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Abstract: To address the weaknesses of traditional positioning methods in global navigation satellite system (GNSS)—denied environments, in-
cluding poor anti-jamming capability, low spectrum efficiency, and high peak—to—average power ratio, this paper proposes a
communication—positioning solution integrating inertial navigation with orthogonal frequency division multiplexing (OFDM) grid—coded index
modulation. By using activated subcarrier positions as indices to transmit navigation—aided information such as base station coordinates,
combined with grid—coding rules, this method achieves efficient embedding and decoding of navigation data while reserving some subcarri-
ers for ranging. The receiver integrates inertial measurement unit (IMU)—derived estimates with multi—base station ranging results, employ-
ing extended Kalman filtering for cooperative positioning. Simulation results demonstrate that under multipath fading channels, the proposed
scheme significantly outperforms conventional methods in positioning accuracy while maintaining communication performance, exhibiting
enhanced robustness particularly in low signal-to—noise ratio regions.
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