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PRESENTACION

Brief description the course: The course describes the problems that present mobile and
wireless communication systems, with particular emphasis on the effects of the channel,
such as fading and Doppler spread. Tools to counteract these effects that are usually
employed in the design of digital demodulators are shown in this course. Different digital
modulation techniques, such as multicarrier modulation or spread spectrum, are studied
and implemented.

e Titulacién: Master in Telecommunications Engineering
e Mddulo/Materia: Tecnologia de Telecomunicaciéon / Teoria de la sefial y la
comunicacion
e ECTS: 5
e Curso, semestre: Second semester, third bimester
e Caracter: Obligatorio
o Profesorado:
e Rezola Garciandia, Ainhoa / Profesor contratado doctor
(argarciandia@unav.es)
e Vélez Isasmendi, Igone / Profesor colaborador (ivelez@ceit.es)
e Zamora Cadenas, Leticia / Profesor colaborador (Izamora@ceit.es)
e |[dioma: Inglés (5 ECTS)

RESULTADOS DE APRENDIZAJE (Competencias)

e CB7 - Students will know how to apply the knowledge acquired and will have the
ability to solve problems in new or unfamiliar environments within broader (or
multidisciplinary) contexts related to their area of study.

e CB10 - Students will possess sufficient learning abilities to continue studying, to a
considerable extent, autonomously and under their own guidance.

® CG1 - Students will be able to plan, calculate and design products, processes and
facilities in every area of telecommunications engineering.

® CG8 - Students will acquire the knowledge, understanding and ability to apply
necessary legislation in the exercise of a Telecommunications Engineering career.

e CEO1 - Students will have the ability to apply methods of information theory,
adaptive modulation and channel coding, as well as advanced techniques of
digital signal processing for communication and audiovisual systems.

e CEO03 - Students will have the ability to implement cable, wire and satellite
systems in fixed and mobile communications environments.

CONTENTS OF THE COURSE

1. Introduction to wireless communications
e Introduction to mobile and wireless systems.
2. Implementation of digital communication systems in AWGN channels

® Reviewing a QAM communication system.
e Synchronization techniques.
® Analog impairments introduced by the front-end in a transceiver.
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3. Implementation of digital communication systems in fading channels

e Fading channels and how to model them.
e Implementing digital communication systems in fading channels.
e Multicarrier modulation and OFDM.
® Example of an OFDM system: IEEE802.11 standard.
® Spread spectrum techniques.
e Example of a spread spectrum system: IEEE802.11 standard.

EDUCATIONAL ACTIVITIES

The theoretical part is accompanied by a series of lab sessions that illustrate the most
important aspects of the course.

Theory sessions

Students must attend the lectures as they are the basis to perform the practice sessions of
the subject. Questionnaires will be employed to evaluate the knowledge adquired by the
students in these theory sessions. It will be necessary to deliver all questionnaires to be
evaluated positively in the final grade.

Lab sessions

In the computer lab, the Matlab sessions will be explained. The practice sessions must be
done individually. It is expected that the student works during the lab session and outside of
class time. It will be necessary to attend all practice sessions to be evaluated positively in the
final grade.

Project

Each student will implement in Matlab a baseband processor of a telecommunications
system. Students will work in class and outside of class time. Students must write a report in
article format (with a maximum of 6 pages in two columns) of the work done.

EVALUACION

ORDINARY ASSESSMENT
Theory: 2 points. Students will be evaluated by means of a questionnaire.

Test about the labs: 2.5 points. Students must attend to all lab sessions and deliver the
scripts and models created during them. The work done in the practice sessions will be
evaluated by means of a questionnaire.

Final Project: 3 points. The work done in the project will be assessed, together with the
report.

Exam: 2.5 points. The students will be asked questions about the final project.
Criteria to pass the course in ordinary call:

e Students whose final grade is 5 points or more will pass the course.
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e Students whose final grade is below 5 points will not pass the course and will be
graded as Suspenso .

e Students who do not take all questionnaires, tests and the exam will not pass
the course and will be graded as No presentado.

Exams review

Students will be able to review the exams in an interview with the professor, after
publication of the grades, in a day and place that will be indicated.

EXTRAORDINARY ASSESSMENT

For those students that have delivered all labs and the final project on time, the resit will
consist of an exam with questions about the theory of the subject and about the work done
by the students in the labs and final project. If a student has not delivered some labs or the
project thoughout the subject, he/she shall deliver them before the date of the resit exam so
that the mark of the resit is taken into account.

No marks will be saved for the next academic year. That is, if a student does not pass on this
call, he/she will go to the next year with the complete subject.

HORARIOS DE ATENCION

Contact the corresponding teacher by email to arrange an appointment.
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