University Curriculum Committee

Proposal for New Course
	1.  Is this course being proposed for Liberal Studies designation?      Yes  FORMCHECKBOX 
         No  FORMCHECKBOX 


	      If yes, route completed form to Liberal Studies.
	

	
	

	2. New course effective beginning what term and year? (ex. Spring 2008, Summer 2008)
	Fall 2008

	      See effective dates schedule.

	

	3. College
	CENS
	                        4. Academic Unit
	EE

	

	5. Course subject/catalog number
	EE 434 
	                             6. Units
	3

	     (Please add syllabus to the end of this form.)


	7. Co-convened with
	EE 534
	
	7a. Date approved by UGC
	     

	     (Must be approved by UGC prior to bringing to UCC.  Both course syllabi must be presented.)



	8. Cross-listed with
	     

	     (Please submit a single cross-listed syllabus that will be used for all cross-listed courses.)


	9. Long course title
	Wireless Communication and Networking

	    (max 100 characters including spaces)

	

	10. Short course title (max. 30 characters including spaces)
	WIRELESS COMM AND NETWORKING

	

	11. Catalog course description (max. 30 words, excluding requisites).
Fundamental principles of wireless digital communication systems and networks; key properties of the wireless communication channel; building blocks of wireless networks; design and analysis of wireless ad-hoc and sensor networks.


	12. Grading option:         Letter grade
	 FORMCHECKBOX 

	   Pass/Fail
	 FORMCHECKBOX 

	  or Both
	 FORMCHECKBOX 

	

	     (If both, the course may only be offered one way for each respective section.)

	

	13.  Is this a topics course?   Yes  FORMCHECKBOX 
   No  FORMCHECKBOX 


	

	14. May course be repeated for additional units? 
	yes
	 FORMCHECKBOX 

	  no
	 FORMCHECKBOX 

	

	      a. If yes, maximum units allowed?
	     
	

	      b. If yes, may course be repeated for additional units in the same term? (ex. PES 100)
	yes
	 FORMCHECKBOX 
      
	      no
	 FORMCHECKBOX 


	
	

	15.  Please check ONE of the following that most appropriately describes the course:
	

	                        Lecture w/0 unit embedded lab    FORMCHECKBOX 

	Lecture only  FORMCHECKBOX 

	Lab only  FORMCHECKBOX 

	Clinical  FORMCHECKBOX 

	Research  FORMCHECKBOX 


	

	                        Seminar  FORMCHECKBOX 

	Field Studies   FORMCHECKBOX 

	Independent Study    FORMCHECKBOX 

	 Activity      FORMCHECKBOX 
        
	      Supervision   FORMCHECKBOX 
  

	

	

	16. Prerequisites (must be completed before proposed course)
	EE 348

	

	17. Corequisites (must be completed with proposed course)
	     

	18. If course has no requisites, will all sections of the course require (If course has pre or co requisite, skip to question 19): 

	

	
	instructor consent   FORMCHECKBOX 

	department consent   FORMCHECKBOX 

	no consent   FORMCHECKBOX 
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	 FORMCHECKBOX 
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	 FORMCHECKBOX 
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	 FORMCHECKBOX 
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	 FORMCHECKBOX 
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	 FORMCHECKBOX 
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	22. Is a potential equivalent course offered at a community college (lower division only)?    yes 
	 FORMCHECKBOX 
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	 FORMCHECKBOX 

	

	                       If yes, does it require listing in the Course Equivalency Guide?   yes
	 FORMCHECKBOX 
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	 FORMCHECKBOX 

	

	                       Please list, if known, the institution, subject/catalog number of the course.
	     
	

	23. Justification for new course, including unique features if applicable.  Please indicate how past assessments of student 
      learning prompted proposed changes.  (Attach proposed syllabus in the approved university format). 
      This course will complement the traditional EE communication systems course (EE 430 here at NAU) in two ways.  First, it will provide an overview of the all the building blocks of a wireless network, including antennas, radio frequency circuitry, and networking protocols.  It is thus much broader than EE 430, which focuses on the fundamentals of a point-to-point communication link that may be wired (copper or optical fiber) or wireless.

