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The dynamic nature user behavior, the exponential growth of data traffic and 

its variability are associated with the increasing demand for applications that process 

and manage large volumes of data in real time (DIA). The emergence new 

technologies such as ML, the continuous evolution of communication standards and 

the increase in the number of connected terminal devices are turning multiservice 

telecommunication networks into complex ecosystems that require intelligent 

management and optimization [1-5]. All of the above speaks to problems that require 

innovative solutions and a paradigm shift towards intelligent and adaptive 

approaches.  

Given the above, let us consider the use of machine learning in forecasting and 

classifying network traffic (useful and service types). 

One of the important networks - the Internet continues to demonstrate a trend 

explosive growth - the number connected users, terminal devices and data transfer 

volumes is increasing exponentially. 

ITU-T and ITU-R estimate that there will be 6.54 billion Internet users by 2025, 

with 27.1 billion devices online in 2024 [1, 2]. Global fixed broadband speeds will 

reach 110.4 Mbps by 2023, up from 45.9 Mbps in 2018. Modern technologies such 

as artificial intelligence (AI), ML, LTE, Big Data, the Internet of Things (IoT),  

intelligent technologies and 5G-NR networks require not only modern technical 

solutions, but also efficient and programmable control over the communication 

network [3]. 

With such scale and growth rates, it is becoming increasingly difficult to 

maintain effective network interaction, control, manage, monitor, classify and 

predict traffic in communication networks. 

In Rec.Y.3172 [1-3], machine learning is defined as processes that enable 

computing systems to understand data and extract knowledge from it. The ability to 

accurately predict network traffic is fundamental to ensuring efficient resource 

allocation, developing future-proof network architectures, and optimizing quality of 

service (QoS). 

Artificial intelligence (AI) algorithms are able to discern complex patterns and 

correlations in large and diverse data sets. One of the key elements in Rec.Y.3172 is 

a machine learning pipeline, which is a set of logical nodes, each with specific 

functionality, that can be combined to form a machine learning application in a 

telecommunications network [1]. 

Based on the above, Figure 1 shows an example of the implementation of a 

high-level architecture in the IMT-2020 network [2, 3]. 
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Fig. 1. Structural diagram for the implementation high-level architecture  

in the IMT-2020 network 
 

From Fig. 1 it is clear that the scheme during implementation is presented as 

follows: the ML pipeline shows the positions of the ML pipeline nodes, wherever 

these nodes are located, for example, CN, AN, UE or control functions [3]. By being 

integrated into the main network management models, the pipeline provides 

transparent monitoring, traffic classification and control over the functioning of 

communication systems. 

However, traffic forecasting methods can often be applied at different time 

scales or independent of time: short-term (within minutes, hours and days) or long-

term (weeks, months and years) in local and wide area networks. 
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