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Main idea of radio -based positioning and mapping

3 Waveform conveys information about geometry
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3 Different measurements: signal strength (path loss, fingerprinting), time
(TOA, TDOA, RTT), angle (AOA, AOD), Doppler, signal phase

J Signals should be resolvable in at least 1 dimension (distance, angle,
velocity)

3 Measurements converted to position and map: SLAM
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Current status: time difference -of-arrival (TDOA)
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(at very high frequencies)
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Nokia 5G mmWave beam tracking demonstrator

Mobile device
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Millimeter wave frequency usage

A Location information is implicitly
A Can Bgstemboyrstoaumh (e. g., GNSS)
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Example 2 - Radar interference

Sourcehttps://www.futurebridge.com/uncategorized/advancements -in-automotive -radars/

3 Interference leads to false alarms (ghosts) and missed detections (accidents)
3 Communication can help coordinate transmissions of radar
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Example 3- The Beyond 5G SLAM Challenge
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« Even when the line-of-sight is blocked?

And provide radar -like mapping capabilities?
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From the signal received from a single base i

station in an unknown  propagation

~ environment, can we determine the UE
position, heading, clock bias?
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Vision for 5G
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Source:https://www.iis.fraunhofer.de/en/ff/Iv/lok/tech/5g.html
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