This course will is also a core component of an new 3-year NSF Course, Curriculum, and Laboratory Improvement proposal to uses wireless networks as a motivational vehicle for students to learn the design of “complex” systems---systems that integrate communication theory, analog and radio-frequency circuitry, signal processing, control theory, and the hardware and software design of embedded, networked computing systems.  Similar courses will be offered by co-PIs at the University of Vermont and the University of South Florida, and we will jointly develop course modules that can be adopted by other universities.  A final unique aspect of the course will be a strong assessment effort in collaboration with assessment professionals to measure its effectiveness.

	

	24. Names of current faculty qualified to teach this course
	Paul Flikkema, Sheryl Howard
	

	

	25. If course will require additional faculty, space, or equipment, how will these requirements be satisfied?      

	

	26. Will present library holdings support this course?   yes
	 FORMCHECKBOX 

	            no
	 FORMCHECKBOX 

	


	If the course being submitted for approval is NOT a LIBERAL STUDIES course, please go to step 42.

                                                        LIBERAL STUDIES ONLY
Contact name:                                                        Contact email:       
Dept. Chair name:                                                  Dept. Chair email:      
College Contact name :                                           College Contact email:      
27.  This course is a      FORMCHECKBOX 
 Single section                            FORMCHECKBOX 
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28.  List names of faculty who may teach this course:       
29.  Section enrollment cap:       
If this course is being submitted for approval as a new LIBERAL STUDIES course, please complete questions 30-33.
OR
If this course is being submitted for approval as a new JUNIOR LEVEL WRITING course, please complete questions 37-38.

OR

If this course is being submitted for approval as a new SENIOR CAPSTONE course, please complete questions 39-41.

NEW LIBERAL STUDIES COURSE
30.  Thematic Focus (check all that apply):  If a topics course, must apply to ALL  sections.
       Environmental Consciousness   FORMCHECKBOX 
      Technology and Its Impact   FORMCHECKBOX 
      Valuing the Diversity of Human Experience   FORMCHECKBOX 

31.  Distribution Block  (check one):  If a topics course, must apply to ALL  sections.
       Aesthetic and Humanistic Inquiry   FORMCHECKBOX 
           Cultural Understanding   FORMCHECKBOX 
              Lab Science   FORMCHECKBOX 

       Science/Applied Science   FORMCHECKBOX 
            Social and Political Worlds   FORMCHECKBOX 

32. Skills (check two):  If a topics course, must apply to ALL  sections.
     Creative Thinking   FORMCHECKBOX 
        Critical Reading   FORMCHECKBOX 
       Effective Oral Communication   FORMCHECKBOX 
       Effective Writing   FORMCHECKBOX 

     Critical Thinking  FORMCHECKBOX 

     Ethical Reasoning   FORMCHECKBOX 
        Quantitative/Spatial Analysis   FORMCHECKBOX 
        Scientific Inquiry   FORMCHECKBOX 
       Use of Technology   FORMCHECKBOX 

33.  Is this a topics course?    Yes   FORMCHECKBOX 
          No    FORMCHECKBOX 

     If YES, please complete questions 34-36.     If NO, please go to question 42.

TOPICS COURSE ONLY
34.  Identify the Student Learning Outcomes that will be found in ALL topic syllabi offered under this course number.       
35.  Explain by what method(s) Student Learning Outcomes will be assessed in ALL topic syllabi offered under this course number.      
            
36.  Please attach an example of a Topic Syllabus offered under this course number.

GO TO question 42


NEW JUNIOR LEVEL WRITING COURSE (refer to question 19)
37.  To which degree programs offered by your department/academic unit does this proposal apply?             


38.  Do you intend to offer ABC 300 and ABC 300W?   yes    FORMCHECKBOX 
         no   FORMCHECKBOX 

          If no, please submit a course delete form for the ABC 300.

