Is Electric Power Ready for 5G?
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5(3 lrversrfred Applrcatron Scenarros Enable Intellrgent World

Network capabrlrty requrrements of three
E apphcanons : -
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5G Roadmap and Challenges for Vertical Industry
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5G vertical roadmap:A first focus eMBB, uRLLC/mM-TC need more exploration
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- 5G vertical URRLC and eMTC evolution i in 3GPP R16 frozen in 2020-June, R17 enhancement and later expected in 2022;
* New 3GPP standard has a process, initial frozen, stable further improvement, ecosystem maturity, cost down, in 2~3 years.

5G spectrum allocation

4G/SG coverage estlmatlon
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« 4G gIobaI average will be 60%, 5G will be 10% in3 years.
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— | 7= Network deployments is mainly for Operator services

+ 4G and 5G will co-exist for long time , more than 10 years.
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Potentral Applrcatron Scenarros of 5(3 Serves to Improve Grrd Relrabrlrty and Resrlrence

Communications network

Traditlonal-cagegy —— Power grid — (wired or wireless, e.g. 5G)
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Achieve Grid Full Awareness via Ubiquitous Electricity IOT And Service Over 5G mMTC
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Renewable Energy
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New Services
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Operation Decision Making
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Communications Requirement

Bandwidth

Latency

Jitter

Reliability

Security

5G Terminal

Features

1-10kbps / node
100ms~ 1 second
VAN
99.99%

Zone llI/IV: logic separation, authentication
and encryption,
Sharing network slice

Embedded module/CPE

Deep coverage (underground, tunnel..:)
Large connections (~thousands/km?2)
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Distributio'nAA,uto'rAn'atio'h over 5G URLLC
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Huawel Practice 1: 5G Bearing Tele-protection Test by China Southern Power Grid

CSG, China Mobile and Huawei performed line differential tele-protection field test over 5G
NSA network, proving 5G uLLC meets the requirements of mission critical services

Differential Protection Test Scenario
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« Communication latency between DTUs < 10ms

» 5G timing synchro'nization»deviati»oyn < 300ns--
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5G performance satisfies and supports various protection and automation applications

Electric Power application requirements are considered in 5G networking equipment R&D, the testing proves that it meets
industrial application requirements. 5G serves as a reliable communication channels for
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World'’s first field testing of line differential over 5G network with China Southern
Grid
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Smart InSpéct‘ion (AR/UAV/Robot) over 5G eI\/IBB el " uawe

Al module

Bandwidth AR: >30Mbps
\ UAV/Robot: >2Mbps

Latency AR: <50ms
UAV/Robot: <300ms

Jitter NA

¢ #‘5

chint LA Reliability " Video>99.99%:
' ISIE ' UAV Remote Control>99.999%

- Zonelll/IV: Logic separation,

o | authentication and encryption = |
‘ : e . sharingRetworkslicey =———— -
© - Monitoringcenter - . | >GTerminal |-~~~ CPE/Embedded module - - -



5G Empowers Smart Grid and Supports Grid Reliability and Resilience e
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- commercial networks
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are powered by Huawei
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UAE 5G deployment: in downtown
and hotspot for the 1st wave

N

Driverless vehicles tested on 5G technology
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"CSGiis aang the 15t wave of commercialization



M/

HUAWEI




D

HUAWEI

190+ Electric Power COmpanies around the World Choose Huawei

Mexico

Costa Rica

Chile (&&

Paraguay

Brazil

Czech Republic

g;\Hungary
) ©

2

South Africa

Cameroon {'p.:}),

Cameroon Reuss

=

(""'“’ ~ Pakistan

S——- WKorea
i _ —
i ' @ Japan

=% Laos

Thailand
rci

e |

Saudi Arabia

Ethiopia

Kenya

[

~Singapore

Indoqésia f

Ny Australia

d

China

190+ electric

79 countries ‘ ‘ .
Power companies
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9 of TOP 16 electric
power companies

100,000+
substations

1000+ smart power
distribution rooms

30 million
smart meters
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Huawei Prowde 5G E2E Solutlons S e

Cloud Blg Data, loT, 5G, AI Block cham
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Transport - C-Band mmWave Indoor .. CPE

- 5G Chlpset

Fast and COﬂtInUOUS mnovatlon

5G Smart Terminals -
Accelerate 5G Applications
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