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Diversified application experience

mMTC uRLLC

IMT-2020

5G business 

model

Gbps

eMBB (Enhanced Mobile Broad Band)

3D video, UHD screen

Cloud-based office

AR, VR

Intelligent manufacturing

Industry 4.0

Auto driving

Smart homes/buildings

Smart City

5G: Diversified Application Scenarios, Enable Intelligent World

Network capability requirements of three 

applications

3x

Control plane: 10 ms

eMBB user plane: 4 ms

uRLLC user plane: 0.5 ms

1 million terminals/km2

100X (ITU)

Peak rate

DL: 20 Gbps

UL: 10 Gbps

User experienced data rate

DL: 100 Mbps

UL: 50 Mbps

Spectral 

efficiency

Mobility

(500 km/h)

LatencyNumber of 

connections

Capacity density

10 Mbps/m2

Energy 

efficiency

4G

5G NR

Source: 3GPP TR 38.913

(Massive Machine-Type 

Communications) 

(Ultra-Reliable Low-Latency 

Communications)
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2 0 1 9 2 0 2 0 2 0 2 2 2 0 2 5

50% 53% 60% 59%
2% 5% 10% 15%

4G 5G

• 5G first go by population coverage，second geographic.
• 4G global average will be 60%，5G will be 10% in 3 years.
• 4G and 5G will co-exist for long time , more than 10 years.

• Now 5G use 3.5G and above as main band.
• Network deployments is mainly for Operator services

5G spectrum allocation

C-Band / B41
Main band

mmWave
Secondary band

Sub-3GHz
Legacy network

2018 2019 2020 2021 2022+
Commercial 

Launch

• 5G vertical URRLC and eMTC evolution 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.

R15：eMBB R16/17: eMBB + uRLLC + mMTC

A recommended architecture of Electricity industry IoT network is LTE: (private)+NR (public 5G)

4G/5G coverage estimation
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Potential Application Scenarios of 5G Serves to Improve Grid Reliability and Resilience 

Fiber Optic Network/5G(shared sites) PLC / NB-IoT /3G /4G / 5G Slicing
Communications

Electricity 
System

10KV 0.4KVUHV/HV

Fiber Optic / eLTE / /5G Slicing

Typical Scenarios Renewable Energy Transmission Line Inspection

UAV/Robot/AR/VR
smart inspection

Substation 
monitoring

Distribution Automation Smart Metering

EV/ Charging PilePrecise Load Control

Solar power

Hydro power

Wind power

Traditional energy 
power generation

Substation

Power grid

Grid-
connected device

Microgrid

Smart campus/home

Electric vehicle

Smart meter

Power transmission Power distribution Power consumption

Communications network 
(wired or wireless, e.g. 5G)
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Achieve Grid Full Awareness via Ubiquitous Electricity IOT And Service Over 5G mMTC

Communications Requirement

Bandwidth 1-10kbps / node

Latency 100ms~ 1 second

Jitter NA

Reliability 99.99%

Security Zone III/IV：logic separation, authentication

and encryption,

Sharing network slice

5G Terminal Embedded module/CPE

Features Deep coverage（underground, tunnel…）
Large connections（~thousands/km2）

Emergency

Smart City

Smart Home

Consumption 

Service

DA

Operation Decision Making

Renewable Energy

New Services
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Distribution Automation over 5G uRLLC

Power1 Power 2

F1

Site 1 Site 2 Site 3

F1 fault,  manual operation 

and supply recovery

F1 fault, master station remote operation and 

recovery

F1 fault, distributed automatic fault 

identification, isolation and operation

Service

Communic

ations

Manual Operation
（Recovery time in hours）

Centralized DA
（Recovery time in  minutes ）

Distributed DA

（Recovery time in 

seconds）

Lack of communications 

network
Latency<100ms，Fiber Optic /eLTE • Latency<10ms，

• 5G slice uRLLC: low  TCO / Fast delivery

STU1 STU2 STU3

Power1 Power2

STU0 STU4

F1

Fiber Optic / 5G slice

Site 1 Site 2 Site 3
FTU1 FTU2 FTU3

Power1 Power2

F1

Fiber Optic / eLTE

Master Station

Site 1 Site 2 Site 3

FTU0 FTU4

Grid 

Reliability

Support distributed resources monitoring

Low cost TCO

Not impacted by Typhoon, wireless communication.

