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Abstract: The carrier-to-noise power ratio is a key parameter for determining the reliability of PVT (Position, Velocity, and
Time) solutions which are obtained by a GNSS (Global Navigation Satellite System) receiver. It is also used for locking a
tracking loop, deciding the re-acquisition process, and processing advanced navigation in the receiver subsystem. The
representative carrier-to-noise power ratio estimation schemes are the narrowband-wideband power ratio method (NW), the MM
(Moment Method), and Beaulieu’s method (BL). The NW scheme is the most classical one for commercial GNSS receivers. It
is often used as an authoritative benchmark for assessing carrier-to-noise power estimation schemes. The MM scheme is the
least biased solution among them, and the BL scheme is a simpler scheme than the MM scheme. This paper focuses on the
less biased estimation with low complexity when the residual phase noise remains, then proposes a novel carrier-to-noise power
ratio estimation scheme with low complexity for GNSS receivers. The asymptotic bias of the proposed scheme is derived and
compared with others, and the simulation results demonstrate that the complexity of the proposed scheme is lowest among
them, while the estimation performance of the proposed scheme is similar to those of the BL and MM schemes in normal and
high gained reception environments.
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Fig. 1. Correlation channel model for a general GNSS receiver.
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