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A one year full time course 

· Choice of leading edge taught course modules

· Transferable and Personal skills development
· Substantial Industrially linked research project
· Ideal preparation for Industrial R&D
· Potential fast track to a Ph.D
· EPSRC awards available
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Forward

Dear Prospective MRes Student,

The MRes in Telecommunications - one of a small number of research oriented Masters degree programmes established as a result of a UK Government White Paper and at the specific behest of industry - provides a unique and particularly valuable opportunity for high-calibre graduates in engineering, physics, mathematics, etc. to prepare themselves for a high-profile career in, or related to, research and development in this most dynamic of disciplines.

The programme has been devised and is delivered in close co-operation and harmony with leading industrial players in the telecommunications sector.  The UK Government has made available a number of specific, funded postgraduate studentships per year for the programme.  The year-long programme serves both as a preparation for a career in R&D in industry or as a “fast-track” towards a PhD.  At the end of the year you may choose to take up a position in or allied to the telecommunications sector, taking with you a qualification which is increasingly recognised for its unique features of personal skills development in combination with technical excellence and real, industrially-relevant research and development experience.  Alternatively, you may wish to continue your research towards a PhD.  This programme provides for this and you can choose to work towards a PhD topic building directly upon your MRes project or to branch out in a new direction.  To secure this route for the most able and committed MRes participants, UCL has made available a number of special postgraduate research studentships available only to MRes participants to enable them to continue towards a PhD.  These studentships are available to home and EU students and cover fees and maintenance.

This last aspect demonstrates very clearly the commitment of UCL to the MRes programme, operating in partnership with government and industry to ensure that this exciting new development has every opportunity to deliver full value to participants and to the telecommunications sector.

I encourage you to look carefully through this booklet and to discuss with us how this innovative programme can help you to develop your full potential for participation at the highest level in advanced telecommunications.

We look forward to having you join us on the MRes Telecommunications programme at UCL.
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Yours Sincerely

       
Professor Hugh Griffiths
Head of Department

Department of Electronic and Electrical Engineering







University College London

The Department of Electronic and Electrical Engineering, University College London

The Department of Electronic & Electrical Engineering at University College London is one of a small group of top rated EE departments in the UK.  It is the oldest in England, dating back to 1885 and Professor Sir Ambrose Fleming, famous as inventor of the thermionic valve and the Left-hand and Right-hand Rules.  

We enjoy and maintain a long tradition of excellence in teaching and research, leadership in professional affairs and very high visibility world-wide. 

The department is committed to research excellence and was rewarded with a grade, a 5A, in the last research assessment exercise. The subject areas covered in the department encompass not only telecommunications but also electronic materials and devices, electronic circuits and systems and microwave radar and optics.  Research in telecommunications spans the full spectrum from the physical layer, exemplified for example by optoelectronics and optical networks, through to network management, intelligent networks and services and business aspects.

The teaching and research areas are equally important to the reputation of the Department.  It is these qualities of understanding and information delivery that we sought to incorporate into the modules on offer.
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The Research Masters Programme

Key Features of the Master of Research degree (MRes) in Telecommunications 

· The major focus for the MRes degree is the research project. The research project is supervised by an academic member of staff and is carried out in either our research laboratories or in the research laboratory of a collaborating industrial company. 

· Strong linkage of the research project to industry. Often as part of a major collaborative program with key players in the Telecommunications and related sectors.

· High quality, specialist technical courses given by leading research figures from UCL and Industry. 

· Course modules reviewed and updated annually by an academic and industrialist experts to maintain the relevance and quality of the material delivered.

· Supported by an Industrially relevant programme of transferable and personal skills development operated jointly by the department and the UCL Graduate School.

· Overall course managed and reviewed regularly by a panel containing senior staff of many of the major telecommunications as well as leading academics and civil servants.

Telecommunications Activities at UCL

The Research Masters programme is only one component of a wide range of telecommunications activities undertaken at UCL.  The MRes is complemented by a conventional MSc course in Telecommunications where the emphasis is on taught courses with a project component as well as by a part-time MSc tailored to the needs of practising engineers in industry.  These three Masters degrees share some commonality in the teaching of the telecommunications modules.  This means that during lectures, you will be sitting alongside engineers who are at the sharp end of telecommunications in industry.  This always ensures lively debate and helps to place in context the material covered in lectures.

