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Technical Trends of Al-native Cross-domain 6G Networks
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ABSTRACT

As 6G networks evolve beyond the capabilities of 5G, artificial intelligence (Al) is expected to
become intrinsic to the network’s design and operation rather than merely a supplementary tool.
Such networks are called “Al-native” networks. This paper investigates the technical trends and
architectural evolution of Al-native cross-domain 6G networks. We analyze the paradigm shift
towards end-to-end network automation, in which Al is deeply integrated across all domains,
ranging from the radio access network (RAN) and core network to the transport and service
management and orchestration layers. The key enabling technologies driving this transformation,
including the 3GPP network data analytics function, O-RAN RAN intelligent controller, and emerging
application of large language model-based agents for intent-driven automation, are examined in
detail. Furthermore, this study emphasizes the importance of unified frameworks for data and
model lifecycle management (DataOps/MLOps) and the critical role of network digital twins in
ensuring the stability and reliability of Al-driven policies. Finally, we identify significant technical
challenges, such as real-time inference latency, trustworthiness, and cross-domain conflict
resolution, and outline the future research directions required to realize fully autonomous 6G
networks.

KEYWORDS 6G, Al-native Network, Cross-domain Optimization, End-to-End Automation, Network
Digital Twin, O-RAN
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