5G, Bring New Value

Oulu University 6G Summit Webinar, March 2020
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Trends for 2025: Moving Towards an Intelligent World

All Things Sensing All Things Intelligent

Living with Bots Super Sight Working with Bots

e
:2:’

|+ ~ it | —— “vEer
Adoption of intelligent Companies using AR/VR: Using of Intelligent personal C-V2X penetration: 15% Ration of robots/humans in
domestic robots: 14% 10% digital assistants: 90% manufacturing: 103/10,000
Augmented Creativity Frictionless Communication Symbiotic Economy 5G’s Rapid Rollout Global Digital Governance

Proportion of large Amount of enterprise data 85% business application Population covered by 5G: Amount of data produced
companies using Al: 97% used efficiency: 86% in cloud 85% globally per year: 180ZB

Source from Huawei Global Industry vision 2025



More Countries Take 5G & Al as Core of National Digital Strategy

5G Plays a Key Role in National Digital Strategies

5G Spectrum Auctioned Counties : 30+ @2019, tobe 60+ @2020

& .«. 5G+ Strategy: based on 5G to develop High-performance 5G network by

M Pl \orld top strategic products il 2026 pmmmmmmm 2025, 5G as the foundation for
- digital value creation

National Security Strategy: 5G creating === L2#  Be Leader of 5G to create a world-

Bt

S —
—
—_—
]

a new USD $250 billion market 1< leading digital economy
& IMT-2020 (5G) Promotion Group n 5G forms the foundation of
established in Feb 2013 by 3 ministries economic society and national life

20+ Countries Release National Al Strategy

=] L Industrial Strategy: Artificial
1= |Intelligence Sector Deal

American Al Initiative

Development Plan on the New

National Strategy for Al
Generation of Artificial Intelligence

until 2030

Pan-Canadian Artificial
Intelligence Strategy

Artificial Intelligence 2031

National Strategy for
Artificial Intelligence

Smart Nation 2025

.u :



Developed Ecosystem Accelerates 5G Growth

Spectrum Auctions 5G Subscribers

O 5G Commercial Networks Number of 5G Terminals 250M
130+ 500
30+ 10M
P 60+ 200 -
—_— L4 — 2
2019 2020 - - 2019 2020
. — » — »
(Countries) 2019 2020 2019 2020
5G 1l.5years
5G 1l.5years
‘4years >
4G  4yearsmmm> 56 L5years 56 L5years 46
_5 yearsTmy ' [

4G 4yearsummy e

Top 2 v" Technology: Challenges of 5G network large scale
deployment and user experience improvement
5G Concerns v" Business: How to build 5G business ecosystem?

HUAWEI
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Continuous Product Innovation is Critical for Technical Challenges

Network Deployment Challenges

Spectrum Readiness

* C-band unavailable

Site Acquisition
» Limited space
» Bad position
A
Simple sites

» Discrete spectrum

y {
All band to 5G

Experience Challenges

5G

No Signal

‘ B2B Quality B2C Experience Indoor Coverage

» Higher UL speed * Poor edge speed * Weak coverage
e Guaranteed SLA * Mute, fake 5G * High cost
A A A
B2B-oriented Innovation 4G&5G Coordination From DAS to Digital
"

6 Huawei Confidential H UAWE'



Business Ecosystem Construction Enable 5G Business Success

@ Business Mode Innovation

L ~
: - : —_ AR
[} - r) &'-|
How to monetize the multi-dimensional capabilities of 5G* m+ |0} 1'

- What business models are best for new 5G B2B services? ¥
Traffic Latency Connections Speed

o
[ — ga

@ Local Ecosystem Integration

5G
: * Which industries are the best targets for 5G? N
%  Business S = éé | —
Ecosystem * How can local 5G ecosystems be build in markets
Target industry based on local advantage

around the world?

]
gééﬂ

(3@ Real Use Cases

» Are existing use case just branding or real business

offerings?
(@ Global Best Practices |
B2C @ Korea, China, ...
_ _ _ _ _ B2H @ ME, Finland, ...
*  Which 5G success stories can be replicated in other countries? B2B @ China, Switzerland
\»
HUAWEI
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Al Plays an Increasingly Important Role in Network Construction & Operation

Many Groups are Exploring Operation Automation and Intelligence

Intelligent autonomous
network case report

2019.09

2019.08 A x‘{-@

e

GSMMA wasie cls

Telecom network
Intelligence grading report

A A
2019.10
Mobile network

Automation
white paper

2019.05 A TM

2017.11 2018.06
A A
Set up a 5G

Intelligent network

jeavorkimachine Test cases and requirements

learning team.

8 Huawei Confidential

Autonomous network
Target architecture white paper

3 Types of Al Applications in Telecom Networks

= :
b Network Automation

» Efficient and fast

D deployment

» Fast dynamic slicing
for industry apps

Network Intelligence

* Continuous M-MIMO
timization
§} op atio

» Large-scale alarm
compression

* HUAWEI



Carriers Use Target Network 2025 to Guide Strategy Update

2019-2020: a critical period for operator’s strategy update

[©F

Growth, Sustainability

Released Engage 2025 strategy,
and built a new organization

m etisalatD

New CEO released new brand and Target strategy, focusing on business
new services in October 2019 growth and improved efficiency

The BRIGHT strategy to realize In November 2019, Turkcell
digital Africa and pragmatic operations released new strategy
focusing on new services

9 Huawei Confidential

Target network is guiding the strategy update

.
LT
L

Customer

Experience

3~5 Years
Target Network

Design

o

o’

)

Operational
Transformation

L
L

HUAWEI
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Huawei ranks No.5 by total R&D investment