GO TO question 42

NEW SENIOR CAPSTONE COURSE (refer to question 19)
39.  To which degree programs offered by your department/academic unit does this proposal apply?       
40.  Does this proposal replace or modify an existing course or experience?  yes   FORMCHECKBOX 
        no  FORMCHECKBOX 

       If yes, which course(s)?       
41.  Do you intend to offer ABC 400 and ABC 400C?   yes   FORMCHECKBOX 
       no   FORMCHECKBOX 

          If no, please submit a course delete form for the ABC 400.
	42. Approvals
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EE 434 – wireless communication and networking:  Course Syllabus 

General Information

· College of Engineering and Natural Sciences, Electrical Engineering Dept

· EE 434: Wireless Communication and Networking

· Fall 200x

· Class Schedule: TTh 12:45-2 PM, 3 credit hours

· Instructor: Dr. Paul Flikkema

· Instructor’s Office: Room 207, Engineering Bldg 69

· Office hours:  MWF 9:30-11:00 AM and by appointment

· Instructor’s email: paul.flikkema@nau.edu
· Phone: 523-6114
· WWW: www.cens.nau.edu/pgf
Course Prerequisite: EE 348.

Course Description: Fundamental principles of wireless digital communication systems and networks; key properties of the wireless communication channel; building blocks of wireless networks; design and analysis of wireless ad-hoc and sensor networks. 

Student Learning Expectations/Outcomes for this Course: 

Upon completion of this course, you will:

• know, and be able to describe, the fundamental principles of digital communication systems, such as source coding, channel coding, modulation, and multiple access;

• be able to describe the key properties and models of the wireless communication channel and its impact on these systems;

• understand the engineering building blocks and unique characteristics of wireless networks; and

• understand and be able to use tools for analysis and design of wireless ad-hoc and sensor networks.

Overall, the goal of this course is for you to become competent in the field of wireless communication and networking so that you would be able to contribute to a design team. Throughout the course, we will use wireless sensor networks as an example for describing challenges in communication and networking, and articulating effective analytical tools and solution frameworks.

Course Structure/Approach:

Note: this course is co-convened with EE 534.  While this course and EE 534 will share common lectures, students taking EE 534 will have additional coursework not required of EE 434 students.

• Quizzes - There will be periodic (roughly bi-weekly) announced quizzes during the course;

at most five of these will be counted (i.e., your quizzes with the lowest scores will be discarded)

for your grade. There will be no make-ups for these quizzes. The set of highest quiz

scores will count for 25% of your final course grade.
• Homework assignments - Homework will include traditional problems as well as some MATLAB analysis and simulation assignments. These will count for 20% of your final course grade.

• Exams - There will be two exams during the course (each worth 12.5% of the final course

grade). Make-ups will be allowed only with prior notice and a written professional/medical

excuse. There will also be a final exam worth 20%.

• In-class participation - You are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights. I will monitor your

in-class participation during the semester, and the evaluation will constitute 10% of your

final course grade.

You are responsible for all material covered in lectures, reading assignments, and homework assignments.  Note that the syllabus material covered in the lectures may not be covered in the text.  Finally, most students find that regular attendance is a must for success in the class.

Textbooks:

1. Modern Wireless Communications, S. Haykin and M. Moher, Pearson Prentice Hall, 2005; ISBN 0-13-022472-3.

2. Ad Hoc Wireless Networks: Architectures and Protocols, C. S. R. Murthy and B. Manoj, Prentice Hall PTR, 2004; ISBN 0-13-147023-X.

Tentative Course Outline

In the following, HM = Haykin and Moher, MM = Murthy and Manoj. Also, please note that we

may depart from this schedule (in particular the exam dates) if necessary.

	Week
	Topic
	Required Reading in Texts

	1-2
	Introduction

Detection and Synchronization
	HM 1

MM 1

	2-5
	Modulation and Demodulation;

Radio Communication Channels - Intro
	HM 2

	6
	Exam;

Radio Communication Channels and Modulation
	

	7-8
	Channel Coding and Decoding;

Source Coding and Decoding
	HM 4

	9
	Multiple Access and Medium Access Control
	

	10
	Multiple Access and Medium Access Control
	HM 5, MM 2

	11
	Exam
	MM5, MM6

	11-12
	Routing
	MM 7

	13
	Wireless Sensor Networks
	MM 12

	14
	Self Organization and Autonomic Networks
	Class Notes


Assessment of Student Learning Outcomes:

Assessment of student learning is based on the following components.
Note: this course is co-convened with EE 534.  While this course and EE 534 will share common lectures, students taking EE 534 will be required to complete additional coursework as detailed in the EE 534 syllabus.
Methods of Assessment:

• Quizzes - There will be periodic (roughly bi-weekly) announced quizzes during the course;

at most five of these will be counted (i.e., your quizzes with the lowest scores will be discarded)

for your grade. There will be no make-ups for these quizzes. The set of highest quiz

scores will count for 25% of your final course grade.  
• Homework assignments and projects – Homework will include traditional problems as well as some MATLAB analysis and simulation assignments.  Semester-long wireless networking design and simulation projects will be included as well.  The projects will be done in groups of EE 434 students led by a graduate student from EE 534.  The homework assignments and projects will count for 20% of your final course grade.   

• Exams - There will be two exams during the course (each worth 12.5% of the final course

grade). Make-ups will be allowed only with prior notice and a written professional/medical

excuse. There will also be a final exam worth 20%.  

• In-class participation - You are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights. I will monitor your

in-class participation during the semester, and the evaluation will constitute 10% of your

final course grade.

Timeline for Assessment:  

The timeline for all course components is shown below:

Exam 1                                                 Approximately 6th week

Exam 2                                                 Approximately 10th week

Final Exam                                           Finals week

Homework and Projects                       Approximately every week

Quizzes                                                 Approximately every other week

In-class Participation                            Throughout semester
Grading System:  

The course grade is based on exam scores, homework and projects, quizzes and in-class participation, as shown  below:

Exam 1                                              12.5% of final score

Exam 2                                              12.5% of final score

Final Exam                                        20% of final score

Homework and Projects                   20% of final score                    

Quizzes                                             25% of final score

In-class Participation                        10% of final score

Grading Rubric:

Final grades will be determined by the following percentages: 

A=90+%, B=80-89%, C=70-79%, D=60-69%, F=below 60%.

However, at the professor's discretion, grading cutoffs may be lowered slightly.

Course policy: 

· Late Work: Assignments are due when specified.  Makeup exams are allowed only with prior notice and a written professional/medical excuse.
· Attendance:  You are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights.  I will monitor your in-class participation during the semester, and the evaluation will constitute 5% of your final course grade.

· Office Hours:  Office hours are MWF 9:30-11 AM or by appointment.  You may either email or phone me to set up an appointment. 

· Cell Phone Use in Class: If you have a cell phone or beeper, please turn it to silent mode.  You should not make calls during class.  You should not text message in the classroom.  If you do receive an emergency call, ask to be excused so that you can take it outside the classroom.

· Academic Dishonesty: Incidents of cheating or plagiarism are treated seriously.  The NAU policy on academic dishonesty in Appendix G of the current Student Handbook (linked on the course website) applies in these situations.

University policies:  

Links to the following policies are available at http://jan.ucc.nau.edu/academicadmin/plcystmt.html
Academic Honesty: Plagiarism, cheating, fabrication, or fraud will result in immediate failure in

the course. It is your responsibility to understand university policy regarding academic dishonesty (see the NAU Student Handbook).

Professional Attitude: Attitude and conduct is expected to reflect the same professionalism that is expected in the engineering workplace. Again, you are responsible for understanding and abiding by the NAU policies regarding classroom conduct.

Other NAU Policies: Please refer to the NAU documents describing policies regarding Safe Working and Learning Environment, Studies with Disabilities, and Institutional Review Board. If you do not already have a copy, please request one from the instructor.

EE 534 – wireless communication and networking:  Course Syllabus 

General Information

· College of Engineering and Natural Sciences, Electrical Engineering Dept

· EE 534: Wireless Communication and Networking

· Fall 200x

· Class Schedule: TTh 12:45-2 PM, 3 credit hours

· Instructor: Dr. Paul Flikkema

· Instructor’s Office: Room 207, Engineering Bldg 69

· Office hours:  MWF 9:30-11:00 AM and by appointment

· Instructor’s email: paul.flikkema@nau.edu
· Phone: 523-6114
· WWW: www.cens.nau.edu/pgf
Course Prerequisite: EE 348.

