ABSTRACT
Channel State Information (CSI) is a fundamental component of modern wireless communication networks that enables accurate characterization of propagation conditions, including scattering, fading, and path loss. In 4G and 5G networks, downlink Channel State Information Reference Signals (CSI-RS) allow user equipment (UE) to estimate the channel, compute CSI parameters such as the Precoding Matrix Indicator (PMI) and Rank Indicator (RI), and report them to the base station (BS) to support precoding and downlink transmission decisions. However, due to user mobility and environmental dynamics, wireless channels evolve over time, necessitating periodic CSI updates to the BS. But again, in scenarios with slow channel variations and large coherence time, CSI feedback exhibits limited temporal dynamics, making frequent CSI-RS transmissions inefficient and largely redundant.
To address such inefficiencies, this invention proposes a DMRS-assisted channel tracking framework that leverages DMRS-based channel estimates and AI/ML techniques to learn channel evolution patterns from consecutive DMRS channel observations, enabling accurate channel tracking and adaptive beamforming with reduced CSI-RS signaling overhead. The framework further integrates a complete AI/ML life cycle management (LCM) architecture, including data collection, training, inference, and model monitoring, along with the required signaling for practical system integration, providing an efficient and scalable solution for intelligent channel tracking in next-generation wireless networks.