R4 D invetment (Euro milon)
2000 4000 5,000 8000 0000 12,000

1 SAMSUNG, South Kores
D, ____——
S L e e ——————— — ey

- 2018 EU Industrial R&D Investment Scoreboard

Unique with Self-developed 5G device

RAN Smartphone CPE

| g Tiangang ‘ Kirin 990 - Balong 5000
i <

World's Most
Competitive 5G CPE

World's 1% World's 1%
5G base station chipset ~ 5G SoC

Huawei Confidential

Industry No.1 R&D Investment Assures Long-term Technology Leadership

No.1 in 5G Essential Patents Declaration

Huawei 20%

0
-y

Source : ETSI 2018Q4

~2 years ahead of industry
1stGen 5G AAU

o O

(0 (0 o
2016 N 2017 2018 N 2019 2020

Industry 1st Industry 15t Industry 1st

60MHz 1t 200MHz 15t 400MHz
45kg 40kg ! xxkg

2 Gen 5G AAU 314 Gen 5G AAU

HUAWEI




Huawel Solutions Empower Operators to Gear Up with 5G

g Individual Services Innovation (Ccg29)
A MBB
5G e Deterministic
=== . Business Services Innovation &% { :QZC[DJ Network S

AT

o HBB { a=n IP Optical 5GC Industries

- 8" Home Broadband Connection F5G

10 Leading 5G Product Solutions 6 Scenario-oriented Biz Solutions 3 Types of 5G Business Practices
1. Super M-MIMO 6. Guaranteed SLA IP 1. Fast HBB Connection 1. 5G Enriches Life
2. Simplified Site 7. Optimal Cost / Bit Optical 2. Giga Home & Premium W1-F| % 50 lles el e

8. DN-oriented Core 3. Rapid & Affordable Business Connection
4. High Quality Private Line

3. 4G & 5G Coordination
4. 5G Tech Powered MW 9. Redefined Data Infra.

5. Maximizing Sub-3G Value  10. Intelligent 5G Services 5. Digital Indoor Coverage
6. Connect the Unconnected

3. 5G Empowers Wireless Fiber

2 Proposals of Future Network Transformation
1. Autonomous Driving Network 2. Network 2025

Infinite Connectivity & Digital Trust

" HUAWEI

12 Huawei Confidential



5G Commercialization Accelerating

61 commercial networks 41 are powered by Huawei 5G commercialization expedite

25 Europe 8 Asia-Pacific . 33

2018 2019H1 2019H2

C-band is the primary choice

51

Middle East 12

6
Oceania 4 4

Africa 2 C-band Sub3G mmWave

13 Huawei Confidential "/ H UAWEI



1 )10 5G Leading Product Solutions
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10 Innovative Product Solutions to Energize 5G Roll Outs

. 000006
____________ EEXE = 3
B2H @----—-------::=@ 2 e { A 3 ) /?ﬁx
B2B @ gE BE 88 88 B8 A
5G RAN 5G Transport 5G Core BSS/0SS
5G Services » Planning * Deployment * Operations  Optimization @ Redefined Data Infrastructure
(@ Super M-MIMO (® 4G/5G Coordination (6) Guaranteed SLA IP (@ Redefined Data Infrastructure
4 =
s Mgmt eff 5x ¢ , TCO 30%
. e , }
- 400MHz SIEEME rel o S FlexE + SRV6 +iFIT "J"S\ﬂ : ’
. 64TE4R @ 25Kg . Supe.rBAND 2..0 | — A
* Consistent voice quality - _ OceanStor Dorado V6
@ oOptimal Cost / Bit Optical | === 20MIOPS, Seven 9s
@ simplified Site (@ 5G Tech Powered MW
= + 120\ @ Super C, 800G/ A ’ Distributed Storage
! Super Blade Site * 1550 Gbps —~ + One service one subrack N . Industry's highest-Density
% 1st Sub 6GHz all- w « P2MP MW with 5G Tech — * One direction one board
] . @ Maximizing Sub-3G Value -~
Simple & Intelligent AT A + Digital Rollout
Power rele = . in one MEC
_ TCO30% + " - 1board 105G ="« InteligentSlicing » Al Acceptance
sslig=y = Super Uplink = dus 7 «  Automation Engine » Accurate Planning
: S .
15 Huawei Confidential
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@ Super M-MIMO: Next Generation Solutions

Largest Bandwidth

400MHz isw

M-MIMO AAU
SEES

Discrete Spectrum

5G Advanced

Algorithm
Wide Coverage
Super Beamforming
! - -
R |~
5G Advance g \ Sy
Algorith m 60% Coverage Radius extends
16 Huawei Confidential

Lightest Weight

25Kg 500W

Lowest Power Consumption

240W AAU
Power 30% +

Simplified Installation
1000€/site &

Superior Experience

SRS Antenna Switch VR Turbo

Off On
ﬁ-- Bit Stream VR Frame
: H+60%

-40%

30% user rate Cloud VR Volume VR User Latency

Highest Output Power

320W Output

320W vs 200W
«— > 2"
High Capacity
MU-MIMO
~ " | 8layers
G b | 2.9Gbps
é\ . 16 Layers
. 5.9Gbps

