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Trend: A growing number of smart edge devices that collect

and process information, all powered by batteries

Trend: from Cloud to Edge to Far Edge

Bringing computing resources closer to the data
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Federating far edge resource ad hoc via 6G

to provide cloud resources close to the edge

Source: “Europe’s Internet of Things Policy”
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Motivation: Towards energy neutral loT devices that do not
rely on primary batteries

Use a (super)capacitor

PASSIVE
Uses backscatter for uplink communication

ACTIVE
Can actively initiate uplink communication

BATTERY-POWERED

Use arechargeable battery

BATTERY-LESS

ENERGY-NEUTRAL

Powered by ambient energy harvesting or wireless power transfer
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PRIMARY BATTERY POWERED

Powered by a primary battery, limiting device lifetime

LOW-POWER IOT DEVICES

D AMBIENT-6G

Capabilities

2~ AmbientloT

e o e = = =T

—_— o o,

uondwnsuod A31aus 821N



Ambient loT standardization in 3GPP Release 18 and beyond

3 device categories under consideration:
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4 deployment options:
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Source: M. Butt, et al., “Ambient loT: A Missing Link in 3GPP loT Devices Landscape,” IEEE Internet of Things Magazine, 2024.
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Project objectives

42

. Holistic energy neutral
= device architecture

~= Secure lightweight
<" 6G connectivity
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Energy-aware on-
device and edge Al

Proof of Concept
demonstration

Design, prototype, validate, and standardize HW and SW technology solutions for intelligent

Al-enabled energy neutral devices, and the 6G network infrastructure that connects them.

Contributions to
Ambient-lol standards

EU-relevant use cases
and business models




AMBIENT-6G concept and key innovations

Innovation 3 — Cloud-Edge-
Device Continuum
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Innovation 2 — Network
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Energy Neutral Devices
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Work plan overview
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WP7 Ethicsrequirements
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Aalto University

WP2 Energy-neutral Device Technologies

END Architecture & Constraints

WP3 Low-power 6G Network
Protocols & Infrastructure
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WP4 Energy-aware Computing
and Applications

End-to-end Energy
Consumption Models

Device Intelligence & Cloud-Edge
Continuum solutions
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WP6 Standardization and Impact Realization
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