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Major economies are prioritizing sustainable investment

Carbon neutrality is a global mission Green industries are crucial for carbon
neutrality
Wi @
| EU | us Zero Emissions by 2050
132 countries 88% carbon emissions 1 trillion euros in 10 years US$2 trillion
Pad ] ‘ §8§ Carbon peak by 2030 Green Growth Strategy
T D |China and neutrality by 2060 lJapan
CNY2.2 trillion/year (before 2030) 2 trillion yen in 10 years
92% GDP (PPP) 85% population

Source: https://zerotracker.net/
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Operators are Concerned about Energy Efflc:lency, RER and Monltorlng System
Global accelerated CO2e reduction action Challenges for operators Targets & actions taken by operators
Emission reil;e’;iesnoé yte:;:e ?.3% ->7.6% :_F. m . Double energy efficiency

g aqdmipany

W Traffic T2.4x, energy

Traffic: consumption +22% i
54% annual growth (2020->2024)
Vs. - Increase renewable
® Telefonica energy ratio
2020 2025 2030 Carbon emission: ‘) .
SR Sy e Sy SR 100% in main markets,  [Non ranew.bjes
100% globally REC
Clear CO2e target from ICT T S
2020 -> 2030
2020 GSMA report Mobile: 45% : ::‘ f:‘[_]*bf}] Energy efﬁCiency & energy
obile: 497 D Chima b consumption monitoring
Fixed network: 62% Enerayv KPI invisibl .
j G Sl - o & e )} 100% online -‘... .....".
DC 53% e SefRan
No EE methodology monitoring 'g . A ;”g'
by 2025 L FTeT
Source: ITU L.1470 & GSMA Setting Climate Targets




“A sustainable society is one that operates
to ensure that future generations can enjoy
living standards at least as ample as those
oftoday ... ”

-- "The Spirit of Green", by William D. Nordhaus
(Nobel Prize in Economics in 2018)
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Renewable . Development

Energy
Ratio

User
Experience

Four Initiatives

Accelerate Green

Energy
Efficiency

Renewable
Energy Ratio

Experience

Green
Indicator

= "~‘ .' .

Development

Energy Efficiency # (@ active)
+ Energy Consumption ¢ (@ idle)

Deployment Scaling

+ Intelligent Scheduling
(by Intelligent awareness)

Guaranteed KPI

+ Guaranteed UX
(enable by data-driven)

Standardized Green Indicator

+ Visible Management System

" HUAWEI



, 8 L B - . oo o T o1 O G S il S
Green for ICT, ICT for Green
1 Set of Indicator System 2 Energy Saving Scenarios 3 Layer Architecture Solution
/ \ / @ Green Operation
Active: Best energy efficiency ‘\7\—/'d/er;
X -driv
More Bits Xpert-driven ))>>> e
N C Ie Less Watts
Network Carbon ;‘ / @@l B Green Network
Intensity ey :. AII-Oﬁ_JtiCaI,,\s- " io-optical,
i g Intelligent Wmﬁon
Idle: Lowest energy consumption
ITU-T L.1333 o 5 @ Green Site .
Zero Bit, Zero Watt S N — ,
- ; R - ness

- ——
Heop : — -
sz Environmental Leadership Outstanding Mobile Corlmtnbutlon LO tgzhl/lJEGSLgMO
Cmm  Selectedin the list for 3 consecutive years uawol ‘Nature Guardian' awarded by GSMAGLOMO




All-scenario Green Development Indicator System Helping Carriers
Achieve Carbon Neutrality

Three Layer Green Indicator System
Visible, Manageable, and Optimizable

NCle

_ kgCOZQITB‘
Operation ’

NE ENetwork NEE RAN

Gbps / W‘ GB / kWh
Network ' ’

TEE SEE PUE

o GB/kWh' 0/) Ratio )

Contribution to Standard
Working Together with Industry & Operators

@ ITU-T L.1333

1.0 2.0
Traditional Traffic Multi-DimensionaI Energy Efficiency
S (Traffic, Coverage, Experience, etc.)
Energy Efficiency }} il
@ G £ e
ITU-T L.1331

ETSI ES 203 228

ISO/IEC 30134-2
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Green Operation

Expert-driven to Data-driven, Optimize Energy Efficiency for Each Bit

4G/5G user migration greatly improves Energy efficiency visible, manageable,
energy efficiency and optimizable

3G vs. 4G vs. 5G: Key path for energy efficiency improvement Visible NCle indicator system

, _ 3G 4G 5G
Multi-antenna technology/ (1T2R) (4T4R) (64T64R)