As well as the taught course activity, UCL has an enviable international reputation in telecommunications.  Staff are involved in many activities including providing advice to governments, consulting for multinational companies, organising conferences and running large scale research projects funded by both industry and government.  This diverse range of activities is of benefit to students since the Department has a very strong sense of being a team at the leading edge of technology and innovation; this ensures that project work is exciting and that the relevance of the work is apparent.

Research Project and Dissertation

The ‘substantial research experience’ is at the heart of the Research Masters programme and is required to involve not less than 60% of the time. The project is undertaken with an individual academic supervisor, working in association with one of the telecommunications-related research groups at UCL or a collaborating industrial research laboratory. In either case, the project is invariably closely linked to industry, a strong feature of the Telecommunications MRes at UCL. The research project culminates in the submission of the MRes Dissertation. Assessment is based on the Dissertation and an oral examination. The project also provides an essential ‘application vehicle’ for certain of the supporting ‘T&P’ elements of the MRes in Telecommunications, as indicated below, which provides for synergistic mutual enhancement of the individual facets of the programme.

A range of project titles which have been offered over recent years are reproduced below. This list is not exhaustive but merely gives an idea of the range of research areas covered.

· Voice over IP in unified Networks

· Affordable low complexity space/time processing for wireless telecommunications

· Dynamic wavelength allocation and routing algorithms in WDM optical packet networks

· IP QoS with dynamic wavelength management

· Low cost, open architecture radar systems

· LL based provision of QoS for mobile IP-based applications

· Synchronisation techniques for packet switched optical networks

· Fibre supported radio network architectures

· ATM over satellite for aeronautical communications

· Dynamic Bandwidth Management for IP QoS

· WDM and polarisation interleaving for mm wave radio over fibre systems

· High Capacity Synchronous Networks: Performance Planning and Management

· Cross-Wavelength Coding for High Capacity Optical Fibre Communications

· Coding for Multiple and Segmented Channels

· Wireless LANs exploiting Fibre-Radio Technology

· Tunable semiconductor lasers.

· Static characteristics of quantum well saturable absorbers.

· Analysis of high-resolution land clutter

· Next Generation Satellite Systems for Air Traffic Management

· Traffic Generator for Multi-way Multimedia over the Internet (Mbone)

· Synthetic Aperture Sonar

‘Transferable and Personal’ Skills Elements





Transferable and personal skills covers such topics as communications, team working, decision making and management. These skills are being seen as of increasing importance by employers as an essential element of the overall training of research and development specialists. The 'T&P' skills element draws on the UCL Interdisciplinary Personal and Professional Skills in Research Practice (PPSRP) programme. This provides generic and transferable skills training for UCL postgraduate researchers (both MRes and PhD) students. In addition to the central provision some specialist transferable skills specific to the needs of the telecommunications Industry are taught within the department. This element of the MRes serves to foster and develop business awareness and relevant skills capabilities in graduate researchers that can be applied very widely during their subsequent careers.  The main elements of the 'Transferable and Personal Skills' training programme can be briefly summarised as follows: 
· Personal & Professional Management Skills 

This course is delivered by the Educational and Professional Development Department at UCL and includes a range of skills including team working, communications skills, project planning and management, organisational processes and decision making. This element includes a residential course for research students from a range of UCL postgraduate courses.  Some of the skills taught here are put into practise via presentations made at the departmental postgraduate poster session and communications symposium as detailed below.
· Java and the Internet

This course is primarily experiential in character. Lectures, hands-on activities and demonstrations are combined to provide exposure to, and experience of, a range of software skills appropriate to communications engineering including an overview of OO programming techniques and software development. Introduction to UML. An introduction to Java - applets and applications. Java objects and syntax. IP networking in Java including creation of URL connections sockets and servers; HTML communication protocols, GET, PUT etc. Introduction to web-based programming, HTML, CGI, distributing processing using servlets and Applets; Thin and Thick client applications. Introduction to concurrent processing, parallel processing and multithreading; Java and network security issues; Graphical user interfaces and the Java alternative windowing toolkit (AWT).

