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Why Digital Transformation and what Value to expect

Innovate Products
and innovative
processes
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Fast Adoption of
Processes to Market
Needs & fast Insights
into the Market
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Achieve Cost Savings,
increase Profits
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Improve Customer
Experience & Binding

Grow Revenue by
new Business Models
& Marketing
Technologies
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Industry challenges hindering rapid transformation
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Huawei's Role within digital Transformation

Customer Customer / Partner HUAWEI Customer / Partner

"
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ICT Challenges & Requirements

Networks Requirements
are depending on Use
Cases

- Time critical Process
Control

- Non-time critical Factory
Automation

- Connected Goods /
Devices

- Intra / Inter Enterprise
Communication
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time critical process control
non time critical factory automation
connected devices

office communication LOW COSt SOIUtlon

Data Rate

Downlink . g

Comm o vs. Functionality
omputing 1

Cloud Level 5 Data Rate Cove rage

11 2 (Uplink)
vs. Volume

Computing 10

Edge Level 3 Latency

\ - Finding the right Balance
14 Density between Functionality and

Handover 9
[Mechanism Component Costs are the
/ biggest Challenge
Coverage 8" ‘5 Reliability
7 6
Positioning Mobility
Accuracy
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4 Technology Directions are leading Digitalization

Active in Definition of Global 5G Standards
Board Member of the 5GPPP

Founding Member of the 5GIC

Key Member of the IMT-2020 (5G) in China
Key Member of the 5GMF in Japan

300 top Scientists

Joint 5G Test environments with 30+ leading
Carriers

Edge
Comput
ing

First mobile Al chip Kirin 970

First Al embedded Edge (Atlas Serie)
» Basic Research

« Better Market Position

« Strategic Partnerships with + Connected Vehicles,
Deutsche Telekom, Orange,  Connected Lifts,

Telefonica and China Connected Machines
Telecom + 450+ 0T Partners
» 3 Basic Principles: « 30+ Industry
= We don't monetize data Applications
= We don't develop
applications
= We don't make equity
investment

* HUAWEI
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Huawei's Digital Transformation Vision and Strategy
DIGITAL PLATFORM

f Digital Transg,
rtner o sfor,
beg\?‘aactuﬂng & AUtOmOtiVe Ind [y

g W
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Enable Digital Transformation for Enterprises and .
explore the Value of Industrial Data

Energy Management Predictive Maintenance Logistics Asset Tracking 3
SaaS ()
T C
> T
o
ELEER Industrial Data Models, Tools, Micro-services, and more
J
Digital Platf N
igita atrorm
gPaaS [DEE] Business Agile
Convergence Collaboration Development —
Al Video loT Big Data ICP 11
laaS = ;
/HYBRID / PUBLIC <
=
Network  [IIIVAN T se 4e se Nator andemie T | L
| FxedNetwork | UnliensedWireless  LicensedWircless | o
—
Edge | EdgeCompung+Gateway -
()
‘ C
Devices Equipment AGVs and Tools | Sensors %
o
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Huawei 3d-party Partners

+ Connectivity (3/4/5G, Wi-Fi, NB/loT, ...)
» Edge Computing

* Trusted laaS, Industrial PaaS

» Eco-System to provide SaaS

* Industrial Applications
* Industrial Equipment
* Industrial Data
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Wireless Connectivity in the Manufacturing Industry

o
0

-

4 3
2 EnhancedeMNolb?eBBroadband Gbps
1 3D Video, UHD Screens
E Work and Play in the Cloud
Smart Home / Building Augmented Reality )

Voice
Industry Automation
Future

is Internet of

Everything &
4+ =

« Factory of the Future
« Deterministic real-time

Smart City

Self Driving Car

Mission Critical Applications

~

Factory

uRLLC
mM Tc Ultra-reliable and Low-
Massive Machine Type latency Communications
Communications j
= OT-Industry
100 billion 1ms 10 Gbit/s 5G-ACIA _ﬁ:j:?n‘:z‘w
Connections until 2025 Latency Peak Speed Member 20thers
Structure
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Importance of Edge Computing in the Manufacturing 9.
Industry

Number of: Machines Data /' Day

viore than
1 Thyte / Day Real-time Analytics /
o Cloud Smart Filtering on Edge

EC-loT /Al

190 (J?J (<}
4 Real-time Status Data

",/ U (,) R 0) ",/‘ OLS

100 CNC Machines

o0 Conveyers o )
; |00 Vibyte )
A00 CF Collection

30 Torque Tools
JDYyLlE
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Cloud, Big Data and loT in the Manufacturing Industry ‘

* Network Connection

Application Layer
(Industrial SaaS)

» Edge Computing

Platform Layer

* Trusted laaS
(Industrial PaaS)

¢ Industrial PaaS

» Gathering Partners to provide SaaS

* Industrial Applications

Industrial
Security

Trusted laaS Protection

layer

Network Layer

* Industrial Equipment
Edge Layer

¢ Industrial Data

Equipment
Layer

"
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Al in the Manufacturing Industry
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We Provide Solutions where its needed

Edge

Computing

Edge
Computing,
5G

Data Center & Cloud
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CollaboratiVe Simulations

Fault Detection
Data Exchange / Delivery

Optimization

Industrial Internet / loT

Predictive Maintenance
Access

Personalization

Virtual Trainings / Augmented Reality + Security / Safety

Operation Optimization Optimization

Localization

* Predictive Scheduling
« Carrier Monitoring

+ Supply Chain Optimization
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Solutions Portfolio fitting Customers Pain Points

Creation &

R Outgoing
Pg:cess customizing \NJ{4JHJ
3 arenouse
eps of Order
Process » Order Creation > Selectcorrect > Swap into right > Rotate USB > Buffering > Pick up > Handout
. » Order parts direction > Download product USB’s right
Actions Customizing > Quality check of » Produce (labeling) data to > Handout to » Transport product
Ry e the direction USB mobile product to to end
> Send parts to robot final user
production warehouse
. > Cross- » Flexibility » Production Down > Flexibility » Flexibility > Handover » Flexibility
Maln departmer_It, > Latency Time > Downloa > Latency problems Wifi5
Issues (a:r:‘ojs:r-;zgl_onal » Concurrent > Real-Time d rate > Concurrent > Rellablllty
functional connections » Flexibility > Reliability connections » Concurrent
working model in ~ Latency Sorrzolons
big enterprises > Sensor data collection » Latency
([ Edge
f'ompL.z]rQ
Techno- -
|Ogy & > Edge DC, > Decentralized > Predict. > Wifi6 at final > Decentralize > 5G network > Wifi6
Preprosessing smart maintenance based assembly d smart for AGV’s, network at
Solution of Data, warehousing on edge line for ECU warehousing mobile deliyery
Analysis on based on > Data collection via flashing based on robots stations
edge Edge TSN network at Edge
Wifi6 N and Wifi6 4
14 Huawei Enterprise » 56 network at H UAWEI
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Huawei Smart Manufacturing Solution Offers

Key Highlights

Asset stocktaking
Asset tracking 5

-~ |\ End-to-End Solutions
¢ > Market -w ‘ 3 B Together with a
Satisfied

strong Eco System,
customers ) _

Huawei provides
Market ——

end-to-end
Dynamic Solutions with
Requirements

Partners

oT World parts Connectivity
u Due to strong

Wireless / fully l = — =\ background in the

%1 connected Predictive ™ ; — mobile technology

=" Energy consumption Factory [l ~~ Mamtenance > Huawei provides
_— prove connectivity

solutions, like 5G,
Wifie

- &,“ Full Integrated
o—o-IL/OO

u Due to huge
Production Production portfolio manage

Engineering execution entire infrastructure
(Integration Practices) % ; with one
: management

%\f

Product Design Production Planning
Modeling & Simulation Digital Engineering|

dashboard

Virtual Manufacturing /

Collaborative Engeneering Smart Facility

Smart Yard -
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5G-ACIA smart manufacturing requirement scenario

Factory automation

Process automation

HMI and IT system

Logistics and
warehousing

Monitoring and
Maintenance

Outside Yard
Management

USE CASE
Feature

Requirements
for Wireless

Motion control

Reduce component
wear and reduce
deployment costs and
maintenance costs.

