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Abstract

The objectives of this research are 1)To study the 5G Private Network system. 2)To
investigate equipment used for establishing a Private Network. 3)To analyze the throughput
of various applications such as YouTube, TikTok, and Idle. 4)To study Machine Learning for
time series data classification, evaluate the accuracy and performance of Machine Learning
models. 5)To study the development of an xApp running on the RIC (RAN Intelligent
Controller), based on the Open RAN concept. 6)To design and develop an xApp for PRB
(Physical Resource Block) allocation to improve the efficiency of 5G networks. In this study, a
5G Private Network was established using srsRAN_Project as the core software for both the
Core Network and Base Station. The hardware setup included BladeRF with antennas to
transmit radio signals at the 3500 MHz frequency band. A UE (User Equipment) was
connected via an iPad through a hotspot from a Pocket WiFi, which used a 5G SIM card
registered in the Core Network. The RAN (Radio Access Network) was then connected to the
RIC, enabling analysis and control of the RAN through the xApp. Subsequently, the xApp was
used to collect Internet usage data from the UE while running applications. This data was
then applied to train Machine Learning models for classification and PRB allocation in order
to achieve the research objectives of enhancing 5G network efficiency. The results show that
the developed xApp for classification and PRB allocation can be practically applied to

improve 10T systems or smart factories. Instead of applications such as YouTube, TikTok, or



Idle, the use cases can be extended to forklifts, machinery, sensors, robots, and other
devices. This enables precise and real-time PRB allocation, optimizing both 5G network
efficiency and resource utilization.

This study suggests that the number of UEs should be increased for testing PRB
allocation, in order to design xApps with higher efficiency and better coverage for scenarios

involving multiple UEs operating simultaneously.
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