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CAPACITATS PREVIES

Co-requirements:
- Mobile Communications Systems (for students of the WICOM master)
- Advanced Mobile Communications (for students of the MET master)

COMPETENCIES DE LA TITULACIO A LES QUALS CONTRIBUEIX L'ASSIGNATURA

Especifiques:

CE2. Capacitat per desenvolupar sistemes de radiocomunicacions: disseny d'antenes, equips i subsistemes, modelat de canals, calcul
d'enllagos i planificacio.

CE7. Capacitat per realitzar la planificacid, presa de decisions i empaquetament de xarxes, serveis i aplicacions considerant la qualitat
de servei, els costos directes i d'operacid, el pla d'implantacid, supervisid, els procediments de seguretat, I'escalat i el manteniment,
aixi com gestionar i assegurar la qualitat en el procés de desenvolupament.

CE6. Capacitat per modelar, dissenyar, implantar, gestionar, operar, administrar i mantenir xarxes, serveis i continguts.

CE3. Capacitat per implementar sistemes per cable, linia i satélélit en entorns de comunicacions fixes i mobils.

Transversals:
CT5. TERCERA LLENGUA: Coneixer una tercera llengua, preferentment I'anglés, amb un nivell adequat oral i escrit i en consonancia
amb les necessitats que tindran els titulats i titulades.

CT4. US SOLVENT DELS RECURSOS D'INFORMACIO: Gestionar I'adquisicid, I'estructuracié, I'analisi i la visualitzacié de dades i
informacié de I'ambit d'especialitat, i valorar de forma critica els resultats d'aquesta gestio.
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METODOLOGIES DOCENTS

- Lectures

- Application classes

- Individual work (distance)

- Exercises

- Short answer test (Control)

- Extended answer test (Final Exam)

Planning of activities:

Exercises:

- Description: Exercises to strengthen the theoretical knowledge.
Short answer test (Control):

- Description: Mid term control.

Extended answer test (Final examination):

- Description: Final examination.

OBJECTIUS D'APRENENTATGE DE L'ASSIGNATURA

Learning objectives of the subject:

The aim of this course is to train students in the analysis, modelling and design of radio resource management mechanisms for
wireless communications systems, with a focus on mobile communications. The course will start by developing the concepts for
designing and operating a mobile communication network, including the planning and dimensioning processes. Then, it will present
the models and strategies for managing the network and the spectrum. For that purpose, the course will study different strategies for
radio resource management and network optimisation, including advanced concepts for automated network optimisation (SON: Self-
Organizing Networks).

Learning results of the subject:

- Knowledge of how to model, design and evaluate strategies and mechanisms for the management of the radio resources and the
flexible use of the spectrum in wireless networks

- Knowledge of the deployment and resource management options for heterogeneous networks

- Knowledge of the strategies used for the automatic configuration and optimisation of wireless networks (self-organising networks)

- Knowledge of radio resource management strategies in wireless networks, including the modelling and the application of advanced
decision making and machine learning strategies

- Knowledge of flexible spectrum management concepts: regulation, spectrum management components, spectrum sharing, dynamic
spectrum access and cognitive radio.

- Knowledge about heterogeneous networks, including deployment, interference management, load control and use of multiple radio
interfaces.

- Ability to analyze, model and evaluate advanced resource management and optimization techniques for wireless networks.

HORES TOTALS DE DEDICACIO DE L'ESTUDIANTAT

Tipus Hores Percentatge
Hores grup gran 39,0 31.20
Hores aprenentatge autonom 86,0 68.80

Dedicaci6 total: 125 h
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CONTINGUTS

1. Mobile Communication Networks: design and operation

Descripcio:

- Engineering functions, organisation and processes
- Base station radio design

- Dimensioning

- Integration and operation

- Transmission

- Optimisation

Dedicacié: 35h

Grup gran/Teoria: 9h

Grup mitja/Practiques: 2h
Aprenentatge autonom: 24h

2. Network planning and dimensioning

Descripcio:

- Introduction: Planning objectives and requirements

- Link budget in LTE for Uplink and Downlink: Propagation models; Receiver sensitivity; signal to noise ratio and Interference
Margin. Clutter Concept.

- Traffic Dimensioning for LTE

- LTE network design: Frequency planning options; Dimensioning and planning of Control channels

- Backhaul and X2 interface dimensioning

Dedicacié: 19h

Grup gran/Teoria: 4h

Grup mitja/Practiques: 2h
Aprenentatge autonom: 13h

3. Network resource management

Descripcio:

- Context, models and framework for network management (ITU FCAPS, eTOM, BSS/OSS/NMS)

- Radio Resource Management strategies (admission control, scheduling, handover, cell selection, eICIC, carrier aggregation, load
balancing)

- Advanced algorithmic solutions for radio resource management (applicability of machine learning techniques)

- Network optimisation and SON (network quality cycle, optimisation methodologies and tools, network monitoring and
optimisation)

Dedicacié: 55h

Grup gran/Teoria: 13h
Grup mitja/Practiques: 4h
Aprenentatge autonom: 38h
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4. Spectrum management

Descripcio:
- Licensing regimes and spectrum management models (LSA, TVWS, etc.)
- Coexistence studies

Dedicacié: 16h

Grup gran/Teoria: 4h

Grup mitja/Practiques: 1h
Aprenentatge autonom: 11h

SISTEMA DE QUALIFICACIO

Final examination:50%
Partial examinations and controls: 40%
Exercises: 10%
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