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[Abstract] Non—terrestrial networks (NTNs), connecting components such as low—earth orbit (LEO)
satellites, the mobility of which will result in rapidly time—varying radio channels and significant Doppler
shift. Traditional pilot—based channel estimation (PACE) methods suffer from either constrained
performance or incur prohibitive pilot overhead. Data—aided channel estimation (DACE), as a potential
improvement path, leverages data vectors to supplement pilot signals. However, it faces difficulties in
effectively selecting data vectors under frequency offsets and rapid channel variations. In this regard, our
paper introduces an adaptive data selection—aided iterative channel estimation and decoding scheme.
First, we conduct periodic analysis and interpolation estimation on the offsets of phase and amplitude in
the received constellation, ensuring the efficacy of data selection even amidst significant channel
variations. We then associate data reliability with channel variations and adaptively selects reliable data
vectors in time—varying channels by tracking the variations in the maximum—a—posteriori (MAP)
estimation of certain pilots. Additionally, we develop a data—aided iterative joint estimation framework,
which further reselects data vectors by integrating the decoded log—likelihood ratio (LLR) results and
utilizes them to construct constraint boundaries during the iterative estimation. Our approach
significantly elevates the performance of LEO links within current protocols and is compatible with
higher modulation orders and frequency bands. Simulation results demonstrate that, in short coherence
block scenarios, our scheme can reduce pilot overhead by 75% or improve robustness against frequency
offsets by 200%.
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