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APPROVED F’03
Proposed New Program

Electrical and Computer Engineering

MS Degree in Wireless and Networking Engineering

1. Proposed new program mission statement:

The MS degree in Wireless and Network Engineering at Lehigh University will educate the next generation of engineers for the communications and networking industry as well as feeding the PhD programs in the ECE, CSE and ISE departments. The program will allow students to focus on any one of the many different concentrations needed within the communications and networking industry.  Thus students can focus on a broad range of topics including circuit design (ECE topic), network programming (CSE topic), graph theoretic network design optimization (ISE topic), optical networking (of interest to the Center for Optical Technologies) and wireless communication systems engineering (a broad understanding of wireless and networking). That each of these study plans can occur in a single program makes this program truly innovative. On the other hand, this requires the program to be interdisciplinary and to draw on courses from the ECE, CSE and ISE departments.  It also requires that the program have a flexible curriculum with a number of choices for students to grow academically.  Towards this goal we have limited the required core courses. These courses have been carefully selected so that students with electrical engineering (EE), computer engineering, computer science (CS) or operations research undergraduate backgrounds can take these core courses. These students can learn the essentials and at the same time be prepared to take the advanced classes in Wireless and Network Engineering that we also offer. 

Rationale for proposed new program:

Networking has become the most important aspect of communication systems of today due to the enormous growth of internet and wireless communication systems, and will certainly continue to be so in the future. Tied to the fact that it is the backbone of all information systems, networking involves a large number of issues from diverse perspectives. From a communication theorists' (electrical engineering) perspective, networking involves design and analysis of multiple access techniques, ways of coping with network congestion and losses, i.e., protocols for routing, retransmissions, flow control. etc. From the computer engineering, computer science and operations research (industrial and systems engineering) point of view, networking involves designing the architecture of computer networks, network programming and optimization. While each of these disciplines offers courses that involve some aspects of networking in their curriculum, we believe that a graduate curriculum whose aim is to produce network engineers who are knowledgeable in all aspects of networking, and therefore are able to contribute to the design and analysis of information systems in the broadest context, is essential. Furthermore, these issues are tightly coupled in a wireless system where the behavior of the physical transmission medium, i.e. the radio channel, has a physical transmission medium, i.e. the radio channel, has a significant effect on all system aspects and overall network performance. Our aim in this proposal therefore is to outline the development of a graduate program in Wireless and Network Engineering and the needs associated with this development.

2. Description of proposed new program:

a. Admission criteria:  (required for Graduate programs only)
(1) minimum requirements

Same as RCEAS (taken from Graduate Student Handbook p7). 

Regular students must meet one of the following conditions:

(1) have Undergraduate GPA of at least 2.75 out of 4.0. 

(2) have GPA of at least 3.00 for last two semesters of undergraduate study, 
(3) have scores at or above the 75th percentile on GRE. 

(4) have GPA of at least 3.00 on a minimum of 12 hours graduate work at other institions. 

(5) have successfully completed the probationary conditions as an associate student. 

These conditions are necessary but not sufficient (see graduate handbook).    
(2) background courses required

ECE 81,  Math 309 or Math 231, ECE 125 (this may be replaced by ECE 108 after an ECE course update) or their equivalent. 
(3) examination(s) (e.g., GRE, GMAT, etc.) required

GRE
(4) language requirement for foreign students

Minimum of 550 on TOEFL
(5) application process for interdisciplinary programs

ECE will review with help from interested CSE and ISE faculty. We plan to follow the ECE review process to simplify matters.  
(6) admission deadline

Same as Engineering college (From graduate Student Hanbook, p. 7) 

fall: July 1; spring: Dec. 1, summer I: April 30, summer II: May 30

b. Specific degree requirements:

Bachelor’s Degree

(1)
course requirements, including a semester-by-semester roster

(2) new courses

Master’s Degree:

(1) course requirements (new or existing)

We propose a two-year program awarding the MS degree in Wireless and Network Engineering. Consistent with the program's interdisciplinary nature, a flexible curriculum with a number of choices for students to grow academically is needed.  Towards this goal we have limited the required core courses to three courses (9 credits) which must be taken by all Wireless and Network Engineering  MS students. These courses have been carefully selected so that students with electrical engineering (EE), computer engineering, computer science (CS) or operations research (industrial and systems engineering) undergraduate backgrounds can take these core courses. The students will learn the essentials and at the same time be prepared to take the advanced classes in Wireless and Network Engineering that we also offer.  This fits the interdisciplinary nature we desire while allowing maximum flexibility. As an example, a student could focus on circuit design for wireless communication systems, an EE topic related to Wireless and Network Engineering. 

