Faculty of Electrical and Computer Engineering Vodafone Chair Mobile Communications Systems

Studienarbeit/Project Work
Problem Statement
Millimeter wave (mmWave) communication is a key technology to accommodate gigabit data
transmission in future mobile wireless systems as large chunks of unlicensed spectrum are
available. Due to higher path loss at frequencies in mmWave range, highly directional antenna
arrays are deployed at the transmitter (Tx) and the receiver (Rx). As a consequence, an additional
beam probing phase needs to be introduced which finds suitable beam pairs between Rx and Tx.
Time efficient beam probing is hereby key such that data communication can start as soon as
possible [1,2]. In general, the beam probing is done either by, exhaustive search, where one probes
each and every beam pair sequentially [2], hierarchical search, where one probes sectors and
deduces favorable beam pairs based on a tree-search concept/algorithm [2], or sparsity-based
channel estimation techniques, e.g. compressive sensing methods [3]. However, in this work
frequency scanning arrays (FSA) [4] are used for beam probing, which were initially invented and
used in the field of radar. FSAs are able to concurrently test all available beamformers or angle of
departure at the Tx and an Rx in field is able to deduce its favorable beam pair by power spectrum
analysis. The open question to answer is if such a method speeds-up the beam alignment phase.
Tasks
•
•
•
•
•

literature review on beam alignment techniques and time synchronization techniques [5]
for wireless communication
understanding the more general concept of frequency dependent array steering vectors or
the “so-called” wideband effect in mmWave communication [4,6]
setting up a simulation framework in Matlab/Python for frequency scanning, exhaustive
search, and hierarchical search including synchronization problem
performance evaluation of time-efficiency of different schemes with/without time (or
frame) synchronization at the receiver
written documentation of the results in German or English
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