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CO2e Reduction Becomes Urgent due to Climate & Energy Crisis

1.5°C is critical, global accelerated CO2e reduction action 

GAP

To achieve the 1.5°C, needs to reach 7.6% reduction rate

Source: UN environment program 

2021 COP26: Reaffirmed 1.5°C target on Glasgow

Source: UN Climate Change

• New net zero commitment: 17 countries announced new net zero emission routes

• Speeding up fossil fuel phase-out: reduce coal, eliminating subsidies of fossil fuels

• Green fund support: 100B$ climate financing is expected to be realized in 2023

Energy crisis accelerates low-carbon transformation

Source: BP energy outlook 2022 

In Europe, overall energy prices 27%↑ : 

gas 41%↑, oil prices 26%↑, and electricity 24%↑

20222021202020192018

Renewable energy share to increase from 10% to 60% by 2050

10%

60%

Source: Eurostat.com

Basic target 2.0°C; 

Challenge target 1.5°C

COP21

Paris Agreement

United Nations Climate 

Change Convention 

1992

Developed countries' 

target: 5.2%

1997
COP3

Kyoto Protocol

2015 2021
COP26

Glasgow Climate Pact

Calling for 

emissions reduction

Gt CO2e 

Promoting full 

implementation
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ICT Industry Initiatives and the Challenge of Balancing Network Development 

& Carbon Emissions 

ICT set targets for emission reduction

Source: ITU L.1470&GSMA Setting Climate Targets

ICT organizations jointly propose clear CO2e target guidance

Source: GSMA Moble Net Zero State of Industry report

Mobile: 45%

Fixed network: 62%

DCs: 53%

2020 → 2030

Carbon emission

ITU cooperates with GSMA, GeSI, and SBTi to 

formulate ITU L.1470.

50 carriers, representing 44% of connections & 63% of revenue 

commit to SBTi. 

2020 GSMA report 2022 GSMA report
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ITU's greenhouse gas emission 

reduction targets for mobile 

networks

ITU's global mobile network traffic

Balancing ‘Green’ and ‘Development’
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ICT Industry Will Enable Other Sectors  to Reduce their Carbon Emissions 

ICT-enabled GHG abatement potential by sector (2030)

ICT can enable a 20%

reduction of global carbon 

emissions by 2030.

ICT emissions as a 

percentage of global 

emissions will decrease to 

1.97% by 2030.

ICT-enabled emission 

reduction is ~ 10x higher 

than ICT's expected 

footprint.   

12.1

Source: WRI, IPCC, World Bank, GeSI, Accenture analysis & CO2 models

Unit:Gt CO2e

ICT-enabled Digitalization “Carbon Handprint” 

1.25Gt CO2e in 2030 

12.1 Gt CO2e avoided in 2030 

Global Emissions 

Mitigation of Main 

Sector
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Energy Efficiency is The “First Fuel” for Operators

Environmental sustainability

Reduced cost

Faster migration

Traffic = 𝑓(Site, network, operation）

Carbon emissions = 𝑓(Absolute energy 

consumption, share of renewable energy, etc.）

Energy efficiency 

improvement

Traffic (bits)

Carbon emissions (watts)
=
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Improving Network Energy Efficiency with Green Development Solutions

Green Network

Modernization, High Integration, Intelligent

• Green Hardware Solution: Ultra-wide Band & Multi-Antenna1

2

Green Operation

User & Network Operation • User Migration: Migrate from 4G to 5G, 2G/3G Sunset 6

Green Site

All Outdoor, RE on Site, Green Antennas

• High Efficient Site: Room->Cabinet->Pole, Power Staggering3

4

5

• Intelligent Software Coordination:  3 Dimensions of energy 

saving – Time/Breadth/Depth

• Green Energy: iSolar Site

• Green Antenna with SDIF: Green Antenna Based SDIF 

Technologies
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Ultra-wide Band & Multi-Antenna - Evolution Trend of Energy Efficiency and 

Performance
1

Ultra-Wide Band，High Efficiency of Bit/Watt

Multi Antenna，Maximize Spectrum Value

Industry Huawei

Distributed

RFU to RRU

SDR

Co-GUL
Blade Dual-Band Tri-Band
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Industry Huawei

Massive MIMO8T8R4T4R
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2T2R

• Coverage :+3dB

• Capacity :+2x~2.2x

• Coverage :+6~8dB

• Capacity :+2.5~3x

• Coverage:1

• Capacity:1
*Baseline: LTE 2T2R 

NR upgrade

UL coverage

• Coverage: +6~8dB

• Capacity: +6~9x

1st 1st 1st 1st 1st
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Modernize Legacy Equipment,  ~15% Less Watts for More Frequency Bands

Triple Low-band 4T4R in DT EU Natcos

Energy Saving 17% in Live Network 

Tri-band RRU5509t
(700+800+900)

Single RRU (800)+
Single RRU (900)

Avg.

