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UNIVERSITY OF KENT

MODULE SPECIFICATION TEMPLATE

SECTION 1: MODULE SPECIFICATIONS

1. Title of the module

EL665 Communication Systems
2. School which will be responsible for management of the module

Engineering and Digital Arts
3. Start date of the module
September 2014
4. The cohort of students (onwards) to which the module will be applicable

Students entering Stage 3 in 2014/15 onwards
5. The number of students expected to take the module

50
6. Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Schools and Faculties regarding the withdrawal

N/A
7. Level of the module
H
8. The number of credits which the module represents 

15
9. Which term(s) the module is to be taught in (or other teaching pattern)

Autumn/Spring
10. Prerequisite and co-requisite modules

EL566 Microwave and RF Circuits
EL567 Electronic Circuit Design
11. The programme(s) of study to which the module contributes

BEng Electronic and Communications Engineering

BEng Electronic and Communications Engineering with a Year in Industry

MEng in Electronic and Communications Engineering

MEng in Electronic and Communications Engineering with a Year in Industry
ECS Electronic and Computer Systems one year course.
12. The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

On successful completion of the module, students will have:


1. An understanding of how communications principles are applied in real systems.
2. An ability to analyse and preform top level design regarding antennas and radio propagation, satellite, mobile and fixed communication systems.  

3. An appreciation of the special complexities of mobile links and satellite communications.
4. An awareness of the available products, systems, technologies and techniques in the field of communications systems.
These outcomes are related to the programme learning outcomes in the appropriate curriculum maps as follows:


ECE/ECEwInd: A2, A3, A8, B1, B3, B5, C1, C5.

ECS: A2, A3, A8, B1, B3, B5, C1, C5

13. The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

On successful completion of this module, students will be able analyse and perform high level design of communication systems.
These outcomes are related to the program learning outcomes in the appropriate curriculum maps as follows: 


ECE/ECEwInd and the ECS curriculum maps as follows: D5-D7.
14. A synopsis of the curriculum

Lecture Syllabus

ANTENNAS AND PROPAGATION FOR MODERN WIRELESS SYSTEMS 
Hertzian dipole, small loop, resonant dipoles and balanced/unbalanced transitions, patch and slot antennas, antenna matching, mutually coupled and phased arrays, reflector antennas, antenna measurement and CAD modelling.  Wireless propagation, direct and 2-ray reflection, diffraction, scattering, Doppler spread, large and small scale Rayleigh fading.   Outline of Radar, Stealth & RFID operation.
MOBILE TRANSMISSION SYSTEMS 
Cellular concept: frequency reuse, channel assignment, handoff, system capacity, cell sectorization. 2G, 3G and 4G systems.  Propagation in macrocells, microcells and picocells (indoor).  Empirical models for signal strength.  Narrow-band and wideband channels.  MIMO transmission.
POINT TO POINT AND SATELLITE COMMUNICATION SYSTEMS 
Review of methods of long distance communication.  Microwave point to point links;  capacity, atmospheric conditions, spatial and frequency diversity.  Receivers, noise figure, BER, amplifier compression, frequency converters, antenna branching feed networks.  Transmitter systems.  analogue and digital systems.  Satellite link architecture and link budgets.  orbits, control, multiple access.    
Coursework
EXAMPLES CLASS – ANTENNAS AND PROPOAGATION FOR MODERN WIRELESS SYSTEMS

Two assessed classes.

EXAMPLES CLASS – MOBILE TRANSMISSION SYSTEMS

Two assessed class.
EXAMPLES CLASS – POINT TO POINT AND SATELLITE COMMUNICATION SYSTEMS

Two assessed classes.
15. Indicative Reading List 

Recommended Reading

Wireless Communications, Rapport, 2nd Edition – 2009
Satellite Communications, 4th Ed., Roddy, 2006

Radio Communication – Green, D.C. 2000
Satellite 

Background Reading

Wireless Communications, Rapport, 2nd Edition – 2009
Satellite Communication Systems – Richharia 1999

Antennas and Propagation for Wireless Communication Systems – Saunders and Aragon-Zavala, 2007

16. Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

There will be 36 contact hours consisting of 30 hours of lectures and 6 hours of examples classes. Students will be supervised in examples classes and then expected to complete assignments on their own. The total student workload will be 150 hours.
Learning outcomes 1, 2 and 3 are mainly delivered through Mobile transmission and Point to Point and Satellite systems and also by Antennas and Propagation for Modern Wireless Systems courses and examples classes. 

Learning outcome 4 is mainly delivered through the Antennas and Propagation for Modern Wireless Systems Mobile transmission and also by Point to Point and Satellite Systems courses The total student workload will be 150 hours.
17. Assessment methods and how these relate to testing achievement of the intended learning outcomes
Learning outcome 2 is assessed by the examples classes and learning outcomes 1-4 are assessed by the final examination which will ensure students develop the required knowledge about communication systems design and analysis. The generic learning outcomes are assessed by the examples classes. Weighting between coursework and the examination is 20:80.
18. Implications for learning resources, including staff, library, IT and space
None
19. The School recognises and has embedded the expectations of current disability equality legislation, and supports students with a declared disability or special educational need in its teaching. Within this module we will make reasonable adjustments wherever necessary, including additional or substitute materials, teaching modes or assessment methods for students who have declared and discussed their learning support needs. Arrangements for students with declared disabilities will be made on an individual basis, in consultation with the University’s disability/dyslexia support service, and specialist support will be provided where needed.

20. Campus(es) where module will be delivered

Canterbury Campus
SECTION 2: MODULE IS PART OF A PROGRAMME OF STUDY IN A UNIVERSITY SCHOOL
Statement by the School Director of Learning and Teaching/School Director of Graduate Studies (as appropriate): "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching/Director of Graduate Studies (delete as applicable)
…………………………………………………

Print Name
	..............................................

Date


Statement by the Head of School: "I confirm that the School has approved the introduction of the module and, where the module is proposed by School staff, will be responsible for its resourcing"

	.................................................................

Head of School
…………………………………………………….

Print Name
	..............................................

Date


Module Specification Template
Last updated November 2011
� Required for information purposes only. Changes of campus will not require re-approval of the module specification. 
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