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element of smart cities, the massive Internet of things (IoT) devices access put higher demands on real-time data and
resource management. However, due to insufficient data sharing among entities, data islands are prevalent, becoming
an obstacle to the in-depth development of smart cities. Digital twin (DT), as an emerging communication mode, has
the potential to eliminate data-sharing barriers in smart cities. A spectrum resource allocation scheme for embedded
cognitive radio (CR) assisted non-orthogonal multiple access (NOMA) (CR_NOMA) system was proposed to achieve
barrier-free data sharing in the digital twin network of smart cities. Specifically, a novel CR paradigm was firstly pro-
posed, which utilized the spectrum holes in an embedded mode. Namely, the secondary users (SUs) were allowed to
access the holes released by idle primary users (PUs) without causing additional interference to other active PUs.
Then, considering the channel aging phenomenon, channel prediction was performed to reduce the performance degra-
dation. Finally, an online learning-based spectrum scheduling scheme was designed to realize real-time resource
scheduling with the advantage of data sharing between twins. Simulation results demonstrate that the proposed
scheme significantly outperforms existing CR_NOMA and traditional NOMA methods. For the same resource block
length, the system sum rate increases by 66% compared to the CR_NOMA method, and by 103% compared to the tra-
ditional NOMA method. Especially, when the devices are in motion, the performance improvement is more
significant.

Key words: smart city, Internet of things, digital twin, embedded cognitive radio, non-orthogonal multiple access
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