UCI Beall
Applied Innovation

Research Translation Group

Request Information

Opportunistic Navigation With 5G Signals

Tech ID: 34255 / UC Case 2020-643-0

BRIEF DESCRIPTION

This technology enables precise navigation by opportunistically using 5G new radio (NR) signals without
requiring dedicated positioning transmissions or direct network communication.

FULL DESCRIPTION

This technology leverages broadcasted 5G NR reference signals to provide accurate positioning and
navigation for autonomous ground vehicles and other applications. Unlike traditional methods requiring
dedicated positioning signals and prior system knowledge, this approach extracts navigation observables
from existing 5G signals using a software-defined receiver. It demonstrates meter-level range estimation
accuracy with real-world 5G signals, enhances situational awareness for reliable autonomy, and supports
applications in vehicle-to-everything (V2X) communication.

SUGGESTED USES

» Autonomous ground vehicles and self-driving cars.

» Mobile device manufacturers for enhanced location services.
» Cellular network providers deploying 5G infrastructure.

» Unmanned aerial vehicles (UAVs) and drone navigation.

» Aerospace and defense navigation systems.

» First responder location tracking and emergency services.

ADVANTAGES

» Utilizes existing 5G broadcast signals without additional bandwidth allocation.

» Does not require prior knowledge of network parameters or direct network communication.
» Provides meter-level accurate range estimation demonstrated with real 5G signals.

» Supports enhanced situational awareness critical for autonomous vehicle reliability.

» Enables privacy-preserving navigation by avoiding network-based positioning.

» Compatible with modern 5G infrastructure and future cellular networks.
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