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The 5G energy challenge

Philip Laidler, STL Partners




This presentation is based on STL's recent research
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* 10 Interviews with CSPs & experts

Executive Briefing

» Survey of 500 enterprises globally WHY ENERGY MANAGEMENT
IS CRITICAL TO 5G SUCCESS

fg wthh ghSG edomeelgh hII g

* Download from Vertiv.com
— Full report in English L
— Abridged version In:

° German

Spanish (European and LATAM)
French

[talian

Polish

Portuguese (European and LATAM)

. Philip Laidler, Consulting Director | philip lzidler@stipartners.com
RUSSIan Matt Bamforth, Consuftant | matt.bamforth@stipartners.com | February 2021

Turkish
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The Coordination Age: A new role for telecoms

Need

Resource
availability,
efficiency, and
conservation

2020

Information Age

Universal
access

1990

Communications Age

1850 Faster rempte
communications
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Result

Coordination Age
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What's new?

Connects: sensors, actuators, processes,
automated decisions, things...

Benefits: better resource outcomes

Connects: people and computers

Benefits: access to content, reduced
transaction costs

Connects: people to each other
Benefits: distance overcome & time saved

SHINLYVL MR



Our global challenges: Managing our planet’s resources

Resource availability Resource efficiency Resource conservation
Employment Productivity CJ Sustainability @
Healthcare Energy usage i& Climate change _g"||

Capital Water & land use i_iﬁ' Pollution

=

Education Food distribution ﬁ Waste %%

Note: Non-exhaustive list

These are issues for governments, enterprises, & consumers. Solutions must come from all constituents.
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5G: conceived for the Coordination Age

Bandwidth

Data rates of
latency under 100MB/s on

10 average (peak square
milliseconds at 20GB/s)

Latency
Roundtrip

Capacity

Up to 1 million
devices per

kilometre

Mobility

Seamless
transfer
betweenradio
nodes up to
500km/h

Reliability
& security

99.999%
network
reliability

The successful telco in the Coordination Age

Virtualised & Programmable Infrastructure
+ CNF / SDN (and everything related)
+ Highly automated
= Distributed computing
= Third-party integration through APls

Cloud Native Business Practices & Platforms
DevOps / agile innovation / fast pivot
Partnership co-creation / enablement
Flexible and automated service platforms

+ Data-centric / new business models
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Battery
Life
Up to 10 years
battery life for

low power
(IoT) devices
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Projected 5G traffic volumes (Europe, Africa and Asia)

SYINLYVL M
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5G has some energy opportunities....and challenges

5G can curb excess energy use... .... but challenges remain

SYINLYVL M

+ 90% more energy efficient (energy to - Growth in traffic due to more, higher-
transmit same amount of data) than 4G performance services and reduced

+ Greater ‘energy elasticity’ means that 5G perGB cost to users
can be turned down during off-peak - Up to twice as many cell sites to achieve
times same levels of coverage

+ Virtualisation means faster, cheaper - Cloud native infrastructure (COTs
renewal cycles and continuous improved hardware) that require data centre
performance in software and hardware environment (cooling, UPS)

+ Greater opportunity for resource sharing - Many more edge data-centres, including

+ Decommissioning 2G/3G/4G networks brownfield conversions
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Key stakeholders will take

their business elsewhere

Committo sustainability targets
and reporting, orrisk...

« Decreasingrevenues
 Higher costof capital
* Reduced accesstotop

talent
C
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Regulatory pressures on 5G

will increase

Scrutiny for 5G will only increase
after COVID-19

* Regulations and legal action
from advocacy groups will
affecttelcos’bottom line

L=

—

5G roll-out coincides with a decade of transition: in energy, emissions
and attitudes

Operating costs will mount

Reduce costs by better managing
energy use across their networks

« Lifecycle savingsin energy
and other costs (operations
staff, truck rolls) will offset
additional energy investments

®

SYINLYVL M
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Turn challenge into opportunity

SYINLYVL M

Insight Credibility

Best practice in New services
5G networks revenue growth

Learnin

New demand

© STL Partners |  Proprietary and Confidential 13



Best practice examples

in 5G network design, deploymentand management

SYINLYVL M

((( ))) Network . Use_ ppwer-e_fﬁcient network hardware
technol + Optimise active software components (e.g. SON, Al-
echnology augmented sleep modes)
-f-... Facilities * Use high-performance power & cooling systems
. * Replace diesel generators with on-site renewables
A infrastructure
~N.=>- Infrastructure * Leverage granular data to improve remote monitoring and

management of telco sites
management

Organisation & + Prioritise efficiency over short-term CapEx by taking a “full’

=
NN
“/\ evaluation lifecycle perspective

» Take a holistic approach across organisation

Work with + Participate in energy ecosystem as ‘prosumers’

* Innovate commercial models with suppliers, e.g. ESaaS
others
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If you were to consider partnering with a telco to help reduce
your organisation’s carbon emissions, what would you expect
to see?

