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Abstract: With the evolution of mobile communication technology, the Sixth-Generation (6G) wireless networks
will achieve a leap from the internet of things to the internet of intelligent things, meeting higher data demands
and broader application scenarios. Novel multiple access technologies and multidimensional expansion
techniques will jointly play a role in 6G, providing crucial support for building an efficient, intelligent, and
reliable communication network to meet the diverse demands of future communications. Therefore, this review
paper aims to explore the application potentials of novel multiple access technologies in multidimensional
expansion 6G communication networks. Firstly, it compares traditional multiple access technologies with
potential novel multiple access technologies in 6G, with a focus on the advantages of non-orthogonal multiple
access technology in improving spectral efficiency and system capacity. Then, it provides a detailed
introduction to the advantages and functions of multidimensional expansion technologies such as satellite
communication, Unmanned Aerial Vehicle (UAV), and Intelligent Reflecting Surface (IRS) in 6G scenarios.
Furthermore, the advantages and collaborative applications of novel multiple access technologies in conjunction

with satellite communication, UAV, and IRS are discussed. Finally, the paper discusses key technological
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challenges in a novel multi-dimensional extension network based on new multiple access technologies, including

large-scale multiple-input-multiple-output, terahertz technology, integrated sensing, communication, and

computing, user information security, and imperfect Channel State Information (CSI) estimation, while also

providing prospects for new coding technologies, artificial intelligence and machine learning.

Key words: The 6th-generation wireless networks; Multi-dimensional expansion; Novel multiple access

technology; Satellite communication; Unmanned aerial vehicle; Intelligent Reflecting Surface(IRS)
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