* HUAWEI



@ Simplified Site Solutions Enabling Fast 5G Expansion

Simplified Radio & Antenna
Simplified Site Solutions

1st Sub 6GHz All in One A+P Blade Antenna PoleStar
4+ + 2L+
oL > FDD/TDD AN Book RRU 3.0
e AU IR \ “Huawei Only’ Dual 4T
Y - B \
o o v [l EasyMacro 3.0
8T8R “Huawei Only” 4T+8T
5G Power -
No impact on antenna gain Independent upgrade for Accelerates large scale 5G
4G/5G share the tower sweet spot upper & lower module deployments
-
- .
Simplified Energy Simplified Installation
- io Hi i Engineering Innovation, Easy Deployment
More convenience for single person operation Full-scenario High Density g g , EASy beploy
1t . ‘E 1 Site 1 Cabinet for 10 Bands
WA Al } ' - 24KW@3U , 600Ah battery !
T e ER "
. New Standard kits Bracelet Kits RRU tunnel
v 1 Site 1 Blade for SG. Band tor M-MIMO For AAUIRRU oL
- 6kW@15L, Natural cooling _ . . Y
- --40% Weight , -20% Size No auxiliary pole Anti-vibration

17 Huawei Confidential H UAWEI



(® 4G/5G Coordination: No-Edge Experience

Smart Anchor VOLTE Plus & Fast EPS FB
Enabling Always On 5G SuperBAND 2.0 Enabling Better Voice Service for 5G
—_— Enabling Seamless 5G Data Experience
NR 3.5 GHz N
HE | Ay 2 —— - . NSA SA (w/o VONR) |
$aehe Ll .
? | 188 e b With SUperBAND 2.0
5l r— - W N S
W 3~45 ..F:";F..,_T..F{J..'g~4\
= : : | — 7B 2 : VOLTE
p= P P < 0<C — i VoLTe
NR Coverage Anchor Priority Traffic Load LTE Coverage N | z.
I ~

* 100% VOLTE bears 5G Voice

band to anchor
» Same vendor free of measurement:

» Intelligently select optimal frequency
*  5G Online rate: 40% to 100%

9 access delay 40% v
— :
» The LNR logically one band
»  Fast DC activation and intelligent unified scheduling at one
frequency with 70% delay and 30% experience  #
A »

18 Huawei Confidential H UAWE'



@ 5G Tech Powered Microwave

| gU GBDS; +gU¢0 Blsfance S — TP — o istance - - — BHUlB!EO g; !! ngS .

E-band 6~42 GHz 26/28 GHz
2.5x Capacity, 50 Gbps 4in 1 CA ODU Massive MIMO Beamforming
g > u e 2 ! Iigabfpssgeioo MHz

= A T T 12 Gbps @ 400 MHz ©©
} 1 Carrier, 1.25 Gbps 4 Carriers, 5 Gbps 120° ;
112 MHz, 4K QAM 224 MHz, 16K QAM ! } g 4 .

T—
20 Gbps (XPIC) 25 Gbps (2T2R) 4 in 1 Modem !
50 Gbps (4x4 MIMO)
T ) s
= — - — Co-Platform with AAU
2 Ports 4 Ports . Co-Chassis, Co-Controller with BBU i
+50% Distance +50% Distance 4x Spectrum Efficiency

s 0 L B

System Gain: 8km, 5 Gbps @ 13 GHz B
+3dB "‘ "‘. 4% 400 MHz 1x 400 MHz

- e T o
Steady Beam

_ Phased Array Antenna at Hub Site

12 km, 5 Gbps @ 13 GHz

Smart Antenna: Longer ‘( y [
+1.5°Anti-shake Angle Distance 1 .'.:A t.‘\
MIMO g iﬁ" .‘2# >

[N Eliminates Multipath Fading

] L Pole-mounted Long Distance E-band L Industry’s only 10+ km MIMO L -80% Tower Space, -80% Alignment Cost

Dense Urban Urban/Suburban/Rural Dense Urban/Urban

b
19 Huawei Confidential / HUAWE'



® Maximizing Sub-3G Value to Accelerate 5G

Sub-3G NR

Fast 5G, same spectrum, better experience

Baseband Add-on
* One Board to 5G
» Brings 100Mbps+ Average User Experience

Super Uplink
Meet the demand for video surveillance, live broadcast etc

C Band + Sub-3G, DL : UL = 4:1

Sub3G

: OERE EOEE o, 4
!fw o o MR ULSpee;;f)’/to SO
e
S, subsG 17 ([l o Latency oU/0 ¥
%%z e
Q"'D
20 Huawei Confidential
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The ultimate form of sub-3G

Multi Low-band 4T4R RRU

e  700+800+900/700+800/700+900 / 800+900
»  Performance vs 2T2R:

Average user experience +40~60%
Cell Coverage +4~6dB

8T8R + SDA (Software Defined Antenna)

2G/3G/4G/5G 3/6 sector co-exist, flexible
switch for multi-RAT

o  Software Defined 4T6S/8T3S, Smooth
Evolution to 5G NR

FDD Smart Massive MIMO

+ FDD 1.8G+2.1G,32T32R,300W
* Intelligent Beam Shaping
Intelligent Beam Scheduling

Y HUAWEI



® Intelligent IP Network:

NetEngine 8000 series

NetEngine
eootk s * Al lnside
NetEngine
8000 X4 NetEngine
8000 M14
Sl R NetEngine
8000 M8

NetEngine

8000 F1A
Solar
R6
7nm, Enable Commercial SRV6
36*400GE Cases Commercial Cases

21 Huawei Confidential

From Best Effort to Guaranteed SLA

SLA assurance for

SLA assurance based
each Tenant/APP

on 8 traffic class

ﬁ

/\ iFit : In-situ flow detection

APP SLA demands/,., \
S , HETFIHdeDTHEHEIHE |\ Intelligent congestion assessment

Cloud VR
300M,
20ms
Private Line
500M, 30ms
SRv6 Tenant- and application-based intelligent traffic steering
Committed SLA
FlexE Channelized on services fiber bonding for n*100G