Course Description: Fundamental principles of wireless digital communication systems and networks; key properties of the wireless communication channel; building blocks of wireless networks; design and analysis of wireless ad-hoc and sensor networks. 

Student Learning Expectations/Outcomes for this Course: 

Upon completion of this course, you will:

• know, and be able to clearly describe, the fundamental principles of digital communication systems, such as source coding, channel coding, modulation, and multiple access, including insights regarding relationships between them and the resulting design trade-offs;

• be able to describe and analyze via theory and experiment the key properties and models of the wireless communication channel and its impact on these systems;

• understand the engineering building blocks and unique characteristics of wireless networks, including synthesis of design processes that use those building blocks;

• understand, be able to use, and develop tools for analysis and design of wireless ad-hoc and sensor networks.

Overall, the goal of this course is for you to become fluent in the field of wireless communication and networking so that you would be able to contribute to a design team and lead substantial individual and collaborative research and design projects. Throughout the course, we will use wireless sensor networks as an example for describing challenges in communication and networking, and articulating effective analytical tools and solution frameworks.

Course Structure/Approach:

Note: this course is co-convened with EE 434.  While this course and EE 434 will share common lectures, students taking EE 534 will be required to complete additional coursework as detailed below:

• Quizzes - There will be periodic (roughly bi-weekly) announced quizzes during the course;

at most five of these will be counted (i.e., your quizzes with the lowest scores will be discarded)

for your grade. There will be no make-ups for these quizzes. The set of highest quiz

scores will count for 25% of your final course grade.  Additional questions for EE 534 will explore theoretical aspects of wireless communication and networking in much greater depth, and require approximately 33% more work.
• Homework assignments - Homework will include traditional problems as well as some MATLAB analysis and simulation assignments. These will count for 20% of your final course grade.  Additional questions for EE 534 will explore theoretical aspects of wireless communication and networking in much greater depth, and require approximately 33% more work. 
• Exams - There will be two exams during the course (each worth 12.5% of the final course

grade). Make-ups will be allowed only with prior notice and a written professional/medical

excuse. There will also be a final exam worth 20%.  Additional exam questions specifically for EE 534 will require greater insight and theoretical understanding of the subject material than is required for EE 434 students, and will require approximately 33% more work.

• Research Review - Students taking EE 534 will be required to do an oral and written review of an active research area in wireless sensor networks.  This will count towards 10% of your course grade.
• In-class participation and leadership – You will be required to lead small groups in semester-long wireless networking design and simulation projects.  Also, you are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights. I will monitor your in-class participation during the semester, and the evaluation will constitute 5% of your final course grade.

You are responsible for all material covered in lectures, reading assignments, and homework assignments.  Note that the syllabus material covered in the lectures may not be covered in the text.  Finally, most students find that regular attendance is a must for success in the class.

Textbooks:

1. Modern Wireless Communications, S. Haykin and M. Moher, Pearson Prentice Hall, 2005; ISBN 0-13-022472-3.

2. Ad Hoc Wireless Networks: Architectures and Protocols, C. S. R. Murthy and B. Manoj, Prentice Hall PTR, 2004; ISBN 0-13-147023-X.

Tentative Course Outline

In the following, HM = Haykin and Moher, MM = Murthy and Manoj. Also, please note that we

may depart from this schedule (in particular the exam dates) if necessary.

	Week
	Topic
	Required Reading in Texts

	1-2
	Introduction

Detection and Synchronization
	HM 1

MM 1

	2-5
	Modulation and Demodulation;

Radio Communication Channels - Intro
	HM 2

	6
	Exam;

Radio Communication Channels and Modulation
	

	7-8
	Channel Coding and Decoding;

Source Coding and Decoding
	HM 4

	9
	Multiple Access and Medium Access Control
	

	10
	Multiple Access and Medium Access Control
	HM 5, MM 2

	11
	Exam
	MM5, MM6

	11-12
	Routing
	MM 7

	13
	Wireless Sensor Networks
	MM 12

	14
	Self Organization and Autonomic Networks
	Class Notes


Assessment of Student Learning Outcomes:

Assessment of student learning is based on the following components.
Note: this course is co-convened with EE 434.  While this course and EE 434 will share common lectures, students taking EE 534 will be required to complete additional coursework as detailed below:

Methods of Assessment:

• Quizzes - There will be periodic (roughly bi-weekly) announced quizzes during the course;

at most five of these will be counted (i.e., your quizzes with the lowest scores will be discarded)

for your grade. There will be no make-ups for these quizzes. The set of highest quiz

scores will count for 20% of your final course grade.  Additional questions for EE 534 will explore theoretical aspects of wireless communication and networking in much greater depth, and require approximately 33% more work.

