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Telecommunications Engineering:

A Unique University/Industry Course Partnership At Carleton University

1.0 Background

niversities  world-wide are introducing innovative

approaches for engineering education [1,2]. One example of

these paradigm shifts was initiated in 1990 in Ottawa

through a joint venture between Bell Canada and Carleton
University's Department of Systems and Computer Engineering. The
result was the beginning of a challenging industry-based accredited
course entitled “Telecommunications Engineering” for senior under-
graduate and graduate students in Electrical Engineering and Computer
Systems Engineering degree programs. It is now also a capstone course
in Carleton's recently initiated Communications Engineering degree
program. The Telecommunications Engineering course complements
other Carleton courses such as Communication Theory, Digital Com-
munications, Computer Communications, RF Lines and Antennas, and
Telecommunications Circuits.

The objective of the course is two-fold:

e to encompass an integrated and holistic perspective of the broad
concept of telecommunications from the viewpoints of technology,
networking and business, and

e to provide more creative, knowledgeable, and productive human
resources for the rapidly-expanding and competitive information
age.

The goal has been achieved by a cooperative teaching alliance between
the university and lecturers from the telecom industry, Federal Govern-
ment and the Canadian Radio-television Telecommunications
Commission (CRTC). The teaching team for 1999 included 22 lectur-
ers: university (1), industry (14), Federal Government (2), CRTC (1),
Consultants (4). Contributing industry members currently include Bell
Canada, Doscom Enterprises, Newbridge Networks, PSINet, Space-
bridge, Nortel Networks, and Stentor.

2.0 Course Content

The course program (13 weeks, 36
lecture hours) portrays an overview of
telecom network architecture through
an interactive web of transmission,
signalling, switching and teletraffic
operations. Included is the role of
technical standards for ensuring net-
work interoperability and
interconnectivity on a global basis through cooperation with the ITU[3].
The focus is on fundamental network concepts and principles includ-
ing: packet switching, Asynchronous Transfer Mode (ATM), broadband
network transport and access, wireless and satellite systems, engineer-
ing economics, network planning, management and control, Signalling
System No. 7, network synchronization, Intelligent Networks, Personal
Communication Services (PCS), the rapidly-expanding Internet and the
continuing convergence of all aspects of telecom services (data, voice,
video, etc.) towards a seamless global network. The program concludes
with a review of Canadian telecommunication corporations, the Federal
Government's telecom policies and network security, as well as CRTC
regulatory issues stimulated by ever-increasing competition in the glo-
bal telecom scene. The lecture contents and format are continually
revised and updated to reflect the rapid evolution of the industry.

Telecommunication:
“Any transmission, emission or reception of signs, signals,
writing, images and sounds or intelligence of any nature by
wire, radio, optical or other electromagnetic systems.”

- International Telecommunication Union (ITU)

by Robert N.E. Haughton, PEng., Life Member IEEE, Teleducation
Consultant, Bell Canada (retired)
David D. Falconer, PEng., Fellow, IEEE, Department of Systems &
Computer Engineering, Carleton University,

Initiated in 1990, this Telecommunications Engineering course
provides a comprehensive overview of telecommunications
through a cooperative teaching alliance among Carleton Univer-
sity, the telecommunications industry, the federal government and
the CRTC - a stimulating decade of course evolution at the edge of
the third millennium.

Mis sur pied en 1990, ce cours d'ingénierie des télécommunica-
tions apporte une vue d'ensemble sur les télécommunications via
les professionnels de « Carleton University », l'industrie des télé-
communications, le gouvernement fédéral et le CRTC - une
stimulante décennie d'évolution, a I'aube du troisiéme millénaire.

Field visits to on-site operation centres provide an invigorating learning
experience. These include the International Network Management Cen-
tre (INMC) administered by Stentor, and a tour through a large Bell
Canada Central Office (CO). Among the assignments in the course is a
design project; for example the 1999 project involved the technology
and layout specification for a competitive local exchange carrier
(CLEC) to provide a wide range of telecommunications services to
companies in an industrial park. A course notebook, updated annually
by the lecturers, is made available for students, including copies of lec-
ture slides in addition to supplementary information. The role of the
University's Course Coordinator includes an annual reformulation of the
lecture team and lecture scheduling,
as well as presiding at each lecture to
assess course quality. Feedback from
students and lecturers is also impor-
tant in assuring continued course
improvement. Over 500 students have
participated in the program during its
first decade (1990-99).

