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Study Group 5 — Leading on Key Topics
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|International standards to achieve net zero

Increasing connectivity worldwide

Technological innovation is on the rise
As technological innovation continues to advance at an
unprecedented pace

Growing dependence on networks
More and more people rely on technologies
seamlessly connected to the internet

Urgent need for sustainable networks
Now more than ever there is a need to reduce ICTs
impact on the environment




|Internationa| standards to achieve net zero

There is a significant need for sustainable
ICT networks

3(y of total globally energy consumption, are from
0 telecom operators. Placing them at the forefront of
the most energy-intensive companies worldwide.

of network cost spent on energy, consisting mostly of
90% fuel and electricity, the demand for energy-saving
measures from telecom operators is growing

Despite the ICT sector’s efforts there is still a long way ahead




| International standards to achieve net zero

How ITU is supporting environmental
sustainability sites and networks

ITU-T
ITU-T Study Group 5

O

EMF, environment, climate action,
sustainable digitalization, and circular
economy

Electromagnetic compatibility, resistibility and
lightning protection

Soft error caused by particle radiations

Human exposure to electromagnetic fields (EMF)
Circular economy and e-waste management
ICTs related to the environment, energy
efficiency, clean energy and sustainable
digitalization for climate actions

Sets International
Standards green
telecom sites and
environmental
efficiency



http://www.itu.int/

| International standards to achieve net zero

How to use standards to achieve net zero and how ITU is helping?

The standards are developed on a
consensus environment involving
different stakeholders: Member
states, Telecommunication Operators,
Industry, Regulators, Academia,

Research centres

Open
communication
and helpful working
methods and tools
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Publications and
standards are
available for free
on the ITU website

Participation in
numerous conference
and organization of
raising awareness
workshops and fora

Support to the
Administrations,
Government and Industry
in the implementation of
the standards.

The use of standars is a matter of individual appropriation and implementation

by companies and/or administrations

www.itu.int 6
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Energy Efficiency Standards
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At product level

«ITU-T L.1310: Energy efficiency
metrics and measurement methods for
telecommunication equipment

«ITU-T L.1320: Energy efficiency
metrics and measurement for power
and cooling telecommunications and
data centres equipment for

«ITU-T L.1390: Energy saving
technologies and best practices for 5G
RAN equipment
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At site level
«ITU-T L.1350: Energy efficiency
metrics of a base station site

«ITU-T L.1351: Energy efficiency
measurement methodology for base
station sites
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At network level

«ITU-T L.1331: Assessment of mobile
network energy efficiency

*ITU-T L.1332: Total network
infrastructure energy efficiency metrics

*ITU-T L.1333: Carbon data intensity
for network energy performance
monitoring

*L.FNEE - Assessment of Fixed
Network Energy Efficiency the KPIs
for the network




ITU-T L.1333

TELECOMMUNICATION (09/2022)
STANDARDIZATION SECTOR

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

Energy efficiency, smart energy and green data centres

Carbon data intensity for network energy
performance monitoring

Recommendation ITU-T L.1333
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Defines a KPI useful to
evaluate network emission
and give an indication on
how a network can reduce
its emission due to energy
usage

ITU-T L.1331

TELECOMMUNICATION (01/2022)
STANDARDIZATION SECTOR
OF 1Ty

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

Energy efficiency, smart energy and green data centres

Assessment of mobile network energy
efficiency

Recommendation ITU-T L.1331
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Provides metrics and
methods of assessing
energy efficiency in
operational networks

ITU-T L.1304

TELECOMMUNICATION (12/2020)
STANDARDIZATION SECTOR
oFmy

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

criteria for i data

centres

Recommendation ITU-T L.1304

&

Support public authorities in
purchasing data centres
related products, services and
items with reduced
environmental impacts through
establishing a set of
procurement criteria

www.itu.int
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| International standards to achieve net zero

ITU-T L.1350 - Energy efficiency metrics and
methodology

Energy efficiency metrics of a
base station site

Contains basic definitions of
energy efficiency metrics, to

ITU-T evaluate the energy efficiency of a
SR base station site

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OQUTSIDE
PLANT

The definitions and metrics are used in:

