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A pérmanently connected World - where
commun Qn and iInformatiagels merging into ICT

5G - era of Hyper Connectmty
o 1000x capacity vs. LTE
o ...1 sec to download full HD movie (10Gb)

o Internet of Things
= B|g Data, Clouds (Network of Data Centers)\ "‘” =

n Softwara Defincd Netiohe ﬂ =




A connected World - From CT and IT to ICT

o network architectures

o standards

a) adoption of innovation

a) technologies (nano materials,..)

o products, components, processors managing incredibly higher speeds

and huge amount of data
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Innovation as the key to competitiveness e

From semiconductors to end-to-endnetworks

* Vertical R&D integration approach

» Optical components, ASICs, RFIC,..
* Modules, sub-assemblies, products, solutions

» e2e network approach, from terminals to clouds to create

value to our customers

Optoelectronic

Components yos ‘
A m e2e Networks

Strategic Investments in Europe .

: _ Products and Systems
for the optical core technologies

Modules
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Huawei's research in Europe — Active Ecosystem awe

* Strong expertise derived from a diversified and multicultural

Fundamental environment
= Technology and __ ) _
= Innovation in Europe * Healthy specific technology ecosystems with excellence built on R&D,

Innovation and Business

* High value Poles of Excellence in specific technology areas (strong
q clustering of ICT) J

4 2\

K\ stomer Oriented * Close relationships with European trend-setting operators
Joint Innovation through Joint Innovation Centers for the creation of next
generation global solutions

* A committed contributor to European industry, shaping
international standards, researching key technologies, forming
technical partnerships and influencing national and EU
regulatory bodies


http://ec.europa.eu/research/horizon2020/index_en.cfm?pg=h2020

D,

Huawel Research in Europe — Investment Milestones  rwe

EUROPEAN
RESEARCH
CENTER

Mar 2014 ‘ Establishment of France branch
Aug 2013 @ Acquisition of Calliopa
Dec 2012 @ Establishment of Finland and Ireland branches
Jan 2012 @ Establishment of UK Branch
Sept 2011 @  Establishment of Nuremberg Branch
Jun 2011 @  Total People reaches 550
Apr2010 @  Total people reaches 350
Apr2009 @  Establishment of Belgium Branch
Mar 2009 @®  Establishment of Gothenburg branch
o
Mar 2008 ®  Establishment of Bonn Centre
Dec 2007 ®  Total People in Sweden 50+



Huawel Research in Europe - Locations

r B
| Helsinki, Finland :
e Terminal OS !

..... ._._._._._._._._._._._._._.J
, e -
.L ! ' Stockholm, Sweden | m”m
NGRS VY St TR - ! |
é | G.othenburg, Lund i LH| "ﬁﬂl"l
K Wireless Technology : ‘
| « Components i
. "____________________________T ........... |
B folesne - - - - - POLANE | Brussels-Ghent/Louvain-la-neuve, Belgium 1
i » Application Software Architecture :
F @ @ -- ': I .« Components, Silicon-Photonics ,i
i IpSW|Ch, UK I 1 ’ I Lo~ - S MIOLDOVA — -
o Optoelectronics O e i Berlin, Germany i
S Neve e e O P '« Standards !
. Paris, France ! | - o e e e L
| « Algorithms, Big. Data, B B ALy Saraleve T Nuremberg, Germany :
' Industrial design .~ _ : : ! '« Renewable Energy i
i — . 1 S e e e O 1 £ ) 11317 (e
| I -
. Nice, France e HRY 4 I( Munich, Germany |
| « Image Signal Processing ! : ' = | » Antenna i
Il Aty T 4 I : - | o Future Network !
............................... S | .. K )
i . ! I | fclly _ _ _ = -« Hardware and Engineering . §
i Mllan’ Italy bnstantine®_ _ | ks Le—s oo fictta - = = = '« Media Technology :
e MICTOWaygmy, i el e — — — i « Terabits Optical Systems i
il DWEISeREllcs } o _.i Mediterras » Software Platforms__ ~ -




1)

Continuous innovation investment in Europe awe

Extensive cooperation partners in Europe University and Research Institutes

- : - : : 0 [ ration

Keeping pace with leading Industries , universities collaborations
and institutes Partners « Advanced and applied research projects

