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Abstract:

To address the end-to—end low-latency challenges in industrial loT real-time control scenarios, it designs and implements an

industrial gateway architecture based on 5G URLLC technology, focuses on the research of industrial protocol module design,
network slicing mapping technology,and end-to—end latency verification schemes. Experimental results demonstrate that 5G
uRLLC reduces the average latency of modbus bidirectional communication by approximately 30% compared to traditional SA
(Standalone) mode. Further optimization is achieved through slicing mapping technology, which enhances latency
performance. It not only validates the engineering feasibility of uRLLC in industrial real-time control, but also provides an
innovative technical framework for wireless transformation of industrial field devices.
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