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04 Electrical Engineering and Information Technology

Mobile Radio Systems
3
5

After participating at this course, the students know and understand the basic effects that occur in mobile
radio channels, the resulting challenges and the technical concepts that can be used to counteract the
adversities of mobile radio transmission. The students know and understand the mechanisms for
ensuring service quality, optimizing resource use and mobility. They are familiar with the technical terms
and can understand and analyze existing and new radio systems and apply the technical concepts of
mobile radio transmission. They are able to assess the suitability of certain radio transmission methods
for specific application cases and design radio transmission systems accordingly. The participants can
assess the effects of the technical concepts at system level and are able to independently create and
implement technical concepts for mobile radio transmission and understand, evaluate and use current
developments in standardization.

Course content:

* Properties of the transmission channel in mobile radio systems and channel models for predicting
signal propagation (large-scale propagation, small-scale propagation, fading models, WSSUS model)
» Measures for interference immunity, error protection and efficiency improvement (diversity, multiple-
input-multiple-output (MIMO), channel coding, equalization, automatic repeat requests (ARQ))

* Medium access methods in mobile radio systems (TDMA, FDMA, CDMA, OFDMA)

* Cell-based radio network planning (frequency reuse, link budgets)

* Resource management (scheduling, resource assignment strategies, quality of service, waiting
systems)

» Network mobility (mobile IP, mobility in GSM, UMTS and LTE, handover between radio cells)

* Use of the technical concepts and mechanisms discussed in currently relevant wireless transmission
standards, such as wireless LAN, Bluetooth, GSM, UMTS, LTE, LoRa

Recommended: Knowledge of fundamentals of communications engineering, communication systems,
digital transmission technology, signals and systems

* A. Molisch, “Wireless Communications”, Wiley & Sons, 2011

» Goldsmith, “Wireless Communications”, Cambridge University Press, 2005

* T. Rappaport, “Wireless Communications: Principles and Practice”, Prentice Hall, 2002.A.
+ J. Proakis, “Grundlagen der Kommunikationstechnik”, Pearson Studium, 2003.

« J. Proakis, M. Salehi, “Digital Communications”, 5th Edition, McGraw-Hill

* R. Blake, “Wireless CommunicationTechnology”, Delmar, 2001.

» P. Hoher, “Grundlagen der digitalen Informationstbertragung”, Vieweg+Teubner, 2013.

* M. Sauter, “Grundkurs Mobile Kommunikationssysteme”, Springer, 2015.

Seminar-based teaching with practice/practical training
Written exam (90 minutes) or oral exam (20 minutes)
English

Prof. Dr. Christian Kil3ling

christian.kissling@hm.edu

https://hm.edu/kontakte de/contact detail 28553.de.html

See handbook for the master program "Elektrotechnik und Informationstechnik",
https://ee.hm.edu/studierende/modulhandbuecher.de.htmi

If you are interested in this course, please contact the lecturer to clarify your current knowledge before
registering.
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