Alternatively, a student could focus on network programming, a CS topic, or a student can study to become a communication systems engineer, which requires that the student understand all aspects of communication networks in sufficient detail. That each of these study plans can occur in a single program makes this program truly innovative. Of course, this program will require a large set of electives to be offered regularly. By utilizing the courses offered by several disciplines within the university we feel this is easily accomplished. After taking the three core courses (9 credits), a student should take 7 additional courses (21 credits) in advanced topics on Wireless and Network Engineering. Two of these classes (6 credits) can be replaced by Master's thesis research if the student chooses to produce a Master's thesis related to Wireless and Network Engineering. A total of 30 credits are needed for the MS degree.

Details of the Proposed MS Program

The 3 core courses (to be offered every year) are:

Communication Theory (ECE 342): Establishes the fundamental knowledge of the physical layer of a communication network, i.e., analog and digital communication techniques, modulation, line coding, pulse shaping, detection, bandwidth, basic impairments such as nonlinearities, noise and fading, and the fundamental limits on data communication (prereq: ECE 125, Math 309 or Math 231).

Fundamentals of Wireless Communications (ECE 441): Provides the understanding of basic building blocks of a wireless system, the challenges in designing each of these blocks, and the knowledge of existing and future wireless systems and standards (prereq: ECE 342).

Computer Networks (ECE 404): Provides the understanding of the fundamental issues in networking such as multiple access techniques, routing, congestion control etc. and the mathematical tools necessary for this development such as queuing theory (recently cross listed as CSE 404).

In addition to the core courses, the students will have to take advanced courses that are aimed to furnish the student with an advanced knowledge of more specific elements or types of information networks.  Such courses (offered regularly, but not necessarily every year) must be chosen from any 300 or 400 level ECE or CSE course.  Any 300 or 400 level ISE course in the Operations Research or Information Technology Area will also be allowed. We will also allow other electives that make sense.  These can come from other Engineering departments. Mathematics, Physics, and Business/Economics, for example. At least 18 credits must be at the 400 level, with at least 15 credits from ECE or CSE.
Implementation Plan

All of the core courses have been taught. The first two can be taught by Prof. Blum, Prof. Kishore, Prof. Li, and Prof. Fritchman. The last course can be taught by Prof. Cheng, Prof. Davison, Prof. Perevalov, Prof. Tzeng, and Prof. Blum. We believe it is best to start in a Fall semester due to the sequencing. 
(2) thesis requirement

optional, same as MSEE degree.  

(3) comprehensive examination requirement

none

Doctoral Degree:

(1) language requirement

(2) qualifying or general examination requirement

(3) course requirements

(4) Master’s Degree requirement

(5) Faculty availability to direct dissertations 

(6) Expected time for earning a degree

4.
Academic Impact Statement:

a.
Is this proposed new program interdisciplinary?

Yes.  The courses come from ECE, CSE and ISE. The program has been carefully crafted to allow students in ECE, CSE, and ISE to enter the program and easily complete it in 2 years.  Students with other backgrounds  (mathematics, business, physics should have interest) will be able to complete the program with minimum required preparation . 

b.
Identify any known effects of the proposed new program on other programs at the University.

None known.

c.
If there are known effects, individuals in charge of the affected programs must be consulted about the proposed new program and the following information provided:

(1) Who was consulted?

David Wu from ISE, Ed Kay from CSE.
(2) Is the proposed new program acceptable to the affected programs?

 
yes

(3)
Will any changes be required in the affected programs?  If so, describe.

                no

d.
Identify any known effects of the proposed new program on the University’s commitment to diversity.

        None known.
5.
Resource Impact Statement:

a.
Provide each of the following:

(1)
Library impact statement

no impact, the topics are not new, just the integrated program. 

(2)
Computer impact statement

no impact.

(3)
Faculty impact statement

All of the core courses have been taught. The first two can be taught by Prof. Blum, Prof. Kishore, Prof. Li, and Prof. Fritchman. The last course can be taught by Prof. Cheng, Prof. Davison, Prof. Perevalov, Prof. Tzeng, and Prof. Blum.  All of the advanced courses have also been taught.  In the future we hope to develop and/or hire expertise in experimental wireless system design and offer ``Wireless System Integration and Design'' regularly for students to have a more hands-on experience with designing wireless system prototypes. The ECE department did offer this course (last semester) with the help of a visiting faculty member who focused on certain building blocks (such as wireless transceivers) and on RF measurements for testing wireless systems. In the future we hope to expand this into a multiple course sequence and include discussions of specifications, systems, and software issue also.  We feel that this would be a nice addition at a later date.  
(4)
Facilities impact statement

None.  

b.
Provide a statement indicating who will assume financial responsibility for any new resources required:

