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Estimation of Channel State at a Different Radio Frequency Based on

Impulse Response Estimation by Compressed Sensing

Yuma NAKAT", Hisato IWAI" and Hideichi SASAOKA™
(Received March 22, 2018)

In mobile communication systems, reflected waves arrive at terminals in addition to the direct wave in propagation path, which
create the multipath fading environments. In the multipath environment, the multipath delay occurs due to the difference of the path
length of different propagation paths. These delays create variation of the frequency characteristics of the propagation characteristics.
Since the propagation characteristics change complicatedly in the frequency domain, it is generally difficult to estimate channel state
at different frequencies from measured frequency.

On the other hand, Compressed Sensing (CS) is one of estimation techniques for sparse unknown vectors. The impulse response,
which is the delay characteristic of the propagation path, has sparsity with a value only in the delay time when delay waves exist. In
this study, we consider a method of estimating sparse impulse response by CS and analyze the estimation performance.

As the methods of estimating impulse response Discrete Fourier Transform (DFT) and autocorrelation method have been reported.
Using CS, estimation with very higher precision than the other methods can be realized. Taking the advantage of the high estimation
performance, it is also possible to estimate channel states of the different frequencies. In this study, as an application of impulse response
estimation using CS, channel states outside the frequency band of the given transfer function are estimated. The estimation performance

is quantitatively evaluated with the fading reduction effect of transmit diversity in a Frequency Division Duplex (FDD) system.

Key words : compressed sensing, impulse response, frequency division duplex system, transmit diversity
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Fig. 1. Estimation process of impulse response.
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Fig. 11. Correlation of radio frequency when
SNR is changed.
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