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Abstract: With the development of IoT technologies, the demand for quality of service across different business scenarios
has become increasingly diverse. Currently, how to accurately interpret IoT service requirements and effectively guaran-
tee quality of service (QoS) for differentiated business scenarios remains a significant challenge in the industry. To ad-
dress this challenge, in-depth research on intent-driven IoT resource allocation mechanisms is urgently needed. Given the
dynamic and complex nature of IoT environments, along with the notable differences in service requirements, traditional
demand interpretation methods are found to be inadequate for achieving accurate mapping from user intents to IoT poli-

cies. Therefore, an intent-driven dual-time-scale resource allocation method was proposed. Firstly, scenarios were catego-
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rized based on their QoS requirements, and an intent translation algorithm based on a large language model with retrieval

enhancement was designed. By integrating device and service information, user intents were translated into executable

IoT policies. Secondly, focusing on both resource allocation efficiency and the dynamic state changes in IoT environ-

ments, a dual-time-scale resource allocation framework was constructed with the optimization objective of maximizing

the overall system revenue. This framework included: at the long time scale, the dueling double deep Q-network (D3QN)

algorithm was adopted for global resource allocation among slices; at the short time scale, the mixed-integer linear pro-

gramming (MILP) algorithm was employed for fine-grained resource scheduling within slices. Experimental results dem-

onstrated that the proposed method enabled accurate generation of upper-level policies through intent translation and

achieved elastic scheduling of lower-level resources via the resource allocation algorithms. Compared with single-time-scale

algorithms, the proposed approach allowed for more efficient resource allocation that better adapted to the state of down-

stream loT systems, thereby ensuring differentiated QoS for various business scenarios within the same IoT environment.

Key words: resource allocation, autonomous network, intent-driven network, deep reinforcement learning
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