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Abstract 

Throughput is a crucial metric influencing end-user perception and productivity, especially in assessing Quality of 

Service (QoS) for critical industrial services. In future network scenarios, insufficient throughput, particularly in 

vehicular networks, could halt the whole service. The current method for assessing network quality involves machine 

learning (ML) techniques for throughput prediction within the LTE and 5G network paradigm. This study introduces 

deep neural networks for precise throughput identification, utilizing LTE and 5G vehicular network parameters. Initial 

results reveal superior performance of ML model with a focus on network parameters, compared to recent studies. 

 

Ⅰ. Introduction 

The progression of cellular networks from 1G to 5G, 

and the anticipated advent of 6G, introduces a diverse 

range of commercial services with distinct 

characteristics and demands. Services like virtual 

reality, augmented reality, and high-speed autonomous 

vehicles in 5G and future 6G networks necessitate the 

acquisition of network resources, specifically network 

slices, with a focus on top-tier QoS. These services 

have unique network requirements aligned with their 

objectives. For instance, communications among 

autonomous vehicles, including positioning, and warning 

messages, demands high throughput and low-latency 

network interfaces. This scenario calls for each vehicle 

to connect to multiple network slices concurrently, 

ensuring optimal and reliable performance. This study 

centers on the assessment of network quality, with a 

particular emphasis on throughput, in LTE and 5G 

networks. The objective is to develop a non-intrusive 

model for classifying throughput, situated within the 

framework of 6G, leveraging LTE and 5G as benchmark 

technologies. 

Ⅱ. Method 

ML models play a key role in the identification of 

network throughput, utilizing a dataset derived from the 

LTE and 5G network scenario. This study proposes the 

application of a deep neural network model for 

discerning throughput labels categorized into three 

classes. The Lumos5G [1] dataset is employed as the 

basis for this investigation, comprising 65,119 samples. 

The selected network parameters for the LTE network 

include RSSI, RSRP, RSRQ, and RSSNR, while for the 5G 

network, RSRP, RSRQ, and SINR are considered. Model 

evaluation is conducted through various metrics, 

encompassing training-testing loss, confusion matrix 

analysis, Matthews Correlation Coefficient computation, 

and the Receiver Operating Characteristic (ROC) curve 

examination for individual throughput classes. To 

address potential imbalance issues in class labels, a 

sampling method is implemented. 

 
Fig. 1: AUC-ROC curve for testing dataset 

Ⅲ. Conclusion 

The AUC-ROC curve underscores the model's 

excellence in accurately identifying medium throughput 

(Class 1), surpassing performance in other classes. With 

an AUC value of 0.84, the model demonstrates a good 

balance between precision and recall across all classes, 

indicating its overall effectiveness in throughput 

classification. 
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