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Abstract: The 6G massive machine type communication urgently requires new multiple access technology to support random access of mas-
sive machine type terminals, and other scenarios in 6G systems also need new multiple access to increase the data rate, reduce transmis-
sion delay and enhance transmission reliability. The standardization process of 5G non—orthogonal multiple access and the properties of vari-
ous non—orthogonal multiple access techniques are reviewed. The experience in the standardization process is then introduced. The perfor-
mance of two new types of multiple access is studied, including sparse interleave division multiple access and unsourced multiple access
based on Reed—Muller code. This study can provide useful references for the scheme selection and the standardization of the 6G multiple
access technology in the future.
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Abstract: Polar codes are the first encoding scheme to achieve channel capacity and are employed in one of the channel coding schemes in
5@G. Faced with the demands of 6G for higher reliability, lower latency, and increased connectivity, polar—coded multiple access techniques
tailored for 6G are proposed. The polar—coded multiple access technique leverages the polarization effect among multiple users to achieve
higher system capacity and access capability. The sourced polar—coded multiple access scheme can meet the high—capacity and high—
reliability transmission requirements of 6G, while the unsourced polar—coded random access scheme enhances the system’s access capabil-
ity. These approaches indicate that polar—coded multiple access technologies can address the ultra—high reliability, high spectral efficiency,
and large—capacity transmission requirements of 6G mobile communication systems, making them a crucial candidate technology.
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Abstract: A user—centric massive random access scheme under the context of cell-free massive multiple—input multiple—output (MIMO) ar-
chitecture is investigated. To achieve a scalable architecture, the association between access points (APs) and user equipment (UE) as well
as the clustering method for APs is discussed. Regarding active UE detection (AUD), a class of maximum likelihood (ML)—based schemes is
proposed to obtain active UE set. By adjusting the threshold, detection results with varying accuracies can be achieved. Leveraging the de-
tected user set from AUD, the system employs sparse Bayesian learning based on Dirichlet process (DP-SBL) for channel estimation (CE),
effectively utilizing the spatial clustering characteristics of APs to enhance accuracy. Building on this, a joint AUD and CE algorithm is pro-

posed. Simulation results validate the superiority of the proposed approach in terms of performance.
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Abstract: The grant—free multiple access technology is regarded as a key enabling technology for future massive Internet of Things (loT) sce-
nario. In the grant—free access system, the lack of scheduling information between the user and the base station brings the problems such
as difficulty to identify the active user set and strong interference between users. Hence, the combination of the grant—free multiple access
technology and the non—orthogonal multiple access technology can enhance the user interference elimination capability, and furthermore,
the powerful data feature extraction capability of artificial intelligence technology can be utilized to optimize the transceiver algorithms of the
authorization—free multiple access system, which can effectively reduce the collision probability of the user and enhance the capability of
user identification and collision data recovery. The demand, the development, and the state of art of the multiple access technology in the fu-
ture wireless communication network are summarized. It is pointed out that in the future, it is necessary to expand access technology for all
scenarios and conduct research on the elastic evolution of intelligent technology, in order to support the development of intelligent endog-
enous multiple access technology.
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Abstract: Ultra—massive Machine Type Communication (umMTC) is expected to be a key use case in the 6th Generation wireless networks.
The information—theoretical analysis for unsourced random access in umMTC scenarios is conducted. Thenon—asymptotic achievability and
converse bounds are established on the per—user probability of error for given number of receive antennas, blocklength, payload size, and
transmitting power. Simulation results verify the tightness of our bounds and demonstrate that when the number of users is below a thresh-
old, the multi—user interference can be almost perfectly canceled. The per—user probability of error decreases as the number of receive an-
tennas increases, highlighting the crucial role of MIMO in supporting reliable access for a large number of users. Moreover, it is shown that
in contrast to random access with individual codebooks, random access with a common codebook achieves higher energy efficiency.
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Abstract: A practical massive discrete multi—user multiple=input multiple—output (MU-MIMO) system is studied, which includes massive an-
tennas and users, practical channel coding and decoding, arbitrary input distributions, available channel state information at the receiver, gen-
eral right—unitarily—invariant channel matrices, and the analog—to—digital converter. For massive discrete MU-MIMO systems with ideal and
low-resolution analog—to—digital converters, the low—complexity and information—theoretically optimal receiver and multi—user code design
principles are proposed, respectively, on which practical multi—user low—density parity—check codes (LDPC) are designed. Numerical results
show that the designed multi—user LDPC can achieve a performance gain of up to 2~5 dB over the existing single—user LDPC. They also ad-
dress the issue that single—user codes cannot successfully recover information under poor channel and low-resolution analog—to—digital
converters, and reveal that the direct combinations of existing Bayes—optimal receivers with single—user codes are no longer optimal.
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Abstract: Large aperture arrays can increase beamforming gain, but lead to narrower beams and multiply the traditional beam training over-
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dom and fixed, are proposed. After that, the beam alignment success probability is derived. Since the derived beam alignment success prob-
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Abstract: The next generation of multiple access technology will break through the design principles based on orthogonality, and achieve
higher spectral and energy efficiency through non-orthogonality design and more advanced information processing technologies. In re-
sponse to the different challenges faced by massive random access and non—orthogonal multiple access (NOMA), it is believed that differ-
ent access methods and receiver designs can significantly improve the efficiency of large—scale access and data transmission. In addition,
the flourishing development of technologies such as artificial intelligence, massive multiple input multiple output (MIMO), and multi—cell co-
operation has also provided new possibilities for the development of next—generation multiple access technology.
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