Europe 27% 16%
Middle East 26% 21%
Asia 28% 22%

m Evidence of their commitment to zero carbon by 2030

= Evidence that they have best practice themselves

B More information about the energy and carbon intensity of their services
®m Standard monthly report of my use of their service
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In summary: Energy considerations should not constrain 5G
growth... they should power it

« Set ambition in the coordination age
— connectivity and beyond

SYINLYVL M

Insight Credibility

« Adopt best practice across the

organisation
_ Best practice in i
—Top down commitment & governance 5G networks rgl\z\:uf: rg\;/rlg\?v?h

— Good intentions are not enough

* Drive customers’ transformation
— Be your best case study

New demand
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The 5G Deployment
Balancing Act

Danny Wong, Vertiv




Vertiv at-a-glance

|I/;"_“ Sales a Employees E Customers Include Manufacturing Sites: 19

44 B ~20.000 Alibaba, Alstom, America Movil, AT&T Service Centers: 270+
) ] China Mobile, Equinix, Ericsson, Reach: 130+ countries
Reliance, Siemens, Telefonica,

Tencent, Verizon, Vodafone

We bring together hardware, software, and ongoing services to ensure
our customers’ vital applications run continuously and perform optimally.

Services and Software

IT and Edge Infrastructure

Edge Systems, IT Systems, Rack,
Rack PDU, Rack Thermal,
Rack UPS

NetSure” Avocent’ Cybex" Geist”
Liebert’ a Energy Labs

A VERTIV Company

Core Network
W@ VERTIV.  ©2021 Vertiv All Rights Resened Access Network [EDGE Network Data Center




Rolling out 5G will be a balancing act

But 5G has put more emphasis on sustainability than previous ‘G’s

COST +
PERFORMANCE - Which of the following is mostimportantwhen selecting

communications products /services?
Cost, 33%
Coverage, Capacity, - Reliability, 26%
Performance, 22%

Carbon efficiency of
the operator, 13%

Capital
efficiency/first cost
Provision of managed
Reliability - SerViceS‘ 3%

Staying w ith current
provider, 4%

% of factors ranked “most important”

V¢ VERTIV.
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Best practice in deploying 5G

Range of opportunities to control energy use in the short and long term

Best practice examples

in 5G network design, deployment and management

((( ))) Network . Use‘_ ppwer-t—:‘_fﬁcient network hardware
technol = Optimise active software components (e.g. SON, Al-
echnology augmented sleep modes)

Facilities * Use high-performance power & cooling systems

. * Replace diesel generators with on-site renewables

infrastructure

Infrastructure = Leverage granular data to improve remote monitoring and
management of telco sites

management

Organisation & = Prioritise efficiency over short-term CapEx by taking a full
lifecycle perspective

evaluation * Take a holistic approach across organisation
Work with = Participate in energy ecosystem as ‘prosumers’
others = Innovate commercial models with suppliers, e.a. ESaaS

g 0 n W
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Best practice in deploying 5G in ACCESS sites

Optimizing energy consumption is key consideration in key network locations

END

PROBLEM
? S TATEMENT VISION O SOLUTION

RESULTS

$7TM

t High energy cost Yearly savings based
($0.3 / kWH) on 6,000 sites
PUNEE EMETH) Improve conversion 23GWh

Energy availability consumption by ~4% efficiency by deploying Estimated energy

differs across sites upgrade to Ultra high- savings per year
Improve power efficiency rectifier
availability by leveraging system that delivers up 13.62k ton
high-efficiency to 98% efficiency _
technology CO2 reduction per year
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Best practice in deploying 5G in EDGE sites

Effective system redundancy and monitoring will ensure efficient energy usage in an edge network

END

RESULTS

PROBLEM
? STATEMENT VISION SOLUTION

@ B2 1525%
Improvement in PUE,

Designand build edge network compared to

Optimize energy infrastructure with Innovative conventional build
Concern over energy consumption by containment, high capacity in
efficiency impact on evaluating key row cooling and smartcontrol Increased availability
scalability in deploying technologies and Standardized platform to and overall
an edge network architecture ensure consistentrollout and performance

designreplication in maximizing
overall efficiency
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Take-aways

5G is a balancing act

y,

)
Leverage Data Center (and other industry) best practices

y,

)
CapEx efficiency requirements

Y,

3
Lookat Network holistically — architecture & HW changes coming

y,

)
Scenario planning for balancing growth vs first cost

y,

)
Prioritizing technology and efficiencyin point solutions

Y,

3
High-volume custom — standard building blocks as best practice, but tailor
solutions to site/region for optimization
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Panel discussion







