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Abstract: In future 6G mobile communication systems, intelligent machine—type communication (MTC) will play a pivotal role in scenarios
such as industrial automation and vehicular networks, posing unprecedented challenges to the accuracy, real-time performance, and adapt-
ability of wireless channel modeling. As an emerging paradigm for channel representation, the digital twin channel (DTC) enables high—
fidelity mapping of physical channels into the digital domain, providing sensing, prediction, and decision—making support for 6G systems in
dynamic environments. To promote the transition of DTC from theoretical concept to practical engineering application, and to enhance its
multimodal data fusion and cross—scenario generalization capabilities, this work integrates the channel large model (ChannelLM) into the
DTC framework, focusing on the design and implementation of core technologies. Specifically, the DTC architecture is enabled by three key
components: multimodal environment sensing and reconstruction, wireless environment knowledge (WEK) construction, and a generalizable
ChannelLM. These components respectively support high—precision modeling of physical environments, interpretable construction of
environment—channel relationships, knowledge—driven channel prediction, and communication strategy generation. Experimental results
across typical MTC scenarios demonstrate that the proposed framework achieves high channel prediction accuracy and strong environmen-
tal adaptability, offering a viable pathway for the practical deployment of DTC in future 6G networks.
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