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Open RAN (O-RAN) defines hardware reference designs for Open Central Unit
(O-CU), Open Distributed Unit (O-DU), and Open Radio Unit (O-RU), and
provides standardization for Fronthaul and Midhaul networks, further reducing
the cost of small cell base station system integration solutions.

The goal of this project is to implement the O-RAN architecture to strengthen
the integration of 5G base station system hardware and software. It involves
planning and developing integration methods, leading testing and validation,
addressing problem analysis and solutions, and completing system integration
research and development tasks. Additionally, it aims to plan usability
validation, establish and optimize continuous integration development and
validation environments to improve software quality and development
efficiency.
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The objective of this project is the antenna system, which is primarily responsible for
transmitting radio frequency (RF) signals to satellites and receiving RF signals from
satellites. The antenna system mainly consists of the antenna itself, the antenna rotation
mechanism, and the tracking control loop.

The selection of an antenna is directly related to the design of the satellite communication
architecture, such as the choice of uplink and downlink frequency bands, the received G/T
value, and the transmitted EIRP value.

Additionally, due to the characteristics of low Earth orbit (LEO) satellites, ground station
antennas must provide a hemispherical communication coverage area within the station’s
line of sight. Therefore, a dual-axis rotation mechanism, providing both elevation and
azimuth angles, is required to enable the antenna to track the satellite.

In general, antenna tracking functions can be categorized into two types: autotrack and
program track. Autotrack is a more advanced function in which the antenna automatically
adjusts its position based on the received signal to track the satellite. On the other hand,
program tracking utilizes known satellite orbital parameters (NORAD two-line elements)
to compute and predict the satellite's position through software, enabling the antenna to
track the satellite accordingly.
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