Guaranteed Bandwidth

* HUAWEI



@ Optimal Cost Per / Bit Optical Network

New Speeds with Largest Fiber Capacity Intelligent: Solving Fiber Gradual & Abrupt Fault
0OFPTI TREME
Industry Industry
e
7nm chipset J. L .
Ultra low power
(0[0]€] » » »
C-Band 42\ x 800G 200G@50GHz
4.8 THz =33.6T 650km = ~ -
Industry's 15t 200G
EARANTTRES tooh. Huawei: Breaking the Limitation of Fiber Huawei: O&M Efficiency Up by 30%

i~ A Sub-health Predictable

r [\ — /f L "\ Health Prediction Rerouting  Alarm

H7 | | A i N .ﬂ‘ - = _ L L T I
* S —— :
7nm chipset ©
100G~800G -
Super C 60A x 800G 200G@50GHz iMaster NCE
- 6 THz =48T 1100Kkm .
| 1006-800G ‘ Spect Capacit Reach Longer by 4 Eliminate Pote KT _— [
=~ pectrum apacity eacn Longer by ‘Eliminate Potential rf / vailability
Programmable MSA 25% 4 40% 4 70% Hinadunce e oy 4/ M99.99%

.
22 Huawei Confidential / H UAWE'



5G Core Leads the Deterministic Network Era

L qun _f_or Innovation (.

[ omemard_
. Micro-S

by user/network/service
. 30+ Templets, Slice DIY

=H (8 (4
s 1 | VimulMuhiné"

EEER == @&Em

All-in-one
MEC

Intelligent
Slicing

Connection + Computing + X Capabilities

B - ? 3 .
ey ¢ G Q=D

ey 4-1 ooy [y
e 5 Best Cost-effective
MSGVPN Connection | | SEeEm— s —
e ——————— ) ration . ()
= ; . 1~8U Series TCE , 5x Inted Y ¢ Visible m
Leading 5G-LAN, building VPN All-in-one Heterogeneous Hardware /)),O fb.o DREATT
. Le

loyment /
nce on 5G public network B e assembly and depioy (S78

ie
Exper! in Campus

. Connection with

—'i** o A":"-'- > EH>a a

’,_/:’ » S

* MEC Plug-and-play, hour-level service on-line « Network enlarge without increased staff « Enterprise Customer Self-operation
* CI/CD, improve 20% efficacy = Network Self-healing and Self-optimization * Al-assisted dynamic optimization and deployment
” Simpler Construction I Simpler Maintenance Simpler Operation ‘

23 Huawei Confidential

,,ﬁ/j | pynamic D€l
iy ervice Leve
. Multi-dimensional slicing . 15m E2E dynamic de

- 717 orchestration
ployment

" HUAWEI



@ Redefine Data Infrastructure to Meet 5G’s Data Explosion

‘ Redefine Architecture

sios ¥ One Storage + One Lake

DMS Intelligent Data
Management platform

>~ ¥ Mngt. Efficiency 5X *
...................... v TCO 30% &

Redefine Data Density

600TB/5U P 2400TB/5U

OceanStor Distributed Storage

v’ Space 65%
v' Power Consumption 64% %

- Big Data 5X #  Video 10x *

24 Huawei Confidential

10M IOPS ) 20M IOPS
99.999% 99.99999%

OceanStor Dorado V6

Redefine Performance & Reliability ‘

v Performance 2X *
o %
Redefine Data Density
10+ One Directory
Interface/Solrce. One Interface
One Copy
Hetu Data Virtualization Engine
v Data Utilization 5X
"

" HUAWEI



Best Services, Best 5G

@ 5G Value-oriented Planning 5G Digital Rollout @

o Site digital Twins — the foundation for digital
rollout and digital assets

e 2 Algorithms - 3D modelling algorithm and
collision algorithm

e T-BIM — propose for digital rollout standard

Practice — accelerating operator A 5G rollout

30% *

Digital insights on entropy weighted value model :
v High tariff package
v High traffic volume
v High priced device
v The service they uses ‘
Accuracy of identifying high value areas 7% * w‘“—“"""

T-BIM: Telecom Building Information Modelling R

Best 5G Services

@ 5G Intelligent Operation Intelligent Network Optimization w

o SmartCare digital platform e Tools & Rules:

s m 3 v Cloud VR experience standard v Rule base 100+
- ~"—_'_‘ A Py v High identification rate (=290%) v Al model base 50+
2a fhss D= e AUTIN — new operation model: people & o Best practice 400+
AUTIN machine collaboration o Ultimate experience assurance, support

e 5G 2C services, critical outages 35% & operator S P3 No.1

|
25 Huawei Confidential / H UAWE'



O Scenario-Oriented Innovative Solutions

26 Huawei Confidential ‘.“I H UAWEI



6 Scenario-oriented Solutions Inspire Business Success

[

for Carriers
N—
v" Providing best solution
for specific scenario

v" Resolving special
scenario technology and
business challenges

27 Huawei Confidential

@ Scenario-1: Fast HBB Connection
5G FWA, WTTx Suite

mrg\llavlz;\ve . CPE Win Outdoor CPE
for SME : on window for suburban

@ Scenario-3: Rapid & Affordable Business
Connection IP Private Line, 5G Quick Connection

AR650 with 5G

e

5G Camera industry CPE

@ Scenario-5: Digital Indoor Coverage
5G DIS, Adapted to Full Indoor Scenarios

400MHz Smart Power Saving

@OFF

<< for sharing

Scenario-2: Giga Home & Premium Wi-Fi

@ SingleFAN, eAl Powered Wi-Fi 6

PON

Scenario-4: High Quality Private Line
@ Liquid OTN, Enriching SLA Monetization

' ¢§g;uad OTN i

Bandwidth as a service
== » Latency as a service
: Reliability as a services

@ Scenario-6: Connect the Unconnected
Profitable Coverage for Remote Villages

)