E— P — Semiconductors and materials
I UNIVERSITAT 2 4%
I I I I WURZBURG - % i .
E i : Optical components

~ REATE-NET ocucont s I | . . .
Fraunhofer Gesellschaft < —i’? Signal processing algorithms

TECHNISCHE

UNIVERSITAT ‘ Cloud network Security

DARMSTADT

¥ UNIVERSIDAD - CARLOS III - DE - MADRID

e PhD Student programs funding

e Undergraduate work experience program

Participation to standardization bodies

UNIVERSITY OF
Technische Universitit Manchen S

Participation in EU and national funded
mecC
UN]VERSITEIT Sé programs



http://www.unife.it/
http://www.polimi.it/
http://www.kth.se/
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Big data — Networks of Data Centers

N Sa i Big Data Technology Stack ;

e | Decision Support and Automation |.
* Visualization

* End-to-End management

T .
— el T .
i 2

* Discovery: Machine Learning & Data

Applications

: Analytics and Discovery

v
shFEseEmE LTI TR I T I

DEICRSI][dsl Mining !
« Statistical modeling & analysis
= L —— l '-‘”1' el ™
Data » Stream, DB, NOSQL b
: ' BN Ll e ~ Data Organization and Managemen
Engineering 8 Map-Reduce, Hadoop P—

g3t i '

i ] - 2

Infrastructure HBELYEEER virtualization
* Resource management

Infrastructure
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Internet of things Network Platform woawe

-

Sensors and Devices Networks, Computing, Data Analytics

Storage

Control Systems

- N e ~
e Location ¢ Scale + Reliability o Data Aggregation e Determinism
o ldentity + Policy e Resource orchestration e Video Analytics o Safety
e Aggregation o Difficult networks e Streaming Data e Latency
e Security e Privacy + Security o Data Federation o Virtual Machine Control
o Mobility e Service Provider M2M e Embedded analytics
e Lightweight IPv6 e ASICS + Software
L y) .8 AR )

f[orm
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Horizon 2020 — 5GPPP

5G PPP

Next Generation of Ubiquitous Ultra-High BB network infrastructure
which will support the Future Internet (FI)

— P12
ap” SLA & Metrics for QoS/QoE

5G Services and Service
Capabilities

=
E A
2 P8:
_‘f" Holistic 5G Network Architecture
S oS
= \
g = Po;
1) ‘ Enabling Technologies for. Unified Control of Converged 5G System
Lo
.
255 Pl P6: P16:
\ oSG 5G Wireless System Design Novel Multi-Domain
\ "S“\’/Vv/ \ - Archi
\ Lot r N tectur
Y| P2:
o 5G Air .
S Y |Interface VY Al
Interface

(. H2020: Advanced 5G Network Infrastructure

Innovation

Research

Strand Radio network architecture & technologies

Strand Virtualisation and SW Networks
1000 fold traffic increase, satile requirements Flexibilit . 1 firmware implementatior

bility, beyo

Huawel has committed
600 M$ in 5G research
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5G Wireless Networks it

10 Giga User Experience, 1000x Capacity

Munich - Antennas
e Active, smart

antenna units

Milan - Microwave
¢ Wireless connection

of Base Stations
80 GHz

E-Band link

i
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=
=
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5C0Gb/s Macro 100Gb/s micro

Tera-Cell

i 10Gb/s Device

Stockholm -
Wireless

o Small Cells for

e LIE-Advanced and bG

100 Billion Things




Sweden (Stockholm) — Small Cells

Massive MIMO and multi antenna nodes

Operator sharing of street sites and indoor sites

New solutions for fixed and moving hot spots

Cost efficient solutions for rural coverage

Higher frequency bands

E-Band (80GHZz)

yd (60GHz)

s

1)

HUAWEI

Small Cells

AtomCell

RTN 360

I
AtomCell



Germany (Munich) - Antenna Systems awe

e Compact Arrays
e Active Antenna Systems
e Massive MIMO Antennas

e Macro and Micro BS Antenna
Technology

o Car integrated antenna arrays for
5G mobility

e Factory 4.0




THANK YOU

www.huawei.com

Copyright©2014 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