· The Business Environment

This module deals with strategic management issues related to running a telecommunications operating company [Telco], enabling delegates to appreciate the business perspective of telecommunications both in the UK and globally. Emphasis is on providing an understanding of the interactive nature of the forces impacting on the performance of Telcos.  
Advanced Knowledge and Skills Elements






These taught course sections of the MRes makes extensive use of our experience with the Integrated Graduate Development Programme ‘Telecommunications for Industry’ extended out to a wider communications research and development community by incorporating technical options also from other postgraduate programmes at UCL such as Optoelectronics and Microwaves. The taught components comprise an Introduction to Telecommunication Networks followed by a further 3 optional technical modules. In all the taught components constitute 120 equivalent contact hours. covering research techniques, advanced knowledge and advanced skills.
Each IGDP module has an academic manager and an industrial monitor who comments on the evolution of the detailed syllabus, with industrial presenters augmenting and complementing the academic contributions. Details of these course modules are listed below.

· Basic Technical Course:
Introduction to Telecommunications Networks (ITN)











Assessment: Exam

This module provides a wide perspective of available communication networks and their properties. Many of the topics covered are fundamental to communication engineers regardless of whether they are working in a circuit switched or packet switched environment. 

The following topics are addressed: 

Introduction to communications networks and services. The rapidly changing world of telecommunications. Telecommunication networks and the Internet. Sources and signal characteristics. PCM systems. Integrated services digital network (ISDN). Plesiochronous digital hierarchy (PDH), synchronous digital hierarchy (SDH), synchronous transport networks. Teletraffic engineering and performance evaluation. Control and Management planes. Introduction to access network technologies. Introduction to mobile networks and mobility, GSM, UMTS,  overview, introduction to satellite networks. ATM principles and networks and BISDN: network integration and evolution towards Multi-services network.

· Specialist Technical Courses:
Introduction to IP Networks (IPN)











Assessment: Exam

This module serves as an introduction to Internet Protocol (IP) based networks, protocols and services. The aim is to provide a foundation for understanding of IP technologies and to show how such networks are impacting on the telecommunications environments and enable the realisation of multi-services communications networks. 

Topics addressed include: Introduction to IP networks and the Internet. Data network topologies. The Open Standards Interconnect model and standardised layer services with detail reference to important IP protocols. Some commonly used applications FTP, TELNET, PING, ARP. Managing networks, SNMP, management information bases. The World Wide Web; HTML, web browser and search engine architectures. The Internet as an alternative public network. The role of the Domain Name Server and protocols including mobility. Functions of Routing and Switching. The corporate IP network and its services IP practical applications and Telecommunications. IP and ATM: IP Quality of Service. Voice over IP. Introduction to IPV6 and next generation networks.

Communications Signals Modelling (CSM)

                                                                                    Assessment: Exam
Introduction to Signals and Spectra: Correlation function, narrow band noise and envelope detection. Noise Concepts; noise temperature, factor and figure; noise analysis of cascaded networks. Analogue to Digital Conversion; Sampling; Aliasing, Nyquist’s criterion; general sampling theorem; quantisation noise. Binary Data Representations; PCM, bit errors due to noise; noise statistics; threshold level, decision point, sampling time; Bit Error Rate (BER). Coding: RZ, NRZ (L, M, S), BRZ (AMI), Split Phase (Manchester), Split Phase (Mark), Delay Modulation (Miller Code); spectral efficiency for NRZ and RZ; Modulation Theory: amplitude and phase modulation; QAM, PSK and FSK. Coding and spread spectrum techniques; FDMA, TDMA and CDMA; illustrations from current and proposed systems. BER  for OOK, PSK, FSK. Distinctions and similarities between microwave and optical communication systems. Computer-aided system modelling techniques.

Telecommunication and IP convergence (TIC)








Assessment: Assignment
This module deals with the convergence of and broadband services of the public telecommunications and IP networks. This is an important topic for operators and vendors.