@ SEE TEE NEE
o/

Average cell

Gieune] eseig) throughput 10 150 2500 Energy efficiency -
y ' (Mbit/s) Visible S
Modulation technology Average cell
power 425 688 812

consumption (watt)

Spectral bandwidth

Equipment energy consumption management
NEE

GB/kWh il 2l = /o\ & Ports ® Boards

— |
\J & Equipment ¢ Frequency Adjustment
Network resources . _
Energy consumption will be reduced by 23% in 5 years Manageable & Time, space, and frequency domains
*:Operator A Case in Europe e
-~
-
. . = Balancing energy efficiency and user experience
No migration _ & @ B 9 9y y P
f‘\\ Policy generation Manual 3 Automatic
i ‘ Feature ;
\@ / self-optimization LY »  Minute Corgrm&ted
ol Fete Policy execution Second % Millisecond
Optimizable
Al technology optimizes
Year0 Year1 Year2 Year3 Year4 Year5 G energy saving policies )
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Green Operation

Data-driven Operation: Collaboration Enables E2E Enhanced Efficiency

Costly
maintenance
of D.G.

Energy Supply Efficiency OptirfniEaitiggi

A A

Diesel-grid-PV Synergy

Diesel consumption 12%‘ , more stable equipment operation

l Optimal Solar Usage
NetEco

Solar
- —

Lt
L e s—
I JE—

DG shutdown in advance

—~_

NetEco

>

Equipment energy consumption 12—18%) , stable KPIs

Intelligent Scenario Identifcation

Scenario Attributes
Busy/ldle Periods
User Experience

R e 9

fm';d Low 4/5G
Spaceiol Utilization
energy n
saving g—
= \m\za
frum gfficiency Opt
: Spec
Equipment Efficiency Optimization >

Spectrum-service Synergy &
Service-network Synergy &

Network energy consumption 10% ) optimal
energy efficiency & experience

Intelligent Multi-level Energy Saving
\

14
KAh ~8% saving | |
W VANER [}

= Y 4 N v

Day-level Energy-saving Adjustment
*  Value-based site selection: users per site 15°2

Guaranteed experience: 5G camping ratio 10%
Precision marketing: Device-package match 3

5 w -

P

Power Reduction and Tilt Adjustment

—
N
POWERSTAR

_ C' HUAWEI SmartCare®
b
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Green Operation

PowerStar: RAN Energy Saving From Expert-Driven to Data-Driven,
Achieving Optimal Performance and Energy Efficiency

Network-level energy saving

POWERSTAR W TEE: 11% -18%

Site-level energy saving [ . ‘

. TEE: 8% - 11% L _ A B IEEEE |
< S - . . Service Diferentiated Experience Assurance - !
Equipment-level energy saving }

TEE: 4% - 8% T
< &_/) > i Multi-Frequency Performance Assurance

Energy Saving & Experience
Collaborative Optimization

. , . -
J + i ., et . -
_ - NE-Level Performance Assurance g -
~— L2
W L1 . 8 Y \
™~ i U _— Data, model, decision coordination
Idle Time P
Resourcem I L T T ™ o — Multi-Frequency Collaborative

Symbolic level Policy Optimization

Experi Experience &
rgy Saving
lance

PA on of on of T

*

uqmo

New energy Channel level o ,
’ /'~§§Vi_n,9. Fimelf N ‘ - { : Energy
/ \ .~ ./ Bt ! } | | -1, Saving First
Al threshold /" .\ \‘V/
Default threshold========2d+""""" BN \.‘L R —_— Intelligent scenario Energy Saving Multi-objective
PRB ratio identifcation Policy Design optimization
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Green Network

All-Optical & Intelligent Boost Energy Efficiency

AS-IS: TO-BE:
Legacy equipment, Low Utilization, Invisible EE All Optical Simplified, Intelligent
> > 2 .0
%- a ﬁ T Traffic is S Invisible < A‘?N Intelligent
i i ici ] E M t
- 4 & I S A energy efficiency (Visblo, Marageable-Optimizable ) )
energy

MPLS VLAN  MPLS Edg&) (Reg|ona| DC) Central DC )

Multipl - (
MBH m,.:::::* B - 3 Traffic detour S SRV6/EVPN | Simplified
protocol&planes Low utilization
- o .
FBB *_Agc ¥ Age »  IPCore