S o e S = ITU-T L.1210: Sustainable power-
feeding solutions for 5G

= |ITU-T L.1382: Smart energy solution
for telecommunication rooms

Recommendation ITU-T L.1350

=t
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ITU-T L.1351 - Energy efficiency metrics and
methodology

e

SERIES L: ENVIRONMENT AND ICTS, CLIMATE
CHANGE, E-WASTE, ENERGY EFFICIENCY;
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF OUTSIDE
PLANT

Energy efficiency ement methodology
for base station sites

Recommendation ITU-T L.1351

Energy efficiency measurement
methodology for base station

sites

Describes and establishes requirements for
energy efficiency measurements applicable to
base station sites.

Current work item on
L.TR_CR_BS: Energy Efficiency Classification
Criteria of Base Station Sites:

= Uses the KPIin ITU-T L.1351 for the

classification of base site.

L Suppl. 45: Radio base station site best
practices
= Contains the best practices considering the
measurement method reported in ITU-T
L.1351
For example:
= Transformation of base station site
from an indoor to and outdoor cabinet.
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ITU-T L.1023 — Assessment method for product
circularity: A design and verification tool

Circularity score diagram
Product durability
Gateway Gen Z
ITU-T L.1023 Very good
B R Good
OF mJ .
Fair
Bad
SERIES L: ENVIRONMENT AND ICTS, CLIMATE Very bad
CHAMNGE, E-WASTE, EMERGY EFFICIEMCY
CONSTRUCTION, INSTALLATION AND PROTECTION
OF CABLES AND OTHER ELEMENTS OF CUTSIDE
PLANT
Assessment method for circular scoring
Ability to recycle, Abil.ity to recycle,
repair, reuse, upgrade- /- repar, reuse, upgrade-
manufacturer level equipment level
L.1023(20)_FI.1

Recommendation ITU-T L1023

[ PLLLLLL
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| International standards to achieve net zero

ITU-T L.1210 - Sustainable and efficient solutions

for the power requirements of 5G networks
defines:

New power Smart energy
feeding solution solution
02
High density
solution

C
reduction
strategy

Intelligent control

L
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| International standards to achieve net zero

ITU-T L.1210 - Sustainable and efficient solutions
for the power requirements of 5G networks (2)

Renewable energy
» A solar energy access module can be

installed in the same slot as the rectifier Move to outdoor solution

module to implement on-demand
Configuration. (Site energy efficiency) SEE I
= Energy source priority:
1-solar: = Qutdoor cabinet with Heat
2- grid (main), exchanger
3- battery; = Blade power scenario

4- Generator.
Electricity from fossil

Power distribution energy saving solutions
intelligent dynamic voltage boosting and
intelligent shutdown

» bus voltage is boosted to 57 V.

= Dynamic voltage boosting.

Energy wasted l www.itu.int 13

Module efficiency requirement

= Rectifier efficiency should be
higher than 97%

Energy wasted 1



| International standards to achieve net zero

ITU-T L.1382 - Smart energy solutions for telecommunication rooms

x|l Renewable New infrastructure solutions

- Possibility to insert solar module in the Bus voltage boosting at 57V

= power station replacing rectifier Transform small indoor room on outdoor

- = High efficiency conversion cabinet

= » |nverter efficiency module = 94%. Intelligent supervision

= = Solar converter efficiency = 98%. » Efficient O&M asset management.

= Outdoor Site efficiency requirement " Closed-loop management of energy
: _ _ _ » o efficiency visualization, optimization.

= Approved: 2020 = Site with air-conditioner: SEE > 80%; = Battery SOH O&M

= = Site with heat exchanger SEE > 92%; New storage: Lithium and intelligent

= = = Natural-cooling 5xb SEE 'S Y5, ">

E The picture can't be
displayed.

Direct Current &
Alternating
Currentin a
unique solution

www.itu.int 14

www.itu.int 16
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|ZI The picture can't be displayed.

| International standards to achieve net zero

ITU-T L.1332 — Total network infrastructure
energy efficiency metrics

Evaluate the energy efficiency of a total network

El The picture can't be displayed.

