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1) Prerequisite knowledge

a) Competence at the start

To understand the building blocks and the  signals in a telecommunication system, the student must be able to explain or apply:

· basic concepts of electricity and electronics 

· signal processing concepts like convolution, different transforms (Laplace, z, DFT, DCT), analogue and digital filters, the spectral representation of 2-D and 3-D signals, power spectral density and autocorrelation of random signals

· system theory concepts like stability of a system, transmittance and impulse response

· basic telecommunication concepts like: modulation techniques, baseband transmission codes, guided and unguided propagation of signals, antennas,...

b) Courses

The following courses are required:

· EL005 Signals and systems (Dept CISS).

· TE005 Analog and digital electronics (Dept CISS).

· TE006 Basic principles of telecommunication means (Dept CISS).

2) Final competences (and relation to final attainment levels of the RMA)

After finishing the course the student will be able  to:

· explain the structure  of a radio transmitter and receiver and the role of each building block.

· evaluate technical data sheets and noise performance of  radio transmitter and receiver.

· write technical specifications of  radio transmitter and receiver.

· explain the structure  of a Software Defined Radio (SDR).

· Implement a simple waveform on a SDR platform.

· explain the structure  of a black/white and a color TV.

· explain the structure  of a  composite signal used in black/white and color TV and the structure of the  digital TV signals.

· explain the structure of a satellite telecommunication system.

· evaluate the link budget of a satellite link.

· explain the structure of a cellular communication network, like the GSM network.

3) Content

The course gives an overview of the theory and practice behind many of today's communications systems. The course introduces the architecture and technology of telecommunication systems at a block diagram level with an accent on radio transmitters/receivers, satellite communications and wireless communication networks.

The following topics are covered:

· Structure of an analogue and digital Radio transmitters at a block diagram level

· Structure of an analogue and digital Radio receivers at a block diagram level

· Noise performance and linearity of radio  transmitter and receiver

· Digital modulation schemes

· Optimal digital receivers for band limited signals in an AWGN channel

· Carrier and symbol synchronisation

· Spread spectrum techniques

· Software Defined Radio technology

· Transmission of images: structure of black&white and color TV at a block diagram level, structure of composite signal, digital TV

· Satellite communication systems

· Wireless cellular communication systems

4) Study Material

· Course text by Prof. VLOEBERGHS

· The course is supplemented with slides.

Reference Works :

· John G. PROAKIS,  Digital Communication, Mc  Graw-Hill 

· Bernard SKLAR, Digital Communications, Fundamentals and Applications, Prentice Hall

5) Didactic means

The following didactic means  will be used during your course:

· Lectures.

· Lab sessions using MatLab 

· Lab sessions on a SDR platform.

· Visit of a satellite ground station.

6) Means of evaluation

Daily Work (1/3 of the marks) consists of:

· An oral test on a theoretical part.

The exam (2/3 of the marks) consists of :

· An oral exam (30 min preparation and 30 min discussion)  for the evaluation of the theoretical knowledge.

Division of marks :

	Evaluation
	Coëfficient
	Weighing (%)
	Maximum score

	Daily work  - test
	1/3
	-
	20

	Exam
	2/3
	-
	40
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