• Homework assignments and projects – Homework will include traditional problems as well as some MATLAB analysis and simulation assignments. These will count for 20% of your final course grade.  Additional questions for EE 534 will explore theoretical aspects of wireless communication and networking in much greater depth, and require approximately 33% more work. 

• Exams - There will be two exams during the course (each worth 12.5% of the final course

grade). Make-ups will be allowed only with prior notice and a written professional/medical

excuse. There will also be a final exam worth 20%.  Additional exam questions specifically for EE 534 will require greater insight and theoretical understanding of the subject material than is required for EE 434 students, and will require approximately 33% more work.

• Research Review - Students taking EE 534 will be required to do an oral and written review of an active research area in wireless sensor networks.  This will count towards 10% of your course grade.
• In-class participation and leadership - You are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights. I will monitor your in-class participation during the semester, and the evaluation will constitute 5% of your final course grade. Students taking 534 will also be required to lead small groups in semester-long wireless networking design and simulation projects.
Timeline for Assessment:  

The timeline for all course components is shown below:

Exam 1                                                 Approximately 6th week

Exam 2                                                 Approximately 10th week

Final Exam                                           Finals week

Research Review Presentation             Last week of classes

Research Review Report                      Last week of classes

Homework and Projects                       Approximately every week

Quizzes                                                 Approximately every other week

In-class Participation and Leadership   Throughout semester
Grading System:  

The course grade is based on exam scores, research review, homework, projects, quizzes, leadership and in-class participation, as shown  below:

Exam 1                                              12.5% of final score

Exam 2                                              12.5% of final score

Final Exam                                        20% of final score

Research Review Presentation            5% of final score

Research Review Report                     5% of final score

Homework and Projects/Leadership 20% of final score                    

Quizzes                                             20% of final score

In-class Participation                          5% of final score

Grading Rubric:

Final grades will be determined by the following percentages: 

A=90+%, B=80-89%, C=70-79%, D=60-69%, F=below 60%.

However, at the professor's discretion, grading cutoffs may be lowered slightly.

Course policy: 

· Late Work: Assignments are due when specified.  Makeup exams are allowed only with prior notice and a written professional/medical excuse.
· Attendance:  You are expected to read material in advance, ask thoughtful questions, and be prepared to be called upon to contribute your insights.  I will monitor your in-class participation during the semester, and the evaluation will constitute 5% of your final course grade.

· Office Hours:  Office hours are MWF 9:30-11 AM or by appointment.  You may either email or phone me to set up an appointment. 

· Cell Phone Use in Class: If you have a cell phone or beeper, please turn it to silent mode.  You should not make calls during class.  You should not text message in the classroom.  If you do receive an emergency call, ask to be excused so that you can take it outside the classroom.

· Academic Dishonesty: Incidents of cheating or plagiarism are treated seriously.  The NAU policy on academic dishonesty in Appendix G of the current Student Handbook (linked on the course website) applies in these situations.

University policies:  

Links to the following policies are available at http://jan.ucc.nau.edu/academicadmin/plcystmt.html
Academic Honesty: Plagiarism, cheating, fabrication, or fraud will result in immediate failure in

the course. It is your responsibility to understand university policy regarding academic dishonesty (see the NAU Student Handbook).

Professional Attitude: Attitude and conduct is expected to reflect the same professionalism that is expected in the engineering workplace. Again, you are responsible for understanding and abiding by the NAU policies regarding classroom conduct.

Other NAU Policies: Please refer to the NAU documents describing policies regarding Safe Working and Learning Environment, Studies with Disabilities, and Institutional Review Board. If you do not already have a copy, please request one from the instructor.
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