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Breakdown the Components
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Gigaband Solution ~ Smart City

Giga Network

* Giga Copper / Coax /
Fiber

Giga Home and Smart Home
10G / 40G / 100G PON
* Seamless Wifi

Smart Transportation
__| * Smart Energy and Water
E — Healthcare

Smart Logistics

Smart Garbage Disposal
Smart Agriculture

Network Slicing

Digital
Transformation

Broadband

Data Centers

Cloud Network

Big Data

Internet of things (IOT)
4K / VR / Game online




Challenges of Fast Developing Cities

Rapid growth of Urbanization

About 180,000 people move into a city everyday

60% of world population will be living in cities by 2030

70% of global GDP is generated by cities Source: WorldBank.org
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Severe Challenges Facing Fast-Growing Cities

] LUXTN ’1
City governance People's livelihood Industry development
Terrorist attacks, natural disasters, Regional education unbalance and Insufficient decision-making
passive emergency command, and poor healthcare conditions support and difficulties in enterprise

innovation, upgrading, and

difficult cross-agency collaboration
transformation

Environmental ecology
Insufficient pollution monitoring
and poor green energy
development




Smart City is the Future
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Innovation Efficiency

Big data will drive Safe Improved Government
and Smart City efficiency and
innovations enhanced public safety

Public
Safety

Lower crime rates,
Social living
environment and
prevention of loss of
lives

Pro-business
climate

Attract investments
leading to GDP growth




Smart City Brings All-Round Changes to Cities

e Social security

e Emergency response
Utilities management
Urban planning

High-quality
Public Services
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Public transportation
Education
Healthcare
Government services

¢ Environmental ecology
Industrial parks
Tourism
Intelligent manufacturing




Huawei: Builds Smart City ‘Nervous System’

City Operations Center Cloud Data Center

||||II =unmll A 8 m |lli. ! o
o

Lees 5% = Sl LTS

— lllulllnl ——-g “ e

‘Peripheral Nervous System’

: = Internet of Things Communications Network
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loT + Communications Network, ‘Peripheral Nerve System’ of Cities




loT connectivity : a new entrance for Telco to verticals

H
SN [ 49.5%  52%

Smart Building
$22Bn

39.9% 18.8%

Smart Education
$344Bn
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$ 1Trillion 28.6% 28.9%

Envir .| Global Smart Envir

Smart technology

$60Bn $705Bn
Energy g Water $330Bn
Utilities Energy $400Bn

Connected Vehicle
$104Bn BRERoa 120.4%

Security, traffic
$1.6Trillion

Market by 2025

$11.1 Trillion

&// Estimated economic impact

26.8% 22.7%

loT connectivity

(Global estimations from 9 analytics agencies, eg. Ovum, GSMA, Gartner)
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* Mc Kinsey Global Research 2015




Every Service on Cloud

Qovammaent
Decument Exchange g-Portal G‘;:?::" ;

Managsrmant

Government

e YW Civillen Sarvice

qL Y

Convenlent

Billione
- Connections




Case of Singapore: 3 Pillars for the Smart Nation

Cloud
Smart Home Smart Smart

Transport Healthcare

SN Operating System

Data Fusion
Data Exchange °
wn ()
o o
Sensor Management c g-
(Video & non-Video) g =]
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Sensor Network S S
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loT Communications
Sensor and Sensor Network

National Datacenter

Smart Nation Platform — Collect & Comprehend
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Platform to Manage Data Collection and Access

Unified Technology Platform to integrate and operate various components of the Smart Nation Platforn
e.g. allows data to be stored and shared securely, robust access control

National Broadband

Singapore’s Download speed
840% increase since Sep 2010

Download Speed
Mbps

Singapore’s
Global Ranking

Sep 2010
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Singapore’s Upload speed

3200% increase since Sep 2010

Upload Speed
Mbps

Singapore’s
Global Ranking

2

63

Sep 2010
Sep 2011

Sep 2013

Sep 2014
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Huawei in Smart City Solution

HUAWE

Integrate SaaS

Enable PaaS

Focus on laaS

Investment and Operations

Smart

Smart street eGovernme transport- Smart Safe city Smart Smart Smart
SaaS lamps nt tation healthcare campus community  education
Big Data service support City operation & management ICT application enablement
Paa$S platform platform platform

Common platform: Big Data, loT Connection Management, Cloud Computing, GIS, and other

laaS One-stop ICT infrastructure provisioning

Basic technologies: Cloud, Big Data, Wi-Fi, xPON, NB-loT, eLTE-IoT, IP, eSDK, APIs, and mor




Huawel Access Network Strategy

Business Success
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\ o Mobile ROI TT™M Rate
Gigaband More connections CloudFAN
« Any Media Giga Access « Multi-service @FTTx « Network Architecture