I Rural Pro One box = RRU
2 + BBU + Relay

< 5xTCO saving . only 120W

HUAWEI



Scenario-1: Fast HBB Connection -

5X Spectrum Performance Improve FWA Profitability

CPE High performance

5G FWA Series

WTTX Suite E2E Capability

* ‘1’ minute service
provisioning

VS P CARP &SI « “1” hour easy digital
v’ Higher antenna gain(11dBi) = w 1770 installation
@ same _ = R A e o
50GB  resource 250GB v 4R/8R CPE, double capacity p— . S tﬂ w * “1’unified platform for
L . =) et P operations
Smartphone N5866(Outdoor) — S S P
@
Dense Urban Urban SME Suburban
4 mmWave CPE CPE Win N5368X N5368X2
]
_ | o
200m~300m 500m~1km 600m~1.2km, 1km~2km, Ave.
Ave. Speed: 600Mbps Speed: 500Mbps

300M (Indoor)

28 Huawei Confidential

500M (On window)

>800M (Outdoor) i
* HUAWEI



Scenario-2: Giga Home Powered by SingleFAN

AirPON - Blade OLT

16 Flex PON, 1K GPON/10GPON Users
n at mobile S|te

PremiumWIFI — Wi-Fi 6 & eAl
to improve user experlence of digital life

ex-PON - MA5800x17 ‘
to migrate from GPON to 10GPON cost-efficiently

CurbPON - MA5800-X2 QuickODN @ Digital, Fiber iris & Digital twins 2
/ FE 2U 2k Users, at street to improve fiber delivery efficiency 10 times \\
A 4

'

¢ iMasterNCE  Powered by Al + Big Data

1 Fiber for Multi-Services T Network for Multi-Scenarios 1 0&M for Multi-User Cases

15t Network Slicing for 2H/2B/2C

- AirPON: Blade OLT Reusing Mobile Sites
« 2H: Wi-Fi 6 + EAI for Cloud VR, Gaming

- Al & Big Data Enables Proactive Wi-Fi O&M
« CurbPON: Copper to Fiber Reusing Fixed Cabinets > DI (ORIl s O
Network

- Application Acceleration Powered by eAl
"

29 Huawei Confidential
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Scenario-3: Rapid & Affordable Business Connection

AR650 with 5G Camera with World’s first Video Encoder
connection 5G module inside Industry-grade CPE with 5G module

5G card ’7¢

?}i 5G module
| inside
L < W
s A . i 3
A i
A
|
//‘H-""\. l
( —’ ! E: l
/ 7 b :
iy y ¢
A ] 2
Ry ™ C
/ 5G Police Car D S
e = / "-.\ =
St eillance /
emote Control ,
N\ /// r
Tradition business » Long provisioning time P —
connection / * Installation and commissioning |
@ MW, ADSL, Wimax, ...  are difficult g i of
« High cost \%—:/’

30 Huawei Confidential / H UAWE'



Scenario-4: High Quality Private Line - Liquid OTN

i

—
Finance

R Enterprise User

High Quality Everywhere
— Expand the market 50x

3.7% hard pipe connection contributes 52% profit

SME needs <100M hard pipe

=> Operator
Waste Bandwidth

Cost Unaffordable

% Price |

S[)r!
Phite oot

‘? FIJ -
M 100

3%

Utilization rate

‘t-“ ‘ OTN Minimum Pipe: 1G

{
]

_gr_‘j—
g[j—

2 & —
ZO—

31
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Liquid OTN: High-quality leased lines, granularity
ranging from 2Mb/s to 200Gb/s with 5-level SLA

GE based step -> 2M based step
AS-IS] TO-BE
@ Gt - — i m— Continuous
25— | ! e Variable,
Bandwidth ool ! > vi: { ‘l‘)vzrgcti:vudth -
as a Service ’ . i » |
Mapping: 5 layer -> 2 layer
(AS-IS] TO-BE
OTN
Latency
reduce
Latency * !E g 70%
as a Service 0\
Traditional -> ASON
@ 99.9% ->
99.999%
Reliability 5 level SLAs,
as a Service
)
HUAWEI



Scenario-5: Full Indoor Scenarios - 5G DIS Family

Continuous Innovation on DIS Solution Smart Power Saving Technology for Green 5G Building
LampSite Sharing LampSite Spartan Tttt
/' Multiple Operator / simplified Networki M I i per
.p p S implified Networking —
Sharing @ 400MHz for SME Coverage

v Large Capacity Medium Traffic Low Traffic Low or O Traffic 0 User

Symbol }> Channel }> Carrier }> PRRU
b Shutdown Shutdown Shutdown Shutdown

& PRRUs with (2020 New)
Optical Port ImTTTTTT T T T T T :
b L 1T N | | il VIFF :
Fiber I n__ . .
PA PA @ ! . :
S gl ! < < * 00:00-6:00
PA OFF - : ‘ :
BookBBU OFF : or i
i @ user number
I based i

k]
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Scenario-6: Connect the Unconnected - RuralStar Family

Optimized TCO, 3~5 years ROI, Profitable Coverage for Remote Villages

= B Traditional RuralStar RuralStar Lite RuralStar Pro
& saT+  RelayS  “0" Trans. OPEX 25X $
-
: 4 ¥ Trans. 5B
& pG*  Sola'®  “0” Energy OPEX 3 o Srwy !! ~X$
! > ~0.5X $
¥ infra. (S ~0.25X $
‘B Tower— pole@  55% civil work |/ af || | % =
>1K pops 0.5~1K pops <0.5K pops

