Ultra-low power
Al technologies for 6G
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Driving mobile networks for new waves of innovation =




6G and Al

Al for 6G

* Radio and network performance
* Network operations (cost)
« Sustainability

# . Network evolution and expansion
» Less algorithm, more learning

6G for Al

Al everywhere

Connecting intelligence
Verticals use more and more Al
6G must support Al chains

Al communication patterns

Al data structures
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6G will be Al native




Al energy consumption in the world

The amount of compute used to train Al systems has been
increasing since 1950, the rate of increase increased in 2010

Amount of compute used to train notable Al models
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https://semiengineering.com/ai-power-consumption-exploding/
https://www.google.com/search?q=ai+power+consumption&sca_esv=25292444b428d9f3&sca_upv=1&rlz=1C5GCCM_en&udm=2&biw=2560&bih=1294&sxsrf=ADLYWII1M23s6C3wthmE27xnAbEm397Qew%3A1727085692417&ei=fDzxZt2PGaTSwPAPlr3i0Aw&oq=ai+power+consum&gs_lp=Egxnd3Mtd2l6LXNlcnAiD2FpIHBvd2VyIGNvbnN1bSoCCAAyBxAAGIAEGBhIjB5QyAxY1xlwA3gAkAEAmAFboAHlBKoBATe4AQPIAQD4AQGYAgegAqIEwgIGEAAYCBgemAMAiAYBkgcBN6AH5gY&sclient=gws-wiz-serp#vhid=NU1RyL3r8VApPM&vssid=mosaic:~:text=Tov%C3%A1bbi%20tal%C3%A1latok-,CarbonCredits.com,-Keres%C3%A9s%20a%20k%C3%A9pen

Future AI must be energy efficient
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» Sparse computation

* Event driven

* Stateful
"« Sigma-delta
-+ Neuromorphic computing
-~ - » Low-latency inference

Computation by spikes vs. tensors | Cc;ntinous learning | GPT level intelligence in small devices



Channel estimation

Hx+n=y

x: transmitted data
H: channel matrix
n:noise
y:received data
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Channel estimation

transmitted reference symbols

Hx+n=y

x: transmitted data
H: channel matrix
n:noise
y:received data

received reference symbols

L\



Live demo




Received spectrum
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Sigma-delta deep spiking neural network
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ericsson.com/6g
peter.haga@ericsson.com
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