248.8wAvg. 

206w

3 < 2

RRU5509t

Energy saving 17%

700+800+900M800M 900M

+

L1800: 2T2R
L1800: + U2100 

RRU 5865
U2100: 2T2R

+
Energy saving 15%

FDD 8T8R in Romania

Energy Saved 15%, Capacity Increased 30%
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DL Traffic vs. PRB 1.3

Before: 173.5 Gbits/h

After: 225.4 Gbits/h

MetaAAU BladeAAUModernization

1
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Industry Leading Massive MIMO, Reducing Power Consumption by 30%

Same DL Coverage, Energy Consumption -30%MetaAAU with ELAA, New Direction of M-MIMO

192
Antenna Array 384

Antenna Array

New material

Weight -20%

SDIF

Cable loss -60%

MetaAAU

Traditional 

AAU
320W

160W*

coverage

* 320W hardware capability, cfg. 160w

time (h)

Traditional AAU

MetaAAU

0 4 8 12 16 20 24

30%

Power consumption (W)

Testing Result of MetaAAU - Operator O in Country R 

1

MetaAAU BladeAAUModernization
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5G MM Installed 6m Higher

TDD MM

Passive antenna

Innovative materials, C-band 

MM penetration without loss

Energy Saving by 17.6%

5G MM

Passive antenna

20% less coverage for 5G MM

6m

Passive antenna + AAU BladeAAU Pro

38.6
GB/kWh

45.4
GB/kWh

BladeAAU Pro: 6m Higher Position for C-band MM, Energy Saved by 17.6%

AAU

Passive antenna

2L4H/2L6H

C-band

2.3G

2.6G

6m Lower Position, 20% Less Coverage

Passive antenna

> 6m

AAU

4G

5G

Same Height for 4G and 5G with 

BladeAAU Pro

BladeAAU Pro

Passive + 

active

*Data from network performance simulation

4G&5G

Source: Huawei MI；Assumption, 50% PRB load

1

MetaAAU BladeAAUModernization
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Software Solution Improves Energy Efficiency with 3-Dimension Principle2

3-Dimension Principle 

for Energy Efficiency  Improvement

Breadth: 

More resources
Time

Depth: full use of resources

multi-RAT & multi-band, 

experience-oriented…

Symbol, carrier, channel, power… 

Full day energy 

saving, ms level

Energy saving policy Coverage, Load, Service type…

f1
f2 f2

f1 f1
f3

Symbol, Channel, Carrier

Multi-level powering saving

PowerStar

KPI Stable

Service Experience graded 

Mobile Load Balance + Energy Efficiency
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12% Energy Saving Enabled by Huawei PowerStar Solution

Power Saving 12%

2/3/4G 2/3/4G Power  On

2.06 kWH

2.36 kWH
12.9%

5G 5G Power Saving On

12.36%1.00 kWH
0.88 kWH

Powerstar AI PoC Summary

400 sites @ Helsinki 

12% Energy Saving for Operator D 

with AI Based PowerStar Solution

June, 2022

⚫ Verified through 38 typical sites in Hamburg

⚫ Additional 7.2% power saving with stable KPI

7.2% Energy Saving in Operator D

with Static Configuration

City Suburban Rural

2
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3
Green Site: Site Room -> Cabinet -> Pole to Save ＄8,200/Site/Year,
Peak Staggering via Huawei BoostLi to Save €530/Site/Year

Green Site for All Scenarios and Lifecycles

Green Site

Shelter Cabinet Pole

Lithium for all

Intelligent CloudLi

Planning Construction/

Reconstruction
O&M Optimization Assessment

Traditional Cabinet After reconstruction

• Zero footprint, saving rent of 

$5,100/site/year

• Free of cooling, high efficiency, saving 

electricity fees by $3,100/site/year

One blade one site

Poles to Replace Cabinets, Saving OPEX ＄8,200/Site/Year @ China

Low Flat Peak Flat

100% SOC

50% SOC

Charge Discharge

Battery SOC

€0.07 €0.13 €0.26 €0.13

NetEco

CloudLi

CloudLi Peak Staggering Saves €530/Site/Year @ Portugal

Intelligence for all

Intelligent and low-carbon 

network management

Energy cloud
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To Introduce Solar Access，15%~30% Energy Consumption Goes Green4

130 iSolar-sites on air

416 tons CO2 emission saved /year.

