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Abstract: Artificial intelligence (Al) is evolving from a stage dominated by large language models (LLMs) towards
autonomously collaborative Al agents. To address the core challenges of large-scale multi-agent collaboration in enter-
prise digital transformation, focusing on enterprise and park application scenarios, an Al agent private network archi-
tecture with "Al agent gateway" as the core hub was exploratorily proposed. The key technology system covering Al
agent identification and registration, capability discovery, efficient communication, and secure collaboration was stud-
ied, and an Al agent identification and semantic routing mechanism based on IPv6 addresses was innovatively pro-
posed. Relying on the Al agent gateway, the architecture realizes trusted access, capability discovery, and efficient col-
laboration of heterogeneous Al agents through the collaboration between network layer and application layer capabili-
ties, providing technical reference and practical paths for enterprise-level multi-agent collaboration.
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