Topics include: Introduction to broadband technologies and services in the telecommunications and IP domains. Overview of broadband protocols. Introduction to IP protocols ATM protocols and signalling; Advanced IP protocols including RSVP and diffserve and QOS. Discussion on IP Vs ATM debate. IP network architectures. IP case studies. ATM, Frame Relay and Gigabit Ethernet. ATM and services management. Interworking PSTN and IP: H323. and project Tiphon. Use of Radius servers. Access network and point of attachment issues. Mobility issues, DHCP, mobile agents. Emerging technologies, IP over SDH; IP over WDM; mobile GPRS. 

Intelligent Networks and Services (INS)








 Assessment: Assignment
This module outlines the concept, definition and evolution/development of the control plane in supporting Intelligent Network services, placing this in a historical and operational context and relating it to established practices and evolutionary trends in service provision. An outline of both American and European perspectives is provided. The physical and functional architectures are outlined and their relationship discussed. 

Topics addressed include the following: Introduction to the control plane. IN Standards. Networking Architecture IN applications. Virtual Private Networks. IN system management. Signalling. Formal techniques and signalling. IN in mobile networks. Future computing, parallel processing, scaling  issues. 

Network and Services Management (NSM)








Assessment: Exam

This module presents a layered view of network and service management requirements and operations. It begins with a review of network management, identifies key functional areas and details support systems and an associated architecture. 

Topics addressed include: Introduction to role of network management. Configuration management, event management, testing, access and security, network planning, work management; network management standards, network management model OSI and Internet management approaches. Network Management Forum (NFM), OMNIPoint TMN; element management, and network

control layer; service management, service management layer functions, service templates, generation of service definitions; future prospects for automation, role of AI, KBS, HCI, co-operating agents.

Network Planning and Performance (NPP)











Assessment: Assignment

The module gives students an understanding of the processes of designing and planning telecommunications, broadband and IP-based networks. The process is taken from the creation of market forecasts of demand on the network to the implementation of plans. Aspects of the design that influence the likely replacement of the PSTN, the ATM and IP networks are also covered. It also deals with the performance that a network must be designed to meet and those performance parameters that impact on the quality of service perceived by customers.  

Topics covered include: Network planning, teletraffic theory,  forecasting & traffic measurement, network traffic management, numbering and addressing:, ATM, IP network planning.

 

 

Telecommunications Transmission Systems (TTS)








Assessment: Exam

This module addresses mainly physical layer issues associated with three main transmission technologies - copper, radio and fibre. Transmission fundamentals and techniques are explored and placed in the context of telecommunications access, core, and international network realisation and applications. 

Topics addressed include: Characteristics of copper cables, optical fibres, and radio channels. Practical cases of fixed and mobile radio systems. The role of optics in the network. The capabilities of optical fibre and optical amplifiers. The use of fibre and radio plesiochronous and synchronous (SDH and SONET) networks. The use of digital signal processing (DSP) techniques.

Mobile and Personal Communications (MPC)








Assessment: Exam

This is a rapidly moving field. This module provides an overview of current status, factors leading to this point and how MPC systems might develop over the next few years. The remit of the module is broad and encompasses not only traditional cellular and cordless systems, but includes satellite personal communication systems, high altitude platforms, pagers, wireless LAN systems and short range infra-red and RF data systems.

Topics addressed include: Radio propagation fundamentals, cellular systems concepts and system planning, the global system for mobile communications (GSM), UMTS and IMT-2000 and likely third  generation evolution, cordless and paging systems, private mobile radio (PMR) and trunked radio systems. the role of satellites and high altitude platforms in MPC, IrDA and Bluetooth as illustrative short range wireless data communication systems, HIPERLAN and IEEE802.11 as illustrative W-LAN systems.

Interactive Multimedia Systems (IMS)








Assessment: Assignment

This module covers technological, application and legislative issues, developed to service the emerging interactive multimedia systems market in an IP and ATM environment. This concerns uses of various broadband network systems ranging from entertainment and information services, through multimedia web usage to interactive distance group-working. 

Topics include: Transport delivery systems, the application and evolution of networking technology, coding techniques, the use of the Internet, examples of services, quality of service, standards and regulatory issues.

