
ECE 610: Broadband Communication Networks 

Instructor: Dr Mohamed Mahmoud  

Course website: https://learn.uwaterloo.ca 

Objectives: 

1. To understand the fundamental concepts in broadband communication networks; 

2. To understand the principles and practice of designing, analyzing, and operating networks. 

Course Description: 

This is an introductory graduate course on broadband communication networks. The course is to present 

the main facets of broadband communication networks, i.e., network design, performance analysis, and 

protocols. The focus is on the concepts, the protocols, fundamental design principles, and performance 

analysis. Topics include: circuit switching, packet switching, multiplexing, protocols and layering, digital 

transmission, error detection and re-transmission, medium access control, routing, TCP and UDP, flow 

control, congestion control, etc. 

Prerequisite: ECE 316, 358 or equivalent 

Grading: 

• Assignments will count for 20%. 

• The midterm examination will count for 30%. The final examination will count for 50%. 

[Not writing the exam will result in a grade of zero; 10% deduction per day for late homework 

submission.] 

Text: Course lecture notes and handouts. 

Reference Books: 

1. Kumar, D. Manjunath, and J. Kuri: Communication Networking: An analytical approach, 

Morgan-Kaufman (Elsevier), 2004, ISBN 0-12-428751-4 

2. J. F. Kurose, K. W. Ross, Computer Networking: A Top-Down Approach, 7th edition, Addison-

Wesley, 2016. 

Outline: 
1. Introduction: definition of networks, circuit switching, packet switching, network architecture, 

protocol and layering 

2. Probabilistic description of network and queuing analysis 

3. Physical layer: digital transmission principles and technologies 

4. Data link layer: Error detection and correction, re-transmission, medium access control 

5. Network layer: IP addressing, fragmentation, routing algorithms, etc. 

6. Transport layer: TCP and UDP, flow control and congestion control 

7. Application layer: HTTP, DNS, FTP, synthesis: a day in the life of a web request 

https://learn.uwaterloo.ca/


Homework Assignments: Handed out and “due” on Wednesdays. 

Homework Format: Unless specified otherwise, all written work should: 

Include a Title Page with Student Name and Number 

Be double‐spaced 

Use 12pt Times New Roman font 

Use one inch margins all around 

Have numbered pages 

Academic Honesty: ECE610 adopts a zero‐tolerance policy with regard to Breach of Academic Honesty. 

Please refer to the UWaterloo academic integrity website <https://uwaterloo.ca/academic-integrity/> for 

detail information. Please note that the buying and selling of course material (including lecture slides, 

evaluation items, and materials) may constitute an infringement of intellectual property rights and/or a 

breach of Academic Honesty. Additional information on student responsibilities, regulations and policies 

can be found at 

<https://uwaterloo.ca/graduate-studies-postdoctoral-affairs/current-students/student-responsibilities-

regulations-and-policies>. 

Copyright Information: The course materials are designed for use as part of the ECE610 course at 

UWaterloo and are the property of the instructor unless otherwise stated. Third party copyrighted materials 

(such as books and journal articles) have either been licensed for use in this course or fall under an 

exception or limitation in Canadian Copyright law. Copying this material for distribution (e.g. uploading 

material to a commercial third‐party website) may lead to a violation of Copyright law. 

https://uwaterloo.ca/academic-integrity/
https://uwaterloo.ca/graduate-studies-postdoctoral-affairs/current-students/student-responsibilities-regulations-and-policies
https://uwaterloo.ca/graduate-studies-postdoctoral-affairs/current-students/student-responsibilities-regulations-and-policies