520 MWh of energy generated /year.

15%(avg.) - 30%(max.) of total consumption supplied by 

solar.

iSolar Achieves 51.2% Power Saving @ Greece

Indoor site

77.5kWh/day grid usage

85% efficiency with 11.9kWh/day cooling 

Outdoor site

61.3kWh/day grid usage

95% efficiency with 0.2kWh/day cooling

iSolar site

37.8kWh/day grid usage

Solar generation of 23.5kWh/day

520 MWh of Energy Consumption Saved Per Year @ Poland
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5 Green Antenna: A New Field for Energy Conservation

Antenna Efficiency The Standard for Measuring Antenna Radiance

100 m+ cables

2L4H without SDIF

0 cables

2L4H with SDIF

85% antenna efficiency70% antenna efficiency 700 MHz 2×60 W RRU 1800 & 2100 MHz 4×80 W RRU

299 W

252 W

without SDIF with SDIF

16% 839 W

721 W

without SDIF with SDIF

14%

70% RRU load

Signal Direct Injection Feeding (SDIF)

Key to Improving Antenna Efficiency

Higher Antenna Efficiency

Bigger Power Cost Savings

Antenna Efficiency
Output Power

Input Power
=

RRU

Input 
power

Antenna

Output 
power
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Green Antenna Efficiency Traditional Antenna Efficiency Energy Conservation

85% 70% ~15%

Operator T

tradition antenna

80W-> 40W
Larger Inter-site distance 

Double coverage radius

Dense sites

Reduce RRU power by half, 

coverage unchanged

Hertz

BladeAAU Pro ACSR 2.0

Munich Pro London Pro

20%

Operator D

RRU output power 

Coverage 

unchanged 

& power 

consumption

15%

Green Antenna Help Network to Reduce Power Consumption by ~15% 5
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2/3G 4/5G

Improving Network Energy Efficiency with User Migration 

Typical energy efficiency comparison between 4G and 5G

4G (2T2R) 4G (4T4R) 5G (64T64R)

Typical Power Consumption (W) 370 500 800

Capacity (Mbps) 150 300 5,000 – 6,000

Bit Energy Efficiency 0.4Mbps/W 0.6Mbps/W 7.5Mbps/W

Example of playing an HD movie:

Carbon emission reduced by 20x

~200 g ~10 g

2G/3G 4G/5G

Equivalent to planting 2.3 million 

trees, covering 20 sq.km of land.

One million subscribers 

migrated: Reducing 45,600

tons of carbon dioxide 

emission. 

4G/5G user migration improves energy efficiency by ~ 20x

6
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Higher 5G Traffic Ratio, Less Energy Consumption

7% Energy Efficiency Increased When 5G 

Traffic Ratio increased from 10% to 50%
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10.3%
25.4%

31.8%
30.9%

Segmentation by single site 5G+4G Traffic(GB)

(kwh)

5G Traffic 

Ratio

30% Energy Saved When 5G Traffic Ratio 

increased from 10% to 80%+

6
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Summary:  An Extensive “Toolbox” of Green Network Solutions

Green operation

5G User Migration, 2G/3G shutdowns 

2G

5G

4G3G

Data users

VoLTE

2G

3G

Voice user

6

Green network

Green site

Indoor site Solar power/wind power/... SDIF antenna

Intelligent Energy Saving with Software Solutions

MetaAAU BladeAAU

Multi-antenna, Multi-band Hardware

Outdoor site Full blade site

Single-band/Old module

4T/8T/MM

Wideband/New module

Renewable energyAll-outdoor & Simplified site Green antenna

Intelligence

Time 

domain

Frequency 

domain

Space 

domain

Power 

domain

1 2

3 4 5
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