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Research and application of intelligent operation and
maintenance human-computer interaction system based on
large language models for communication networks
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Research Institute of China United Network Communications Co., Ltd., Beijing 100044, China

Abstract: With the continuous expansion of network scale and the explosive growth of 5G applications, new de-
mands and challenges are encountered in network management and operations. Since operational efficiency directly
influences network utilization and service quality, it becomes imperative to enhance the level of network management
through intelligent means and reduce traditional inefficient and repetitive tasks. As Al technology becomes deeply in-
tegrated with communication networks, the introduction of large-scale communication network models is recognized
as a key pathway to promote network management and operations. In response, an intelligent operational human-
computer interaction system based on large language models (LLMs) was developed. This system integrated capabili-
ties such as knowledge-based question answering, human-computer interaction, data analysis, and solution generation

through a collaboration mechanism between large and small models. Deployment and application of the system in live
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networks demonstrated that it not only significantly improved operational efficiency and reduced maintenance costs,

but also minimized network failures through predictive maintenance, thereby enhancing user experience and strength-

ening corporate competitiveness. The system was designed with high replicability and adaptability, indicating broad

application prospects and practical value.

Key words: large language model, intelligent operation and maintenance, collaboration between large language and

lightweight models, intelligent Q&A, communication network
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