« Giga Home, Giga City, « Home, Enterprise , MBH Evolution




SingleFAN3.0: Any Media Gigaband Access Solution

4K/8K HD video Giga Access @ Any Media

Giga Fiber
Bluetooth

| [ciga Coppet ODN| OLT IP

Giga Coax

Giga WiFi
Giga Hybrid

DAE 2020: Giga Fiber Giga Copper Giga Coax Giga Hybrid
100M 50%, Big Cities: 500M~1G ) /\\ EFIZ]%EH
3 BB China 2020: m N\ china Mobie

50M 100%, Big Cities: ~1G 10G@10G PON 500M@G.fast 800M@DOCSIS 3.1 LTE+GPON




Innovations Drive Access towards Gigabit

" 1G bps
10G PON
e G.fast

1G __"_"_____'_____________""_"_"_"_"_"_""_"____________"":'::"::'""""""_ """" : B
100M bps g peryector .~ DOCSIS3.1
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10M |- L R
DOCSIS2.0
>
2000 2010 2015

Giga Fiber:  GPON =>10G PON =>40G TWDM PON
Giga Copper: Vectoring => SuperVector => G.fast
Giga Coax:  DOCSIS3.0 => DOCSIS3.1

Giga Wifi: 802.11n =>802.11ac




Gigaband Access Engine: Smart NG-OLT

Homs. gt & Smart NG-OLT MA5800
-~ FITD GPON
,}:: 4 )
Office S = ETTB XG-PON |-
Move LA ITWDM PON
D-CCAP -
WDM PON .
<= WDM PON 8
Office , == SRR
]
Best Experience of 4K/8K Future Proof Giga Evolution Efficient management
> Non-blocking all 4K/8K users online » 10G PON, 40G PON, WDM PON » VAN for different ISP
> High capacity and distributed structure » GE/10GE, and 100GE in future » Centralized management
» VMOS to monitor video QOS » Any media access aggregator » Line card Hitless upgrade




Giga Fiber: From XG PON To Flexible NG PON

Flexible NGPON:3in1

XG PON is Mature Now

Ethernet

.. SN S -

XG PON chipset

T T |

Flexible NG PON:

* XG PON: 10G/2.5G

* XGS PON: 10G/10G

* TWDM PON: 4A*10G/10G




E2E 10G-PON Seamless Evolution

PON COMBO: GPON to XG(S)-PON , Share ODN

Card Frame

T e bt

] E : WDM1r

" Standalone WDM1r PON Combo SFP TDM PON Combo

Flex-PON: XG-PON to XGS/TWDM-PON Evolution

Home ¢ | SME Government
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Flex-PON XG-PON XGS-PON TWDM-PON

The first XGS PON Smart ONT in the industry

> 1*10GE+4*GE+2POTS,10GE L3 wire-speed forward
> 11n&11ac Dual-band WiFi, 2.4G 3*3 MIMO & 5G 4*4 MU-MIMO

» The maximum air interface rate up to 2180Mbps, IOT extension




Giga Copper: Leading G.fast Commercial Use

Leading in Lab Test and Commercial Trials Large capacity G.fast to drive cost down

&-port reverse power fesc Reversspower G.Fast CPE
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TX power 4 dBm 8 dBm Power budget
S/N: Bit cap 12 bit 15 bit Coding efficiency
Frequency 17M-106MHz 2.2ZM-106NMHz Full frequency band




Various G.fast Commercial Cases
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BT@’ Y, A FTTB
Q Long distance speed-up at B © VE imaw Large-capacity 48/96 wires
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Giga Coax: Best DOCSIS 3.1 Network with D-CCAP

10G PON OLT Ready DOCSIS 3.1 CMC Ready DOCSIS 3.1 CM Ready

.~ & Green field
1 ey w 10G PON ONT =

WDM 10G PON

|

W' R/ w Brown field
N : DOCSIS 3.0 CM
NMNNNNRNNG
CATV TX AMP TAP e
DOCSIS 3.1 By Aggressive Area
CMCE - v DOCSIS 3.1 CM
Best DOCSIS 3.1 Future-oriented Architecture Intelligent O&M

+ Best Performance 4K/16KQAM
 Best CableLabs IOP test result
» EZ2E solution and migration service




Share ODN to Drive Fiber Cost Down

D-CCAP

40G TWDM PON ' | 164
10G

" A—— Lc3se Line
' g GPON ONT
10 . "
WDMxr splitter

XGPON ONT

Use XGPON not 1:24 Splitter to
guarantee 100M per user

TWDM PON
~ ONU

= Universal ODN for FTTH, FTTC, FTTB, D-CCAP, etc. to save infrastructure cost
= New technologies to compensate bandwidth: GPON -> NG PON; 2.5G -> 10G -> 40G
= Different optical module for long distance: Class B+, Class C+, C++: -28dB, -32dB, -35dB




Network Slicing for Multi-services

' Typical scenarios 'I CTC-Shanghai: Multi-Service @ One-Fiber

Safe City

Leased line for LSN
FTTH

Satellite Communication
Campus / School

Hotel

LTE backhaul

Homhe NMS
MA5800 p—

------------------------- s nnn) ] Enterprise NMS

Enterprise -:::::::- e L]
faeN - _ __ VAN3 Safe City NMS
PESSEEEENaTSSSSSSSS Tt rmmmm===7 B R

