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Abstract 
This paper introduces a technique for estimating the Signal-to-Noise Ratio (SNR) of a single 
antenna based on Convolutional Neural Network (CNN) in the 5G NR communication 
environment. The considered communication system utilizes a single antenna and performs 
bidirectional communication through Time Division Duplexing (TDD). In this system, after 
receiving signals using a single antenna, the SNR of the received signal is employed to estimate 
the SNR at a future transmission point. Existing methods involve predicting SNR using the 
average of past received SNRs or using the SNR of the most recent signal received. The 
proposed approach uses CNN to predict SNR. Experimental results from simulations 
demonstrate that the CNN-based proposed method outperforms the existing methods in the 5G 
NR environment, showcasing a superior average Mean Absolute Error (MAE). 
 

Keywords: 5G NR, TDD, SISO, SNR Prediction, Deep Learning, CNN 

 

1. Introduction 
With the advancement of key technologies such as AI and IoT, necessitating high-speed, high-
capacity data transmission, the introduction of 5G NR, as defined by 3GPP, has emerged[1]. In 
mobile wireless communication environments, including 5G NR, the Doppler effect occurs in 
proportion to the movement speed, leading to performance degradation. Hence, research is 
underway to estimate the SNR that varies over time between base stations and devices to 
enhance reception performance[2]. This paper proposes a technique within the 5G NR 
communication environment that predicts the Signal-to-Noise Ratio (SNR) of a single antenna 
based on Convolutional Neural Network (CNN). It predicts the antenna SNR at a future 
transmission point using the received signal's SNR as input data. Comparative performance 
analysis between the existing methods and the proposed approach is conducted through 
computer simulations. 

2. System Model 
The proposed model predicts SNR at future transmission points based on past antenna channel 
quality in the Time Division Duplexing (TDD) environment. SNR is measured at the receiving 
antenna, combined into a vector after preprocessing, and fed into a CNN for prediction. The 
system uses 100 Down-link and 6 Up-link data to ensure adequate transmission and reception 
times. Despite the variable TDD format in 5G NR, a fixed 45-beat structure with equal Downlink 
and Uplink ratios is employed in this study. 
 

3. CNN-Based SNR Prediction Method 
A. Existing Methods 
In the context of existing techniques, two methods are considered for performance comparison 
with the proposed method. The first method involves predicting the target SNR by using the 
average of the received antenna SNRs measured at a specified time, known as the Mean Value 
method. The second method, the Recent Value method, predicts the target SNR by using the 
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most recently measured received SNR at the time of transmission. 
 

B. Proposed CNN Method 
The method proposed in this paper involves using CNN to predict future transmission SNR. It 
consists of five convolutional layers and two fully connected layers. Each convolutional layer in 
all models includes a batch normalization layer, uses convolution filters of size 1 with a stride 
of 1, employs ReLU as the activation function, and uses Linear in the FC Layer. Subsequently, 
the predicted antenna SNR values are output through the regression layer. During training, the 
optimization method used is Adam with a learning rate of 0.01, a batch size of 128, and 200 
epochs. The loss function employed is Mean Squared Error (MSE). 
 

4. Simulation Result 
According to the 5G NR standard, the bandwidth is 100MHz, and the carrier frequency is 
3.6GHz. The experiment randomly selects between LoS and Non-LoS channels, using Rayleigh 
and Rician channel models with a K-factor of 10dB. The input data length is 100, and the 
average SNR of each signal varies randomly between 0 and 30dB, while the movement speed 
ranges randomly from 0km/h to 300km/h. Each slot comprises 14 OFDM symbols. The 
proposed CNN model is trained with 200,000 training and 20,000 validation data samples, 
structured as 100x1 inputs, using MSE as the loss function. Test data is generated at 20km/h 
intervals from 0km/h to 300km/h, resulting in 20,000 samples per speed. MAE is used as the 
performance metric, and the proposed CNN method is compared against the Mean Value and 
Recent Value methods. 

 

Fig. 1. Performance comparison 
Fig. 1 illustrates the SNR estimation performance according to the movement speed, presenting 
the SNR estimation MAE in the 5G NR channel environment. According to the simulation results, 
both Recent Value, Mean Value, and CNN exhibit an increasing trend in MAE with higher 
speeds. This increase in MAE with faster speeds is attributed to the Doppler effect and rapid 
signal variations, causing differences between the estimated SNR values and the ground truth. 
The proposed CNN model demonstrates degraded performance as the speed increases. 
Except for 0 km/h, it exhibits the best performance across all speed ranges. The MAE for the 
Mean Value method and Recent Value method are 2.1367dB and 0.3722dB, respectively, while 
the proposed CNN method achieves an MAE of 0.2448dB, showcasing its superior performance. 
Through this study, it is anticipated that higher predictive SNR accuracy in 5G NR 
communication will ensure greater communication reliability compared to conventional methods. 
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