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Two-dimensional embedded sequence pilot-aided channel
estimation scheme for OTFS systems
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Abstract: Addressing the prevalent issues of low resource utilization, incompatibility with multi-antennas, and
inadequate estimation accuracy in gonal frequency division multiplexing(OTFS) pilot designs, a novel embedded pilot
sequence design scheme is proposed, based on which the high accuracy channel estimation algorithm is addressed.
Specifically, the proposed pilot sequence is consisted of multiple ZC sequences deployed across the Doppler domain and
cascaded in the delay domain, and each ZC sequence is derived from a common root sequence through cyclic shifts of
varying lengths. At the receiver, multiple channel estimations are conducted using local sequences and each
corresponding received signal sequence, followed by averaging for enhanced channel state information accuracy. Based
on these estimates and local sequences, interference from the pilot signal to the data signal can be cancelled. Due to the
excellent orthogonality of ZC sequences, this scheme can adapt to multi-antennas systems by employing different root
sequences, and this scheme markedly improves pilot accumulated signal-to-noise ratio and correspondingly the channel
estimation accuracy. Simulation results show that the proposed scheme has about 6 dB signal-to-noise ratio gain for the
same channel estimation accuracy, and bit-to-error rate is better, as compared to the traditional scheme, which proves
that the proposed scheme has the advantages of promising performance and being very valuable to promote practicality.
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Fig. 1 Flowchart of OTFS System
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Fig. 4 Normalized mean squared error curves for channel estimation

using different pilots and estimation algorithms under NLoS channel
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