to the Back-Bone Network (BBN). Examples are QoS metrics such as End-to-End Delay, Jitter and Packet Loss.

· Compare and distinguish various system architectures and components related to the BBN and their impact on system performance.

· Apply various traffic and system models related to the BBN to determine performance and capacity.

· Understand the trade-offs encountered in the planning and dimensioning of the BBN (Back-haul Network Design).

· Quantify user-requirements related to the BBN and identify their impact upon the design of the BBN.

· Understand and quantify the impact of the users BBN-related requirements on the overall system performance and complexity.

· Discuss the challenges related to the mobility of users and their impact on overall system performance and complexity.

· Outline and examine the life-cycle analysis for mobile wireless networks.

· Understand the importance and circumstances of migration from 2G/2.5G to 3G networks.




Pedagogy

	The course will employ lectures, class discussion, and individual homework assignments. 


Required Text(s)
	Two Required Text Books: 
Wireless Communications: Principles and Practice Second Edition. Author: Theodore S. Rappaport. Prentice Hall. ISBN 0-13-042232-0

Wireless Network Evolution: 2G to 3G Author: Vijay K. Garg. Prentice Hall. ISBN 0-13-028077-1


Required Readings
	Chapters in the course texts. (See course calendar at the end of this syllabus for the chapters covered in each text).


Additional Readings

	Additional articles may be assigned as needed. 


Assignments

	· Weekly comprehensive homework assignments


	Grading
	Grade 
Percent

	Weekly Homework Assignments
	5

	Four Quizzes: (No quiz score is dropped)
	20

	Midterm Exam
	35

	Final Exam
	40

	Total Grade
	100%


Ethical Conduct

	The following statement is printed in the Stevens Graduate Catalog and applies to all students taking Stevens courses, on and off campus.

“Cheating during in-class tests or take-home examinations or homework is, of course, illegal and immoral.  A Graduate Academic Evaluation Board exists to investigate academic improprieties, conduct hearings, and determine any necessary actions.  The term ‘academic impropriety’ is meant to include, but is not limited to, cheating on homework, during in-class or take home examinations and plagiarism.“

Consequences of academic impropriety are severe, ranging from receiving an “F” in a course, to a warning from the Dean of the Graduate School, which becomes a part of the permanent student record, to expulsion.

Reference:  
The Graduate Student Handbook, Academic Year 2003-2004 Stevens

Institute of Technology, page 10.

Consistent with the above statements, all homework exercises, tests and exams that are designated as individual assignments MUST contain the following signed statement before they can be accepted for grading. ____________________________________________________________________ 

I pledge on my honor that I have not given or received any unauthorized assistance on this assignment/examination. I further pledge that I have not copied any material from a book, article, the Internet or any other source except where I have expressly cited the source.

Signature ________________



Date: _____________

Please note that assignments in this class may be submitted to www.turnitin.com, a web-based anti-plagiarism system, for an evaluation of their originality. 




Course Schedule
	Lecture
	Date
	Topic Covered

	1
	1/18
	Chapter Three (Rappaport): The Cellular Concept – System Design Fundamentals
Note: Lecture notes for Chapter One (Rappaport): “Introduction to Wireless Communication Systems” and Chapter Two (Rappaport): “Modern Wireless Communication Systems” will be posted on the course web site along with a homework assignment and solutions. This material is a review of some of the important concepts discussed in TM615. Please read the first two chapters in Rappaport and the associated lecture notes and review the homework assignment and solutions.

	2
	1/25
	Chapter Three (Rappaport) continued: The Cellular Concept – System Design Fundamentals

	3
	2/1
	Chapter Four (Rappaport): Mobile Radio Propagation; Large-Scale Path Loss

Sections 4.1 through 4.10 (Note: We will only examine one Outdoor Propagation Model)

	4
	2/8
	Chapter Four (Rappaport) continued: Mobile Radio Propagation; Large-Scale Path Loss

Sections 4.1 through 4.10 (Note: We will only examine one Outdoor Propagation Model)

	5
	2/15
	Chapter Five (Rappaport): Mobile Radio Propagation; Small-Scale Fading and Multipath

Sections 5.1 through 5.6
Quiz One: Covers first three lectures

	6
	2/22
	Chapter Six (Rappaport): Modulation Techniques for Mobile Radio

Sections 6.4 through 6.9 and section 6.11

	7
	3/1
	Chapter Six (Rappaport) continued: Modulation Techniques for Mobile Radio

Sections 6.4 through 6.9 and section 6.11

Quiz Two: Covers lectures four and five 

	
	3/8
	Midterm Exam: Covers first seven lectures

	
	3/15
	NO CLASS: Spring Break

	8
	3/22
	Chapter Seven (Rappaport): Equalization, Diversity, and Channel Coding

Sections 7.1 through 7.11

	9
	3/29
	Link Budget (Reference is Section 2.8 of Garg)

	10
	4/5
	CDMA Capacity (Reference is Chapter 10 of Garg)

	11
	4/12
	CDMA Network Planning and RF Optimization (Reference is Chapters 18 and 19 of Garg)
Quiz Three: Covers lectures eight and nine


	12
	4/19
	Radio Resource Management and Packet Access



	13
	4/26
	Backbone Networks: QoS, Traffic Models, Network Design, and Mobility Management

Quiz Four: Covers lectures ten and eleven

	
	5/3
	NO CLASS: University is following a Friday schedule

	
	5/10
	Comprehensive Final Exam
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