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Abstract: Sphere Decoding (SD) based detection algorithms for Sparse Code Multiple Access (SCMA) system
receive more and more attention due to excellent performance. However, the existing SD-based detection
algorithms can only be applied to some certain constellation structures for SCMA system, which limit their
application. An Improved SD (ISD) detection scheme is proposed in this paper, which achieves ML (Maximum
Likelihood) performance for any constellation. The improved algorithm splits user constellations and converts
them into a multi-layer tree structure, which also uses the research of the tree carried out from the high-layer
to the low-layer to achieve the decoding operation. Therefore, the SCMA detection can be converted into
minimizing the metrics of the tree structure. In the meanwhile, the improved algorithm does not have any
restrictions on the structure of the constellation, so it is suitable for any structure of constellation. In addition,
due to the sparse characteristics of SCMA structure, the partial metric at each layer is independent of users
assigned to each Resource Element (RE), which further reduces the computational complexity.
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