‘#  Macro Donor Site

RuralStar RuralStar Pro . Lower power consumption
120W, 2 PV, 375 W/PV

| GUL % /100 Ah lithium battery
| 350W, 12 PV, 300 W/PV
' RuralStar Lite
o ,‘ Relay integrated BTS
1 @ -! & ;, mRCL ' One box = RRU + BBU + Relay
W | 190w, 4 PV, 335 W/PV 4
2 a | “0” fence, “0” cabinet -

‘ ;- ﬂ Easier deployment

PV: Photovoltaic S I <0.5K pOpS Weight: 1100 -> 550 kg , wind load: 55% |

Dig workload: 70% |
y Easy O&M, plug & play

k]
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|

3 )3 Types of 5G Business Practices

/

/

/
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B2C: 5G Enriches Life

5G Brings More Tnnovative Services

' 5G is Creating New B2C Markets

New Videos: More Details, More Immersive X 2=\ N
i i, s | ' D) ol
¥ ; : .
e o S 330+ Millions $150+ Billion 8%+ B2C
‘ RIBK, VRJAR == VR/AR Users @2025 5G Cloud Game Market @2025 Revenue Increase @2025

360°3D/4D

Source: Huawei M|

Key Factors for Success in 5G B2C

One Free
View » View
g D
0
& S @ & ©
[
@ Traffic Speed Latency
(a
Cloud Best Network Performance Innovative Contents Smart Tariff
Gaming ;
& —_ — — AN
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5G B2C Benefits from New Content and Smart Tariff Design

Redefine Tariff with New Metrics

Tariff design for traffic & speed

++ Interactive games/Cloud VR

Monetize
latenc
t 3+ Big J
D Volume »
S - Y
- e .. Monetize
. . #¢  speed
Monetize 7 & 5G
) . ¢
traffic o Downlink
/ lt & uplink
h Monetize

connections

-—
Wearables,

- tablets, ...

Traffic (GB)

2.0 x 3b°

25X

i 5G Package

S AG Package

30

1 3 6 iz

$5.3 $8.1 $12.3 $19.4 $26.4 $334

150

100
50 10)
30

$40.4 $54.4 $82.5 $18 0 $27. 8 $41 8 $55.8 $83 9

J

Offline ‘Unlimited’ since...

500Mbps 1Gbps
5G tiered speed

= i.LET;.‘

Tariff design for speed
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Speed-based model

- “human impatience” is killer app, YoY revenue increase 2%

_ € 49.9
Carefree serial of packages € 399
€319 6oo|\/|t; 1000Mbps
€29.9 P 1100
€990 300Mbps +8 o
150Mbps 2 .

10Mbps 1207 5G Higher Speed

i
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B2B: 5G Inspires Industries

B2B Service is the Blue Ocean of Carrier Growth

V. / /,/
// 5G Value 5G Drives / Job
" Chain Output GDP Output “ Opportunities
1 83Tr|l||on 6 9Tr||||on / \“\ 11M /
y /A VA
ol R e
2,343 GDP Driven Output Separated by Industries

2025 Forecasts
784 Source:IHS,Huawei MI

599
365 313 304
268 223
I i l 1i4 1i8 165 132 129 61 32
. A & a a

Man ‘Cr - Rotay Pt C Trans, P Agr, Reay . Sty Uty Miy, Mgy, A
R ur i e, 0'73’ na”C 500y SG/'[, Sp”a/ f U/tu,a/ Esty "Caz/ , Msg ing St 'Ts@&”
m@ / thm
eng
5G Leased Line 5G Ccampus 5G Public Safety

L —

The Journey for 5G B2B Success Begins with Connectivity

Camera

5=

% B, ¥

Leased Line ¢ =) Campus

Quick Win Solutions

Industry. ConnecdiMity

5G Transportation

Manufacturing
P N
Minin
Public Safety : SN, Eart

Transportation Media

Industry Application

Managed Cloud

ConnectivityilCloud Connectivity & Cloud.Svnergy

5G Port 5G Manufacturing
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Pioneers Start to Benefit From 5G B2B Market

e
Industry Connectivity

ScC . o J

5G Leased Line
MVolP Data MICCTV M Conference

World 1st 5G leased line

300
250
200

s - 4
50 I

FWA 5G Leased Line

(@]

10Mbps Price($) /month
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Connectivity with Cloud

chino
un comPEiEE

5G Smart Bus

5G for Safer Transportation

Al-enabled camera

<>
5G

Y p—)

Market potential: 583,437 buses in China

More Cases Expected at MWC

- ] A hEED

T ———

Connectivity & Cloud Synergy

5G Smart Manufacturing Sl
—_— ? %

5G for Predictive Maintenance

40%
Failure rate reduction

20% Q 25%

0% o o)

B without 56 M With 5G

Factory: 20 million Euro saved per Year

Y HUAWEI



B2H: Wireless Fiber Provides HBB Last Mile Flexibility

—N PR = = - S e oS - PR —— -
FWA is 5G Primary Use Case " 4G/5G FWA on Fast Track " New "MFC"= Mobile + FWA
% I g F 500Mn
;_. FWA Networes Counmes Domnated by PNA = ,,/‘ IiobNa:Fust s
100Mn
o ’ ARPU Mobile Churn
30+ 10+ =2 3x 0.5x
5 FWA Netwodes Neeworks wan Over | Milion Users
S O % A Muawe: M
— N :
7 rimate Giga Experience Full-Scenario Support Better Busi pects |
Ultimate Giga Expe ult-3cenario suppo er Business Pros
FWA
AGFWA 4 SSTV e Sl e A o b
@ < SOMbES f 1001000+ M Baice fehathand SOyt M < s ’ 5G FWA
Unconnected *Up10" Speedt . o ronence Baced
fenteed Speed