3.0 Benefits Of The Course

A prime factor for course success is
the hands-on technical and managerial experience of the lecture team.
The students benefit by seeing how fundamental communications, eco-
nomic and managerial principles come together to form
telecommunications networks and systems. The industry clearly bene-
fits from graduates who are knowledgeable in the overall telecom
picture and therefore prepared to contribute quickly and more effec-
tively to the dynamic telecom world. Potential employers see the course
as a plus on resumés of graduating students. Several of the 1999 course
lecturers from industry had previously taken the course when they were
Carleton engineering undergraduates. The course program is but one
trend in the monumental on-going task of re-engineering the educa-
tional infrastructure in response to the current and future demands in all
aspects of telecommunications.
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For further information:
Please contact David Falconer (613) 520-5722, ddf@sce.carleton.ca,
or see the department web site at www.sce.carleton.ca.

About the Authors

Robert Haughton was with Bell Canada until 1983 in managerial
and ITU standards committee roles. Since then he has focused on
the development of a teaching alliance between Carleton Univer-
sity, the telecom industry, Federal Government and the CRTC.

David Falconer is a Professor in the Department of Systems and
Computer Engineering at Carleton University. He has been the
Course Coordinator for the Telecommunications Course from 1992
to 1999.

The IEEE Canadian Foundation

Winners of the
Canadian Web Site Contest for IEEE Student Branches

The IEEE Canadian Foundation (ICF) announces the winners of
“the great Canadian Web Site Contest for IEEE Student Branches”.
The winners are:

First Place - University of Toronto $5,000

Second Place - University of Ottawa $4,000

Third Place - University of British Columbia $3,000

Honorable Mentions - Dalhousie University (TUNS) and Uni-
versité de Sherbrooke $1,500 each

The winning design was supplied by University of Toronto where
the web designer and webmaster is Michael Krejcik and the Chair
of the IEEE Student Branch is Marcus Lam.

To view these sites, use the address of the ICF home page at
“power.mcmaster.ca/icf/”, then click on the link “Winners” near the
bottom of the page. You can also view the web sites of all Canadian
university and college student branches (and their respective depart-
ment sites) by using other links maintained by the Foundation. Our
web site also contains information about the various scholarships and
grants awarded by the IEEE Canadian Foundation.

If you have access to the web, why not take a look at the ICF home
page and find out what our students have done to create interesting
and informative web sites and what these student branches are doing
to enrich the educational and developmental experiences at their
schools. The results may pleasantly surprise you.

The ICF is a registered Canadian charitable foundation. If you would
like to contribute to our IEEE Canadian Foundation, send your
(tax deductible) gift to:

The Treasurer,

IEEE Canadian Foundation,
456 Rogers Street,
Peterborough, ON K9H 1W9.

IEEE CANADA AWARDS  Distinctions honorifiques
décernées par I'lEEE

Nominations are invited for  Vous étes invités a déposer vos mises en candi-
the year 2000 IEEE Canada dature pour les distinctions honorifiques
awards. For the award décernées par I''EEE en I'an 2000.Vous trou-
descriptions and nomination verez de l'information au sujet de ces
forms, please visit the web  distinctions honorifiques et des formulaires de
site www.ieee.ca. The nomi- mise en candidature s'y rapportant sur le site
nation deadline is November ~ www.ieee.ca. La date limite de soumission des
30, 1999. The nominations mises en candidature est le 30 novembre 1999.
should be sent to: Les mises en candidatures devraient étre trans-
mises a:

Professor Vijay Bhargava,
Department of Elec. & Comp. Eng;
University of Victoria;

P.O. Box 3055, STN CSC;

i Victoria, BC V8W 3P6,

Fax: +1-250-721-6048,
I_EEE . e-mail: v.bhargava@ieee.org
Netwoarking the World

Distinctions honorifiques EIC AWARDS

décernées par I'IClI

Des mises en candidature sont aussi
recherchées pour les bourses et récom-
penses de I'Institut canadien des
ingénieurs. La date limite de soumis-
sion des mises en candidature est le 15  nations is September 15, 2000.
septembre 2000. Les mises en candi- Nominations should be addressed
datures devraient étre transmises a : to:

Nominations are also sought for
the Engineering Institute of
Canada Fellows and Awards.
The deadline for receiving nomi-

Mr. Colin H. Campbell; Chair, i
EIC HAF Committee; SN CANAG,

250,1210-8th Street S.W.,
Calgary, AB T2R 1L3,
Phone: +1-403-228-3178;
Fax: +1-403-228-5130
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