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5G Deep Innovation for the Future

Industry
Collaborations
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 Cross-industry Communication &
Collaboration
* Global Unified Standard

Technology
Innovations

* Revolutionary Innovations
» Spectral Efficiency Improved by at
Least 3 Times

Spectrum
Support
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» Government & regulators open
more spectrum resources

« Technology aggregates all
available bands



WCDMA

EV-DO

TD-SCDMA LTE-FDD
LTE-TDD

Global Unified

WiMAX Standard
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Global Scale @
WLAN Roaming Economics

Other Industries




@ 5G Research & Innovations



5G Revolution

Standardization

456 Evolution

Standardization
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Network Virtualization + Cloudformation
Architecture

256QAM

M-MIMO

NB-loT
Massive CA

Existing + New allocated spectrum Existing + New allocated spectrum
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100GHz 100GHz

5G NW Functions

Cloud-Native Architecture

Multiple Access

Waveform

Frame

Channel Coding

New spectrum + Existing refarming
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5G Radio Test Bed

2014

* Low band: > 10Gbps

Lab Test « High Band: >115Gbps

Code/MU-MIMO/Full Duplex)
* High band field trial (70Gbps)
* High band & low band hybrid networking

2015~2016 * New air interface field trial (F-OFDM /SCMA/Polar
@ Field Test

. . * Field Trial with strategic
Pre-Commercial Trials partners

2017~2018 =




5G Multi-User Field Trial

World’s First Large Scale Trial
China « Chengdu

24 TUE
. '“'m' Sub6GHz
SCMA F-OFDM
‘ = 100MHz
UL 3X connections Saving guard band
DL >1.5X throughput Asynchronous transmission
=
all <
Polar Code MU-MIMO
0.5~2dB gain compared with 24 layers

LTE Turbo Code 3.6Gbps Peak Rate




& Huawei: Set New 5G Record @ mmWave

—_————

/ Multi-User MIMO
. 70Gbps
P NLOS&LOS
NN\ Dynamic Beam
1.8GHz BW @ E-band Tracking




Ultra
broadband

uRLLC

Latency
Sensitive

Massive
Devices

CRAN

(YY Y

V2X GRAN UP

Server

(e,

CRAN

Cache CP UP

CP

CP UP

CP

CP UP

Business Enable System

Service Enabler

Enable Plane

Unified DB
SOC-
e Controller
SDN-Controller
Control Plane
CRAN-UP Transport-UP SOC-UP
OTT APP Vertical APP
User Plane
i entral Office DC
WEL @ ()
RAN Switch Local DC Region DC

Service Oriented
Network Auto Creation

Software A T rilf N _
Defined 8 ALYENN Software Defined
9 Topology

Protocol

QQ

Software Deflned
Resource Allocation

Developer

Consumer

Partner

Operator



DT & Huawei: World’s First 5G E2E Slicing Prototype

C/U decoupling Y
Ultra low latency & high throughput

Network functions programmable
scheduling Ultra low latency & high

throughput network slices

Purchasing Orchestration Deployment Monitoring



{?} Global Collaborations on 5G



Research Standard Product Deploy



Leading R&D Partner

VIA

Board Member  Key Founder Key Founder

Board Member Leading R&D Partner Leading R&D Partner
(China) (Japan) (Korea) . Operators

*System Architecture *Standardization *Verticals

*Algorithms *Shenzhen «Beijing
Shanghai  «Hangzhou

*5G Transmission *5G Radio *Fundamental Algorithms *Cheng du

*Network Architecture






5G Innovation Center

Together with UK Top
Operators

Largest- scale
5G Air Interface Field Trail in Europe

15t Sep, 15

4K Video
over 5G



Jun, 2015

"Huawei is spending considerable effort and funds for 5G and is making significant advances in R&D, particularly in air
interface and test bed developments. This award recognizes Huawei's continuous efforts for innovation and R&D excellence
and acknowledges the vendor's standardization activities."

—Dimitris Mavrakis, Principal Analyst at Ovum and one of this year’s award judges commented






