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Abstract: In satellite Internet of things (IoT) communications, both pilot and storage resources are limited such that
conventional synchronization scheme and its hardware implementation have faced great challenges. To address this is-
sue, a minimal synchronization scheme was proposed based on double correlation operators, including an auto-
correlation based frequency-phase decoupled estimation and a cross-correlation based crorelation blockwise data com-
pensation. In specific, an auto-correlation frequency offset estimator robust was provided by the former to the Rice
fading and a low-complexity phase offset estimator with a strong ability of anti-frequency offset. A small amount of
cross-correlation based data compensation values were used by the latter to greatly lower the impact of residual fre-

quency offset. Simulation results show that with a maximum pilot overhead of only five percents, the proposed mini-
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mal synchronization scheme can implement the frequency-to-phase decoupling, and can reduce storage space occupa-

tion by 98% and achieve near error performance at the low signal-to-noise ratio (SNR) compared with the conven-

tional synchronization scheme, which has certain practical significance for engineering implementation of future satel-

lite IoT communication systems.

Key words: pilot resource, storage resource, double correlation operator, blockwise compensation, satellite IoT
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