Other Telecommunications Related Technology Options








Assessment: Exams

Other courses may also be available especially as an option for students pursuing a project in a telecommunications related project such as optoelectronics or microwave technology. These courses can be drawn from related Masters Training Programmes within the department. There may however be some restrictions on taking these courses due to timetabling and other MRes course  commitments. The advisability of taking any of these options is usually discussed at an early stage with the student's project supervisor and the MRes course director.

Integration of the Training and Research Elements

MRes participants interact strongly with one-another during the taught elements  - particularly the ‘transferable and personal skills’ components – as well as with practicing researchers in industry through participation in the IGDP ‘Telecommunications for Industry’ taught course modules. They are required to put the ‘T&P’ elements into practice in their research projects and this provides the vehicle for several of the assessed elements of these components. In addition, MRes in Telecommunications students all participate in two events we hold at UCL each year intended specifically to provide young developing researchers with the opportunity to present their research work. These are:

· Poster Presentation Session, Lecture and Dinner: The MRes in Telecommunications participants together with other research students in this general area at UCL produce a Poster on their research for an ‘Open Afternoon’ for industry, followed by a prestige lecture and reception/dinner. This provides an opportunity for interaction between industrial participants and MRes researchers. The poster session provides experience in preparing and presenting research in this format and MRes participants are formally assessed as part of the ‘T&P’ element of the programme. 

· London Communications Symposium: A  two-day Symposium at which young researchers at UCL and elsewhere present their work and a number of senior researchers from Industry provide invited presentations. Each MRes, prepares a paper for publication and presentation. The paper is subjected to review and feedback and further assistance/guidance is provided with presentation techniques in the ‘transferable and personal’ skills elements of the MRes programme. This helps to develop the presentation skills of the MRes participants and  to integrate the taught and research elements. 

Studentships and Admission to the Programme

A limited number of MRes scholarships are usually available for UK/EU or overseas students to study at UCL. See the UCL Entrance Scholarships web page

for details of these scholarships and general information. These scholarships are however highly competitive and all applicants should indicate what alternative sources of funding they will have available on their application form. Applications based entirely on the expectation of obtaining a UCL scholarship are unlikely to be successful except in the case of exceptional candidates. 
The minimum qualification needed to enter the MRes programme is an upper second class honours degree (2.i) from a UK university or an equivalent class of degree from an overseas university. The degree may be in any relevant subject, e.g. electronic engineering, communication engineering, computer science, physics. Applicants from overseas, who have not previously studied or worked in the UK, are required to satisfy UCL's English Language.

Application forms may be obtained on line from the college web site listed at the bottom of this document or from the department (see below). It is important that you give some thought to the page on which you make a personal statement. The MRes programme director uses this information, in addition to the other sections of the application, to make a judgement as to whether you are an appropriate candidate for the MRes programme and as an aid to formulating an appropriate research project. 

Suitably qualified or soon to be suitably qualified applicants will be given an opportunity to visit the department for a meeting with the Programme Director and the Postgraduate Advisor. We do not expect overseas applicants to attend such a meeting. 

For further information and an application form please contact: 

    Ms N. Best 

    Postgraduate programme secretary

    UK telephone: 020 7679 7300 

    International telephone: +44 20 7679 7300 

    E-mail: n.best@ee..ucl.ac.uk 

Or, if you wish to have an informal discussion about the MRes programme, contact the programme director: 

    Dr Karl Woodbridge

    UK telephone: 020 7679 3969

    International telephone: +44 20 7679 3969

    E-mail: k.woodbridge@ee.ucl.ac.uk 

Fax number: 

    UK Fax: 020 7388 9325 

    International Fax: +44 20 7388 9325 

Address: 

    Department of Electronic and Electrical Engineering 

    University College London 

    Torrington Place 

    London 

    WC1E 7JE 

    United Kingdom

Web Pages

You can find more information about the MRes programme and other related information on our web site shown below. Full details of all UCL postgraduate courses, scholarships, entrance requirements and application forms can be found on the college web site also given below.

http://www.ee.ucl.ac.uk/~kwoodbri/mres.html




http://www.ucl.ac.uk/prospective-students/

Disclaimer

This information is provided for general guidance only; the detailed content and scheduling of the programme may vary according to changing demands.
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