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Abstract: 

In communications, wireless channels are often modelled as time-invariant linear 

(LTI) systems. However, real wireless channels have time-varying characteristics. 

Thus, the question arises whether it is possible to transmit data over a linear time-

varying (LTV) channel without a prior estimate of channel state information (CSI). 

This thesis is devoted on developing methods to transmit data over LTV channels 

without any prior information on the CSI. In order to develop such a method a 

thorough understanding of LTV systems are essential. In the formal analysis of LTV 

systems time-frequency representations, and in particular Gabor frames, play a key 

role. Thus, a significant part of this thesis is dedicated on the study of finite Gabor 

frames and their properties. Later on, these insights are then applied in order to 

develop data transmission schemes over LTV channels which do not rely on 

previously estimated CSI. 
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