Example of energy flow in a typical telecommunication installation
showing the losses in the total energy flow. (2018) www.itu.int 15

wWWwWw.itu.int 18
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International standards to achieve net zero

The metric for the total network El The picture can't be displayed.
infrastructure energy efficiency
(NIEE) is defined as:

/7~ N\

Wsplayed.

Total energy /

consumption \

-

A telecom operator can use this indicator to measure what is the efficiency of

their telecommunication facility including the maintenance




E Thao nirtiira ran't ha Adienlavad

Assessment
of Mobile
Network

Energy
Efficiency

E The picture can't be displayed.

El The picture can't be displayed.

Provide a KPI to measure the efficiency of
the entire mobile network: consider the

traffic data volume and the total energy
consumption of the network .

E EMN,DV =

www.itu.int 17



| Assessment of Fixed Network Energy Efficiency

Assessment of Fixed Network Energy
Efficiency

This Recommendation will provide a definition and an assessment method of network-
level energy efficiency (EE) for the end-to-end fixed network, including network side
equipment of access network, transport network and IP network. This EE metric will be
useful for energy monitoring, management, and optimization of the network, and is
primarily targeting Operators and CSPs who wants to assess EE of their network over
time.

EI The picture can't be displayed.




Assessment of Fixed Network Energy Efficiency

Define a KPI for Fixed Network Energy
Efficiency ks
DISCUSSION
NOT FIXED
RESULT

For transport network a possible proposed KPI is

Considering the important factors UNI rate, transmitting distance factor A; and protection
factor A, and according to EER definition described in clause 7, a first proposal for EER of

transport network can be presented as
Total UNI ratex A; XA,

EER;y =
N Total used energy

e UNI rate: it is measured as the bandwidth of tributary board, which is used to receive
data signal transmitted from the user side (from routers or OLTs) and translate to ODUk
signal.

e Transmitting distance factor A;: Longer transmitting distance represents higher
capability but costs more energy. This factor is proportional to the transmitting distance.

e Protection factor A, (A, = 1): this factor is used to compensate the extra energy
consumption of the network protection. It is related to protection ratio and level.

Join us on the discussion -




| Assessment of Fixed Network Energy Efficiency

Carbon Data Intensity for Network
Energy Performance Monitoring

Defines a simple KPI to evaluate
the GHG emission performance of
a complete network
(composed by fixed, mobile, access
network and also enterprise
network)

[Zl The picture can't be displayed.
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ICT sector’s commitment to 1.5°C and the Sustainable Development Goals
ITU-T Standards Driving Sustainable ICTs

4 N\ N\ [/ N\ )
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Assessing =nergy Assessiiig the

Circular Design Assessing ICTs Efficiency of Carbon Int:nsity of
Criteria GHG emission Networks Netwciks

Recommendation Recommendation Recommendation Recommendation
ITU-T L.1023 ITU-T L.1410 ITU-T L.1331 ITU-T L.1333

TRANSITION TO NET ZERO




Leveraging Digital Technology tfor GHG Reduction

El The picture can't be
displayed.

Provides a methodology
for calculating the ICT
sector footprint with

respect to life cycle
GHG emissions

E The picture can't be
displayed.

As of today, it is the only
international standard that
deals with the life cycle
assessment of ICT goods and
services

]

The picture can't be
displayed.

Standards provide detailed
trajectories on how to reduce
the ICT Sector’s GHG emissions

by 45% by 2030.
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EI The picture can't be
displayed.

www.itu.int 22
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The Double-Edged Nature of ICTs

E The picture can't be displayed.

Source : Bergmark, Coroama, Kamiya, Masanet 2021



Our future agenda

Bringing countries and
industries together to help
industry and governments.
A mutually beneficial
partnership.
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| International standards to achieve net zero

Strengthening Collaboration and Implementation of
Standards

Africa Arab Region Asia & the Pacific Latin America
SG5RG-AFR SG5RG-ARB SG5RG-AP SG5RG-
LATAM

Collaboration Across UN Agencies Collaboration with other SDOs and
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Thank you.

e C:

Email Website

tsbsgS@itu.int SG5: Environment, climate
change and circular economy
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