SDH*_acc ¥ AGG 1 Backbone ~ ® . . Legacy equipment > ® e YI>-( » All-Optical

_ enerations High power consumption S ¥ ———@
A 9 gnp P All-Optical Network
e . . . . —
— ej All-Optical for All-Scenarios — @5}) Intelligent for Power Saving
EXC » OXC Fiber to the Room Idle Resource Sleep Dynamic Frequency Adjustment
Ny~ ] ] Board-level Port-level Upper threshold
Fiber Life > 30Y Working ~ Sleep Working Sleep 80%
- 2Gbps vs 300Mbps M mm— A .
| ! —» 1 20%
FTTR vs CoCv8 24% ¥ - -
/ | W Y 1 S T Trafc load ‘
NEE Improved by 40X NEE Improved by 10X NEE Improved by 20% NEE Improved by 10% N "'J'
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Green Site

Intelligent Awareness, Dynamic Scheduling and Super Deep Dormancy
for Optimal Energy Efficiency and Energy Consumption

Intelligent Energy Saving, Super Deep Dormancy

More Bits, Less Watts Zero Bit, Zero Watt
ms-level Intelligent Power Optimization ms-level Resource Shutdown Customer-Intent Based Energy Saving Super Deep Dormancy
5% Energy Saving 10% Energy Saving 10% Energy Saving 300W » 10W
& Energy Saving < Prioritizing Experience f ™ P “
g _— P — Power ‘ 1

| —

Interface
) |

Channel Shutdown Carrier Shutdown & Policy Orchestration

TTl-level Scheduling Energy Efficiency Modeling Wil New Materials & Tech. to Ensure Reliability

Intelligent Awareness, Dynamic Scheduling

% Climate Tarif PAV .| SOC  SOH

Less Carbon Lower Cost More Reliability
Solar Storage Synergy Intelligent Peak Staggering Intelligent Power Utilization
Peak

Peak
'\Zé ' @ B« _ Backup Time X2 4
\ : Valley VaIIey Feezo%( “1

PAV: Power Availability u&?neranon 20% % Remote Power Of

SOC: State of Charge
SOH: State of Health
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Power Domain: Intelligent-based Inter-Site Power Optimization

Common Signal and Data Signal Output Power Reduction

Signal Interference
L —— e —
22 CellC
Interference i Traditional Solution: Increase
A Py AL e - output power to against the
Sl = — neighborhood interference
T a A R
CellB
Training Trans Power Update TTI Power Adjustment
Input Output 100ms level
- ™ -~ = crs™ pPpscH™ PDCCH
< [ v ~ CellAY
> e e Eolverl -
=W ) ) » - v R
e e /N > __cellBY > E"ﬁg H
. '\ [ kel T P | e
-
4 - A 0123456789 0123456789
g F L __Cellc
12

KPI Stable and Power Saving 5%

Green Site

KPI Energy Consumption
»
I | |
L Traditional L Joint Power-scheduling

W
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Green Site

Next-Generation Data Centers Lead to Zero Emissions

Green Construction Green Power | Green Cooling |

Prefabricated, TTM 30% Photovoltaic Power Generation 5-30% % Free-cooling 96% , Water Saving 40% %
Assembled, Carbon Emission 60% § Efciency 97.8%, Footprint 40% § Chiller Efciency 10%—20%

| p——
— | Digitalized Delivery = ghoimede .| ~ Intelligent

] Committable PUE D - — e . 1 o y A‘ Optim'lzaﬂon
CUE: Carbon Usage Efectivers Simulation Accuracy > 97% Digital Twins , Visible&Manageable gfciency 8%-15%
WUE: Water Usage Efectiveness - = i TTM 1~2 months ( =
BIPV: Building Integrated PV I -

).
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Target
Definition

Multi-dimensional Consideration:
Refined Planning

T

Experience

Carbon Emissions Development

14

Green > >
Indicator:

DESIRE to Green Target Network

Accurate
Evaluation Sit
Prioritie

&»DESIRE

Evolutio
Metho

Simulation

D>

>

'® Committable Target '@ Fast Deployment '® Guaranteed Experience

Data-driven
Result

nhanceme

Digital

Value D >
Realizatio

Implement

-ation T

Precise Site Selection:
Investment Efficiency 10%4

(tegn)
& 2/3(30 4156 KIS
S
£ NCle:180
NCle:200 |
@ W (R W o |
w @® (T

One Site One Policy:

Benefit 20% 4
-
b W
= C\ ;

[E- ﬁ- L} | _T

T) Intelligent Operation:
Energy Saving 15% b

Secure and Efficient Delivery:
TTM 50% §

Eff%
/ @ Spectrum

Equipment
@ Energy

Safe
Personnel
| Reliable
.| Services
Safe
Assets

All-in-one
Digital Management

Antenna

A

Equipment
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