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Abstract:

Free Space Optical (FSO) communication uses laser or LED beams to transmit data in free space, offering advantages such
as high bandwidth, low latency, spectrum license—free operation, and rapid deployment. It explores the fundamental
principles, key technologies, and optimization strategies of FSO. A 2.1 km link test validates its high availability (>99.9%) and
10 Gbit/s throughput capability. Experiments under different weather conditions assess its performance, and optimization
strategies are proposed to enhance adaptability to various climatic environments. FSO has no significant impact on the key
performance indicators (KPIs) of 4G/5G networks. In the future, by integrating Al, THz,and quantum encryption technologies,
FSO is expected to play a more significant role in 6G networks.
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