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Asynchronous Grant-free SCMA Multi-user Detection
Algorithm for Space-Based IoT
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Abstract: Nowadays, the multi-user detection algorithm of sparse code multiple access (SCMA) technology in space-based Inter-

(China Academic of Electronics and Information Technology, Beijing

net of things (IoT) has some problems, such as long time delay, difficult to synchronize, the high computational complexity and poor
convergence performance of the asynchronous multi-user detection algorithm. In order to solve above problems, the SCMA multi-user
detection algorithm is studied. A grant-free information transmission framework is designed. the blind detection algorithm is used to i-
dentify the user data of active user at the transmitter, a subcarrier delay pre-detection model is proposed to determine the delay type
between the users, the asynchronous beliel propagation-message passing algorithm (BP-MPA) is used to detect the multi-user data in
the presence of time delay, an adapted subspace pursuit algorithm (A-SP) is used to optimize the multi-user detection algorithm, and
a compressed sensing belief propagation message passing algorithm (CS-BPMPA) is proposed. The feasibility of the multi-user detec-
tion algorithm in space-based grant-free scenario is verified by the simulation. The simulation results show that the proposed scheme
can effectively improve the symbol error rate of the multi-user detection algorithm in the uplink asynchronous SCMA system., and the
convergence performance of the algorithm is better than that of the existing schemes, which meets certain engineering applications.
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