URLLC

Inter-machine

control

Seamless
collaboration.
High efficiency.
Zero downtime.
Low latency

High stability and
reliability.

URLLC

Mobile panel (with
security control)

Reducing
deployment
cost for devices
requiring
mobility.

URLLC

Mobile robot

AGV

Remote
monitoring
Mobility, low
latency, high
reliability, and
deterministic
transmission

URLLC

Large-scale
connection

Cloud-based
application requires
high density
connectivity.

Long distance, harsh
propagation
environment, and
industrial safety

mMTC

Industrial AR and

monitoring

Ever-increasing
applications of
industrial wearable
devices require
wide area, large
bandwidth, and
low latency.

eMBB
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Huawei understanding of a 5G factory campus
Public 4G/5G Network

Key Highlights

5 Categorized
network zones

SLA needed for security,
reliability and flexibility

5G introduction with 3
steps (coverage ->
performance ->
automation)

Potential Business Models
- either a dedicated
production 5G network or
sliced 5G network

o Production Networke Warehousing e Office & IT Network o On-premise Edge e Public Mobile
Network Computing Network »
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Huawei 5G Solution

Huawei 5G, Leading Industry Transformation

Huawei 5@G, the best 5G

Massive MIMO

URLLC

= 5G

64T64R multi-antenna

The delay is 1/5 of the LTE The throughput is 10 times

network. that of LTE. Improve the coverage capability.
50 ms 64T64R
1000Mbps
10ms 100Mbps I ATAR
LTE 5G LTE 5G LTE 5G

Complete E2E industry chain

-

* \

26
0,
2 éamsung ‘
6% ‘

Ericsson ’ y ‘
Leading: 5G industry leader, ranking No. 1 in standard technical contribution

5G Technical Contribution

Qualcomm 16%
% Nokia
11%

Most successful: Global 50+ commercial/pre-commercial network, delivered

25,000 5G base stations
Most abundant: Chip, terminal, base station, transmission, core network,

antenna, and end-to-end solution

* HUAWEI
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Huawei Wi-Fi 6 Solution

Huawei Wi-Fi 6, Ultimate Customer Experience

Huawei Leading Wi-Fi 6

Quality office High-density

stadium

Intelligent
warehousing

r auﬁ‘w!m!%,_‘

High bandwidth, high density, and low latency

-
£S Lot
- &
e o
. o
- -
4x vs Wi-Fi 5 4x vs Wi-Fi 5 Decrease by 50% vs
Industry Rate 9.6G 1024 Access Count Wi-Fi 5
Average delay 20 ms
. Real environment  The number of concurrent
Huawei Maximum users is 50% higher than ”Tht? Izteinclyxftke%’o o
throughput that in the industry.  @PPications Is lowto S

4 | Al e
Rv) Tuawel nerprise

®  Phased array antenna: The signal is moving with the human, and the signal
of any position in the complex space is the best. 1024 antenna array,
which has the strongest anti-interference capability in a complex

electromagnetic environment

B Lossless roaming: Link establishment and link disconnection, low delay, no

packet loss, and no roaming awareness

®  Dynamic RF: Exclusive three-RF + dual-5G, dynamic frequency selection,
dynamic channel allocation, and dynamic bandwidth selection. Adaptive
burst access peak, ensuring the available bandwidth for each connection,

increasing the number of concurrent single-A-P users by 50%

m Intelligent application acceleration: Channel resource scheduling based on
application identification. The delay of high-priority applications is less

than 10 ms. »
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Some 5G facts in Germany

By end of 2018, BNETZA published 5G spectrum for public network and for
private network

3.4-3.7GHz is used by TELEKOM, Vodafone, Telefoninca/O2, and 1&1 Drillisch
3.7-3.8GHz is used as private spectrum by industry company

In July 2019, the regulation of private spectrum usage were published.

In 2019H2, the renting cost of private spectrum will be published.

70+ companies have already applied for pilot spectrum until now, most of them

are manufacturing companies.
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Thank you.

Bring digital to every person, home and
organization for a fully connected,
intelligent world.

Copyright©2019 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product
portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.

Huawei Confidential
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