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Outline (https://projectexigence.eu/)

«  WHY (Challenges)?

- EXIGENCE’s approach towards energy aware ICT systems

« Energy consumption (Carbon emission) measurements
Standardization

«  Summary and recommendations
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EXIGENCE Approach

EXIGENCE: Energy aware ICT systems
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EXIGENCE Approach

EXIGENCE - Intra domain view
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Measurements

EXIGENCE - TNO’s Lab Measurements
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*#  Built as part of TNO Exploratory Research Program — Sustainable ICT 2024-25

*#  Built as part of SNS-EXIGENCE programme

% Based on https://github.com/dubrowgn/wattz. Uses resources from https://peach.blender.org/
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Measurements

EXIGENCE - TNO’s Lab Measurements RAN

OpenStack
Energy consumption with downlink traffic by radio configuration Effect of downlink throughput on RAN power consumption
0 5 Measurement -84 — e R
enogs
P 8 Controller 704 736 723 74 : 84.1 82 82.01 === ue-l -~
. . 2
| . 30% S 815
: o !
: transmit % 84.2 e 5 3 81.0
. 1 S § c
traffIC g 76 = ?
a g 98051
Shelly Plug S ™ g
84.5 =
72 é 80.0 A
. 79.5 1
Quectel Amarisoft

5 10 15 20 25 30
Downlink Throughput (Mbps)

ADL 2.AUL 1
L 2.AUL 2
DL 4.AUL 1
ADL 4.AUL 2
ADL 4.AUL 4 -

— o~
= =
2 2
< <
— —
= =
o [a]
< <

AD
A

5G Test Kits 5G Callbox gNB
dataCall

Antenna configuration

P, = T X Protai

total

innovation
m for life 8

€L ence



Measurements

EXIGENCE - TNO’s Lab Measurements Core
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Standardisation

EXIGENCE - Standardization Impact
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Summary and recommendations

« End-to-end (Inter-domain ) energy consumption visibility ENABLEs incentivization and optimization

« Intra-domain energy consumption measurement (and exposure) is feasible i.e. methods/tools are available
« Standardization support (e.q. 3GPP, IETF, ETSI, etc.) for measurements, exposure and exchange

 Future work on:

* Quantifying the energy consumption of Sensing and Al services (towards 6G)

 Interfacing with energy suppliers for real-time energy mix (CO2e)

m innovation
for life

€L ence

1"



m innovation
for life —

Ljupco Jorguseski
+31 6 51 21 95 60

m innovation
for life

12



	Template-set TNO
	Slide 1: EXIGENCE – Quantification and exposure of energy consumption (CO2e) information of ICT systems
	Slide 2: Outline (https://projectexigence.eu/)
	Slide 3: Why Energy Awareness Matters (6G Example)?
	Slide 4: Example ‘Green’ Use Cases – Video Streaming 
	Slide 5: EXIGENCE: Energy aware ICT systems 
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11: Summary and recommendations
	Slide 12