Real-time control not supported

Support distributed resources real-time control to 

ensure grid reliability and resilience. 

Support distribution automation 

Low cost TCO, shared ROI for different industries. 

Not impacted by typhoon, wireless communication. 

Distribution automation not 

supported;

Real-time control not supported
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Huawei 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

• Communication latency between DTUs < 10ms

• 5G timing synchronization deviation < 300ns

Differential Protection Test Scenario

5G

Base Station
5G

Base Station
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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 

Real-time control of 

PMU

Time Sync. Accuracy End-to-end Latency Reliability

Application 

Requirements

Testing Results

Line 
Diff.

Security 
Slicing

<300ns

<300ns

Meet 
requirements

<10us

<1us

可安全隔离

<8.3ms

<10.7ms

Meet 
requirement
s

<15ms

<15ms

可SLA调度

100%

Meet 
requirements

99.99%

99.99%

可运营管理

100%

World’s first field testing of line differential over 5G network with China Southern 

Grid

Application 

Requirements

Testing Results

Application 

Requirements

Testing Results
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Smart Inspection（AR/UAV/Robot）over 5G eMBB

Communications Requirement

Bandwidth AR：≥30Mbps
UAV/Robot：≥2Mbps

Latency AR：<50ms
UAV/Robot：<300ms

Jitter NA

Reliability Video＞99.99%；
UAV Remote Control>99.999%

Security Zone III/IV：Logic separation，
authentication and encryption

sharing network slice,

5G Terminal CPE/Embedded moduleMonitoring center

AI module

AI edge station

Cloud-based AI training & 

inference

AI module

AI module

Substation
Drone hive
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5G Empowers Smart Grid and Supports Grid Reliability and Resilience

Generation Substation and Transmission Distribution

Electric Vehicles Optimal 

Charging Control

Virtual Power Plant 

Aggregate distributed small 

scale resources 

Support distribution 

automation

AI enabled near real-time diagnosis 

and alarming for transmission and 

substation 

Real-time control of 

distributed renewables

Ancillary services via 5G 

backup network

Virtual power plant control 

driven by electricity market

Fast recovery of 

communication network 

Backup communication channel for 

dispatch and control

AI and 5G supported drones for 

transmission line survey

5G 
5G 

5G 
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Global 5G deployment

51
commercial networks

35 
are powered by Huawei 

Middle East

Africa

Europe

5 America

23 10

2

UAE 5G deployment: in downtown 

and hotspot for the 1st wave

Asia-Pacific 
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Etisalat 5G @Dubai

Driverless vehicles tested on 5G technology

CSG is among the 1st wave of commercialization
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Bring Digital to Every Person, Home and Organization 

for a Fully Connected, Intelligent World
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190+ Electric Power Companies around the World Choose Huawei

Mexico

Costa Rica

Colombia

Ecuador

Chile

Paraguay

Brazil

Germany

France

Portugal

Algeria

Italy

Czech Republic

Hungary

Austria

Nigeria

Cameroon

Cameroon

South Africa

Turkey

Russia

Pakistan

India

Egypt

UAE

Saudi Arabia

Ethiopia

Kenya

China

South Korea

Japan

Laos

Thailand

Singapore

Indonesia

Australia

79 countries
190+  electric 

Power companies
9 of TOP 16  electric 

power companies
100,000+  

substations
1000+  smart power 
distribution rooms

30 million  
smart meters
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Huawei Provide 5G E2E Solutions

5G E2E 

Products

BBU CPECore Transport C-Band mmWave

5G Chipset

Fast and continuous innovation

Smart 5G Antenna

Enable smooth evolution

8 Global 5G R&D Centers

1st SG178 Antenna Test Lab 

No.1 Market Share

First 5G chip

Balong 5G01

5G smart phones and terminals

Kirin 980

Kirin 990

5G Smart Terminals

Accelerate 5G Applications

Indoor