Safe city

70% space saving in Shanghai

-70%

4 times resource expansion 0 service interruption

x4

10000 OLT frame 3000 OLT frame 4K VLAN 4x4K VLAN 20min interruption 0-3s interruptions




Cloud Era require POL for Campus

Traditional LAN VS POL

Core

Aggregatior

Aggregatio

235 =
Access EEEHR

D

OLT

Splitter

ONU

3-5 layers
long latency

Fault location &
configuration complicated

Only 2 layers

Passive, simple
wiring

Easy to deploy

e
S =8 Office buildings
: e - 15,000"Employees

Air Conditional
+ Passive ODN 384 P*D 7192 P*D
Active Equipment
Power Engineer

consumption l 607 Efficiency I 50%




CloudFAN: Maximize the Value of Access Infrastructure

FAN-Manager VPN-Enabler
PHY Slicing VXLAN SLA
Abstraction
Dynamic NE Security DIY
BW ctrl Manager

Home Enhancer

Storage WiFi

Parental = Security

Multi-service @SLA Network

One network multi-service (Home, Enterprise, Mobile)

One network multi-tenant (Open access, FAN sharing)

Virtual access network with differentiated SLA

One stop to Cloud @CloudVPN

Flexible & high efficient FTTx business lease line

OLT as virtual tunnel end point

Real time processing
Residential Slice

Business Slice

Aggregation OLT

Agile service @Smart home

Cloud services (parental control, security, etc.)
User DIY home services
Cloud management of home network (visible,

operational, optimizable)
24




Agile Services for Home Network and Smart Home

Cloud-based services (parental control,
security, etc.)

User DIY home services B
Cloud management of home network

(visible, operational, optimizable)

Network Cloud Engine

Home Enhancer

Storage loT  Parental

Operation Secu r|ty Bandwidth

= )

Internet




Cloud Based Services, Meet Different Demands

> Parental control

Home Enhancer

SLiF e a1 ke

14:00 #1600

F' ]
g7 _2ime

i
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eTHap  PLCAP wiriap > Guest SSIDs, ensuring home network security.

Home AP

Power Wi-Fi .
Cable' [ine ¥

S S

PON/GE

Scenario-based
function availability

o
AN

L1
11'._ ff WAVE

Mobile APP SDK Smart HGW.

» Guarantee bandwidth for specific terminals (TVs),
ensuring user experience.

iq,

Bandwidth on
demand




100M~500M @Anywhere

Accurate Design Wi-Fi 100M/500M Coverage Centralized Management Performance Optimize
L J . A . J 2 S
. Self-planning App * Power LinE/ Coax Line ° PIUg & Play * Prevent CrO.SSta|k
* Ethernet/Wi-Fi Relay e Load Balancing

Sy }/\; - APs RF Power Control
W
ETE——
—- ne
L Eﬂﬁ m trmrh U

| g O EEy

e O

: = = - APs Traffic Distribution Control
AP AP




Infrastructure Synergy: FTTH Cost Reduce 39%

Power plant
® Apply WDM technology can free HV Substation i
dark fibre from existing fibre bed ' I
transmission network

® CO cabinetisisolated at
substation for safety and
security control

® New build fibre can either
enlarge bandwidth or pave the
way to do Smart Grid

® Cabinet can be deployed
and reallocated easily

Transmission line along HV towers Deploy OLT at Substation Container

A

Premises

Premises

® Using existing utility poles
is the most efficient way
to lay the fibre and very
easy to maintain in the

® Using existing utility ducts
can either save up deploy
costs, shorten work time,

or minimize the : '

. . future.
disruption. T

Underground cabling along utility ducts Aerial cabling along utility poles

28




AMI

National ICT Plan, Setup the Blue Print of Digital Economy

Finance

Government

loT

Health

Small Business

Energy Mobile and Online

Economic

Transport Digital Business

Safety Country
Economic

Education




Guiding Principle: Business-Driven ICT Infrastructure (BDII)

Business-Driven New Ecosystem ICT Infrastructure
A ~ Platform | . Technology |
Innovation ; Innovation
Drive Drive Cloud
j ” i Network oS \D’ _‘_
J Open i i e E Cloud Big Data E
APl | Storage BigData / ;
(eSDK) | i =3 !' j Q&) i
: Enable . - Enable . Sever  PaaS | ' oT
Business Industrial Applications ; : \ N
—  Requirements ———— (e.g., Telemedicine, Distance =~ —— : D < )
Education) : uc Security | \\ - )\
: Mobility SDN

_______________________________________________________

Customers Partners Huawei




To be your Trusted Partner for Gigaband Network & Smart City

Business & Technical
Consultancy

Solutions & Products

Platforms

HU

Gigaband
Smart City

Leading innovative end-to-end Gigaband
and Smart City solution provider
Partners Ecosystem Implement, Technical Customized service, sustainable
Development Support, Training

partnership ecosystem
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