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The RadioWeaves concept is introduced 

1. To overcome performance and energy 
efficiency bottlenecks, 

2. distributing a very high number of 
antennas, radios and computational 
resources throughout the environment.

REINDEER develops

RadioWeaves technology
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Crowded environments

Smart factory

‘6G innovation actors to demonstrate the added value 6G will bring to our lives.’
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Technology innovation and use cases: sustainable?

1. Distributed deployment of radio and compute 

resources bears a great potential for order(s) of 

magnitude improvement in energy efficiency

2. Interacting with battery-less devices for massive 

IoT can prevent toxic waste disaster

3. REINDEER innovation for applications potentially

contributing to sustainability
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The goal quantified: 

‘new G’ every 10 years & 50% growth/year 

→ 6G needs to be 100x more energy efficient just to stay on par

• Applies to all the contributors to energy consumption:

𝐸𝑡𝑜𝑡𝑎𝑙 = 𝐸𝑙𝑖𝑛𝑘 (𝑎𝑖𝑟) + 𝐸ℎ𝑎𝑟𝑑𝑤𝑎𝑟𝑒 (𝑇𝑥+𝑅𝑥) + 𝐸𝑛𝑒𝑡𝑤𝑜𝑟𝑘

• Adequate metrics (REINDEER D2.1 & references therein): 

o “the metric [Joule/bit] is appropriate at full loads, 

o when network is operated well below capacity, the power consumption 
to cover an area, [W/m2] is the most relevant energy efficiency metric.”

Energy consumption in 6G: 

Efficiency or absolute ambition? Adequate metrics?
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REINDEER in quest of drastic energy reductions: 

the potential with RadioWeaves technology

1. 𝐸𝑙𝑖𝑛𝑘: Proximity and diversity

2. 𝐸ℎ𝑎𝑟𝑑𝑤𝑎𝑟𝑒: research efficient PA 

operation, reduce DSP complexity, 

focus on ‘golden’ < 10GHz

3. 𝐸𝑛𝑒𝑡𝑤𝑜𝑟𝑘: Distributed resources:  

support decentralization

4. 𝐸𝑡𝑜𝑡𝑎𝑙 − 𝑑𝑦𝑛𝑎𝑚𝑖𝑐𝑠: Lean operation

100x improvement on all aspects is extremely ambitious!



T. Pirson and D. Bol, “Assessing the embodied carbon footprint of IoT edge devices with a 

bottom‐up life‐cycle approach,” Journal of Cleaner Production, vol. 322, p. 128966, 2021

Carbon footprint of electronics: 

higher than operating consumption

*dashboard SDGs Belgium



7

Technology innovation and use cases: sustainable? 

1. Distributed deployment of radio and compute 

resources bears a great potential for order(s) of 

magnitude improvement in energy efficiency

2. Interacting with battery-less devices for massive 

IoT can prevent toxic waste disaster

3. REINDEER innovation for applications potentially 

contributing to diverse KVIs 



Avoiding toxic e-waste: deploy massive IoT?
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© Capra, M. et Al. (2019). Edge Computing: A Survey On the Hardware Requirements in the Internet of Things World. 

Future Internet. 11. 100. 10.3390/fi11040100. 

S. Higginbotham, "The internet of trash [Internet of Everything]," in IEEE Spectrum, vol. 55, no. 6, pp. 17-17, June 2018



Could we connect to sustainable battery-less IoT nodes 

in 6G networks?
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Large, distributed, arrays improve proximity 

and ‘spot focus’ towards energy-neutral devices 
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Technology innovation and use cases: sustainable?

1. Distributed deployment of radio and compute 

resources bears a great potential for order(s) of 

magnitude improvement in energy efficiency

2. Interacting with battery-less devices for massive 

IoT can prevent toxic waste disaster

3. 6G innovation for applications potentially

contributing to sustainability
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The story of the elephant and the blind men 

- could be the story of 6G/a reindeer for sustainability?



• Health/care: wander detection, finding lost 

equipment, …: indoor positioning functionality, 

connectivity to low-cost battery-less devices

• Environmental monitoring: will 6G offer

more/better support? 

• The divers set of SDGs: how will we contribute?

Towards a human-centric 6G on the road to the SDGS: 

How can we help?

18 January, 2023
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REINDEER innovation for

applications potentially

contributing to sustainability:



The REINDEER project has received 
funding from the European Union’s 

Horizon 2020 research and innovation 
programme under grant agreement 

No. 101013425.

The information in this document is provided “as

is”, and no guarantee or warranty is given that

the information is fit for any particular purpose.

The content of this document reflects only the

author`s view – the European Commission is not

responsible for any use that may be made of the

information it contains. The users use the infor-

mation at their sole risk and liability.

Coordinator

Technikon Forschungs- und Planungsgesellschaft mbH

Burgplatz 3a, 

9500 Villach, AUSTRIA

Phone: +43 4242 233 55     

Fax: +43 4242 233 55 77

Mail: coordination@reindeer-project.eu 

Web: https://reindeer-project.eu/
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