Same mflqu” - i V « Zero Copper
e /S eMBS
= o Crpctrurm EfCERCY ¥ 4 ”Qﬂble
éI 5x Spectrur SG FWA. « Fiber Alternative oab . ¢ '"Vestl'nen!
Premium ¢ “‘M&subx,ut.
*PmWave: O TOT0 EMBE / pus
Outdoor DOy TS

- Wireless

" HUAWEI
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FWA Accelerates Home Broadband Deployments

. Connect the Unconnected

| Copper Killer Fiber Alternative
,’/’v
Loy
n
N Telkom FWA will replace copper over 5 years 3 FWA directly hit the traditional fixed market
: Copper Pain Points Clear Strategy : 5G FWA for Home
(‘@ / (m , (C;) ‘ » 30% Experience complains Segment  30M-100Mbps high end users
‘ » 68% Copper Fault Rate
664K i & » 200K Subscriber loss in 2018 Experience Peak Speed 428Mbps, Average 215Mbps
Prepald subs within 2 years New prepaid subs / month ARPLU vs MBB
. Friendly and Affordable Migration to FWA 5G Precise Investment
q 4 + ——
' Flexd Wee ; % 2 : Value area identification
BU B i Andiensenty price ( 2 l/ & r/ o Market Requirement
FAST & STABLE Nationwide LTE Network Fast Migration Opex Saving Churn Rate s
Available .
— 20K per Month 60M per year o Network Requirement
Volume based tariff 570K planed

1)
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4 )2 Proposals of Future Network Transformation

ih.
41 Huawei Confidential ’ HUAWEI



Future Networks Will Go Autonomous

o All Huawei
All IP Intelligence Autonomous

Single +C|0Lf(‘f> SoftCO + Al ADN Driving

Network
2006 ~ 2011
2012 ~ 2018
2019 ~
2 4 3
L1: Assisted Hands L2: Hands Free L3: Eyes Free L4: Mind Free L5: Person Free
. Partial Conditional High Full
(2019 ~ 2021) (2022~ 2030) (2030~ )
the overall autonomous driving level Network autonomy from L2 to L3, L5 self-governing stage
of the telecom network is at L2 TR O] ey 8y 20

A
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Proposal-1: AND, Network Transformation for Long Term

Higher
Efficiency

Intelligent Operation

Better
Experience

Agile
Business

Maximize Networ in Jetwork as a Servic
E Pt’lom:.m[ce : ‘0\?, 6\)5 eSS S(/(\ e, ;
NG %
< - >
« IT/Process
: V With Tech.
Operation
P ADN Breakthroughs

Level 1~ Level:s “Al + Automation + Digital Twins”

2012 ~ 2017

2018 ~

AllIP

All Cloud

All
* 1 =
Cloyg \ ~ soficom Intelligence
- Autonomous

\Driving Network :
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ADN Architecture

Business Intent

| — é Network Al Training, Operation

Cloud Service ‘ Cloud Servic_e)
iMasternaiE .’ o iMaster AuTiv

Cloud Service Enablement

« NetworkAl Training, Open Al
Enablement Platform

| + O&M Knowledge Platform, Enabling
Man-machine Collaboration
p® IT/Process®
BSS/OSS
3" Party
EMS / NMS
> 5 \ Intelligent Operation Engines
FBB Intelligent Engine MBB| Intelligent Engine j h Ew"ﬂllim‘ NetworkManagerment &
ontro
“ iMasternce .‘ iMastermae — ) | Intelligent Awareness, Analysis, and
Decision
v Vv m NE Embedded Al
& . Local Inference, Close Loop
Access Campus IP Transmission DC eré‘l‘ess Core r;iétwom
e — i | it MBB
Less Complexity More Intelligence

* Intelligent O&M *——

¢ Simplified Network e——
ih.
" HUAWEI



Proposal-2: Network2025, Target Network for Middle Term

In.te.IIigence &. Network Cross Domain
Digital Operations Intelligence Intelligent 0SS
Engine Al Management @)

1. Intelligence

Management .

i Single Domain Intelligent Management and Control Unit  * MS - three-layer Al : Device, network, and cloud
2. Simplifi

Edge Region Core S P ed

Core/MEC .. <R ol . - Simplified site, simplified architecture...
3. Congestion Free

Transport - Wireless, Transport, and Core bandwidth

Domain Optical “<—___ . 200/400G OTN evolution

4. Deterministic Network
Digital G )
; Wi Oﬁice ﬂ pie oo
Access | « Bl T3 & -, ‘(E, o - Convergent MEC, E2E slicing ...
Domain Indoor-——Ntacro Fiber + Wireless \yireless only B
Mobile Enterprise Home

.
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Summary: MWC2020, 5G Bring New Value

Hall-1 Layout X-zone Hall

Infinite Connectivity

5G, Commercial Success
Business area)

5G, Gear Up
(Simplified
Network)

600Gbps@4U | M
s VYT T e Y
- i 35DB
HH ClassD
i
Huawei AAU 5G MW NetEngine 8000 Series E9000H MA5800

.
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Thank you.

BHFHATAETA. BIRE.
BNMER, MEDYIEIKRIEREHRA,
Bring digital to every person, home and

organization for a fully connected,
intelligent world.

