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	ABSTRACT

In this review paper, some deep learning applications for channel estimation in digital communications are investigated. Deep learning can be used for joint channel estimation and symbol detection in OFDM wireless communication systems [1]. Training is made in an offline manner using simulation data. Then the trained model is used in the online deployment stage to correct data bits in the receiver side. In this approach, simulation results show that deep learning based approach gives better BER results compared to LS and MMSE for scenarios of cyclic prefix removal, a small number of pilot bits and nonlinear clipping noise. In another study, authors propose a deep learning based channel estimation scheme to overcome the fast time-varying and non-stationary characteristics of vehicle-to-everything communications [2]. Their approach is to improve the data pilot-aided (DPA) channel estimation method widely studied for the IEEE 802.11p systems. As a different study, interpretation of deep learning in channel estimation is studied [3]. Authors focus on the black box characteristics of deep learning models and they try to interpret deep learning approaches in channel estimation. They compare traditional channel estimation methods to deep learning methods. In Ref. [4] a new architecture called STA-DNN is proposed for successful channel estimation in highly fast changing channel scenarios. They make a coarse estimation using STA method and then a fine estimation applying DNN. Their focus is IEEE 802.11p standard and so they study the OFDM scheme. In another study, time varying Rayleigh fading channel is studied and a deep learning based channel estimator is proposed [5]. Authors get better results compared to traditional channel estimation methods and some DL based architectures in terms of mean square error (MSE). They called their method the Sliding Bidirectional Gated Recurrent Unit (SBGRU). In this method, initial knowledge about channel is not needed. In Ref. [6] a channel estimation method based on deep learning is proposed for fast time-varying and non-stationary characteristics in the high-speed mobile scenarios. The method is called ChanEstNet. A large amount of high speed channel data is used to train the model in an offline manner. Convolutional Neural Network (CNN) and Recurrent Neural Network (RNN) are utilized in the proposed method. They get better results in high-speed mobile scenarios and less computational complexity compared to traditional channel estimation methods.
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