SUBJECT DESCRIPTION FORM
Subject Title: 
Telecommunication Networks
Subject Code:
EIE443 
Number of Credits:
3
Hours Assigned:
Lecture/tutorial
39 hours




Laboratory
3 hours

(Equivalent to 9 hours spent  

by student in laboratory)
Pre-requisite:
nil


Co-requisite:
nil
Exclusion:
nil
Objectives:

This subject aims at introducing to the students the knowledge about the telecommunication industry: its services and market, the theoretical basis about performance (queuing theory) and operation (multiplexing, switching, routing, and signalling).

Student Learning Outcomes:

Upon completion of the subject, students will be able to:

Category A: Professional/academic knowledge and skills

1.
Describe and relate fundamentals of telecommunication networks and associated technologies.

2.
Apply the principles of queuing theory in evaluating the performance of telecommunication networks.

3.
Solve problems and design simple systems related to telecommunications networks.

4.
Appreciate the reasons for switching, and the relative merits of the possible switching modes, e.g. packet and circuit switching.

5.
Understand the principles of the internal design and operation of communication switches, and the essence of the key protocols that are used with switched networks.

Category B: Attributes for all-roundedness

6. 
Present ideas and findings effectively

7. 
Think critically and learn independently

8. 
Assimilate new technological development in related field

Syllabus: 

1
Overview of Telecommunication Networks and Industry

1.1
Trends, technologies and network elements in telecommunication networks.


1.2
Telecommunication industry in Hong Kong: Regulatory bodies, major telecommunication operators, major telecommunication services and activities.

2. 
Queuing Theory and Traffic Engineering

2.1
Poisson source characteristics.


2.2
Analysis of different queuing systems: M/M/1, M/M/2, M/M/N/N queues.


2.3
Traffic engineering: Erlang’s formula, blocking probability.

3. 
PCM and Digital Multiplexing Hierarchy

3.1
Telecommunication network hierarchy.


3.2
Digital multiplexing hierarchies: T1, E1, T2, and T3 carrier systems.


3.3
Plesiochronous and synchronous multiplexing, SONET and SDH transmission systems.

4.
Switching Systems Design

4.1
Switching fabrics: Switch architecture, performance evaluation; Time division switches: shared memory switch, time-slot-interchange switch; Space division switches: Crossbar, Clos and Banyan.

4.2
Traffic management and scheduling in a switch.


4.3
Optical switching: wavelength division multiplexing (WDM)


4.4
Signalling principles: SS7 signalling and public telephone networks. 
Laboratory Experiments:

1.
Poisson source properties and their characterization.

2.
Simulation study on queueing properties. 

3.
Design of an N-trunk telephone switch.

Method of Assessment:

Continuous assessment:  40%

Examination:  60%

The continuous assessment will consist of a number of assignments, quizzes and two tests.
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