Copyright©2018 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.
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@ Simplified Energy Deployment in Full Link, TCO Saving 30%

Peak Shaving, Free of Grid Modernization

TTM 80% , Grid Modernization $ 20k

\ 4

Llithlum Battery Discharged

47

Grid Modernization
Construction

Rental, Elec. Fee

Cable =
AL ssoiossa—

= |
Wee
; "Jioinsir_uction = [/’“ |

Rental, EIe&Fee;ﬁave

___Cableay]
450Ah Li-i .

One Site One Cabinet, Free of Adding Cabinet

X Power Capacity 36 kW

(@ Lithium Battery 600 Ah
Power Multi-output, MEC Ready

& Solar Access

Voltage Boosting, Free of Trick Cable

Power Distance 1.6x ‘Elec. 1.9k KWh/(Year* Site)

Huawei Industry

y TCO Saving N

Free of
New Cabinet

" Free of
SN Trick Cable

30%

~Cab. & Cooling L—=""
| 12kW Power = | 12kWPower | g
L
Asls ToBe 5

Huawei Confidential

One Site One Blade, Free of Cabinet

E2E Power Supply Efficiency 6% Improved

Huawei 6kW@15L Industry 6kW@33L
Natural Cooling, 0 Maintenance ~ Fan Cooling, Twice Main./year
il
]
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Pole Site, Supersized 5G Experience on Demand

Scaled pole resources TCO Saving Fast Deployment

E China Tower: 10+ mil. Street poles @ No civil work B Easy site acquisition

& Europe: 60 mil. Traffic lights E Rental reduced by 73% in Brazil @ Small/light, Easy installation
= Villa -

- o] . :
esidentia Smart Pole Site

Book RRU 3.0 - sl
= CBD-* B Cband \\ = Support Easy Macro /
. Book RRU / mmWave
Easy Macro 3.0 TR \ Multlple functions

12L/13 kg

- 1.8+ 2.6, 2.1 + C-band | : "
* 4T4R + 8T8R s ‘Huawei Only” Dual 4T

“18L/18kg Book BBU g

= Most compact BBU

“Hu‘awei'O
i ‘ = GUL, LTE & NR &

Ll T s L

g
‘L



@ 5G Digital Engineering, Accelerate 5G Rollout

3D Evaluation & Design

® Space Evaluation & Deslign
@ Power Evaluation & Design

Visual installation

AR view based Installation @
3D view based Installation @

)

Digital Collection and Modeli

® Panoramic Video / Photo
® 3D Models
_

Al Acceptance
AR Acceptance @
Al Acceptance ®

|

Data Update
@ Panoramic Photos Comparison & Update

® Detailed Photos Comparison & Update
L

Change

o

Enhance 5G rollout approach
and reduce site visits

Innovate

3D
Models

&

Open 3D Models for Telecom
Infrastructure

Define

T-BIM

G

Define digital rollout standard in 5G Era

Accelerate

Operator A
30%

Industry leading T-BIM best practice
accelerating TTM

T-BIM: Telecom-Bullding Imformation Modelling



@ Industry’s 15t All Optical Cross Connect Platform

Multi-Degrees Senarios of OXC

Imbalanced traffic
driving 3D reconstruction

[
YT T IR ,
(¥ Y CEEEW
(T Y

Elmy:nlavw i Me:h plare

Video and 5G service driving
OTN to CO and flatten the network

—
& =
[ ( 12 :
. I W, W}
",,., & =
® &
Mesh networking

Ring netwarking

Higher reliability & low latency
driving backbone evolve to Mesh

— e
" @ 3 &
| Al |
L N " ®
OTN 1o CO

Core WDM

Dual Subrack Cascade

OSN 9800 P32C , i“i y
;

Opti ‘

Suparated casl west deployment
> East-west separation for cascade and redundancy

J  Digital OEM for visible optical management

Optical Backplane
; “.
| == ¥=|

-

Optical backplane: "0" Nber connection

o
High-density connector: stable for 20 years

o

All-optical backplane CDC tributary board LCoS Based WSS
(Ports per board:16 + 48) / Hber ety e

/ — ‘l Wy

°‘_' VoS

Optical line board
(1D1IsS=1D1UY) J ("0" fiber connection) ,
i‘ nray

LCoS phoed almy

Global commercial shipments: 500+ subracks
O MEMS = LCoS: COC with O fallure
O 20« 10M pinelds inertion loss AS0%

China Telecom OXC Case

Spain OXC Case




Pioneers Already Dig to the First Barrel of Gold in 5G 2B

Industry Connectivity

World 1st 5G leased line

VIVA ¥

Why replacing microwave with 5G leased line?

= Capex 52000 $500

+* Coverage |OS Restriction No Location Restriction
TT™ 2 Weeks 2 Hours

Visibility No Visibility 24H Visibility

Benefits

Committed SLA More Services Better Operation

> SLA: 99.9% > Data » 3X operation
» Latency<100ms > VolP efficiency
» CCTV » 2X better user

» Jitter <4ms
experience
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Connectivity & Cloud Synergy

Connectivity with Cloud

5G for precision manufacturing

i‘! 5G for a safer transportation

O
China
un | Com & Mk

Dangerous driver actions Traditional reactive maintenance causes faults

Potential faulty parts Excessive vibration

" - :‘}|\ ' . B -‘ ‘

2 N g et ) i IR =
et 3 AN \ .

h W | h , r= e A v ¥

Fatigue Driving Not fastened

25% failure rate

Machine Status

Smoking Not looking ahead -
= Predictive Preventive Reactive Time
N ' &-- maintenance masntenance mantenance
: e
'{: M f . - . .
Predictive maintenance requires 5G

Money saving: 20M Euro

(¥) Low latency : <10ms (&
per factory per year

5G+Al+Cloud for driver action identification

Al-enabled camera . . Precision
Geoig FlGier i Sunrise + Huawe
+ equipment
Industry partners «  Predictive +  5GIndoor
maintenance i . Coverage

+  MEC Solution
)t +  E2E network

sensor
« Data analysis
APP/Dashboard

Market potential: 583,437 buses (China); 15,285 buses (Shenzhen)

Integration

More Pioneers Cases: Seen in MWC

1)
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