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5G Covers Many Industries and Stakeholder Benefits $%
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Enhance Empower
Mobile Internet Internet of Things
@ s .‘ ...................................................................... @
Consumers Verticals Operators

« Easy access to the common
infrastructure of 5G
* New services * Real-time, on-demand services

» Easy deployment and maintenance
* Network flexibility for multiple industries

* Ubiquitous & consistent experience



5G Needs Global Unified Standard
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5G Timeline el
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Diversified Challenges and Gaps to Reach 5G

Latency

10

Throughput

10Gbps

Connections

1,000K

Mobility

500km/h

Network
Architecture

Network Peak Connections High-speed Ability
Latency Throughput Per km? REEL, Required
30~30x 100x 100x 1.9X NFU/SDN

30~50ms J

100Mbps J

10K J

350Km/h J

Inflexible J
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5G Deep Innovation for the Future

Industry
Collaborations

-,

1

 Cross-industry Communication &
Collaboration
* Global Unified Standard

Technology
Innovations

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

Spectrum
Support

g

« Government & regulators open
more spectrum resources

» Technology aggregates all
available bands
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5G Needs Revolutionary Innovation

2014 2015

R12 R13

5G innovations will be
partly applied to 4G

4G 4.5G

Standardization

10

2016 2017 2018 2019 2020

R14 R15 R16 R17 and Later

SG 5G Trial Revolution

Standardization

At Least 3X Spectrum Efficiency
Improvement

4.5G Commercial Evolution
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5G Revolutionary Road b

‘%’ VEPC

EPC

5G NW Functions

Network

Architecture

Virtualization + Cloudformation

Cloud-Native Architecture

256QAM Multiple Access
(7N
é M-MIMO [WAVAN Waveform Duplex
. NB-loT ~~N~~—  ..... Frame “~—_~ ......
Air Interface
Massive CA Channel Coding

Existing + New allocated spectrum

Existing + New allocated spectrum

New spectrum + Existing refarming
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Spectrum 6GHz 100GHz 6GHz 100GHz 6GHz 100GHz
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4G

4.5G

5G



5G Full Spectrum Access e

B n scope of WRC-19, allocated to Mobile Service already
[l 'n scope of WRC-19, may require allocation to Mobile Service

] Notin scope of WRC-19

Primary Complementary
bands for coverage & mobility bands for capacity
A A
4 N A\
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i 5 6 10 20 30 40 50 60 70 80 GHz
Group 30 Group 40 Group 50 Group 70-80

24.25-27.5 455-47.0
31.8-33.4 47.0-47.2

66 - 76
81 -86
47.2 -50.2
50.4 - 52.6
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Unified New Air Interface for Diverse Applications %
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5G Radio Test Bed

» Low band: > 10Gbps
* High Band: >115Gbps

A Y 4 1 L |
R - New air interface field trial (F-OFDM /SCMA/Polar
Code/MU-MIMO/Full Duplex)

 High band field trial (70Gbps)

* High band & low band hybrid networking

2015~2016
? Field Tes

—

* Field Trial with strategic

Pre-Commercial Trials partners

2017~2018



Open Collaboration for Global Unified Standard

Industry Collaborations

Europe
Innovatlon
& Center
Board Member Key Key
Founder Founder
Asia

M SGY

Board Member Leading R&D Partner Leading R&D Partner
(China) (Japan) (GGIGE))

A

PAT-2020

Stockholm, Sweden
*System Architecture

5G Research

¢

@ Paris, France
*Standardization

Centers -Algorithms
(11) Q New Jersey, USA Q Ottawa, Canada
*5G Transmission *5G Radio

*Network Architecture

A

HUAWEI

Operator Collaborations

Leading R&D Partner

o
Velefonica
G Le ‘

20+ operators

7\
Q Munich, Germany 5G Research Centers
*\Verticals Q in China
*Shenzhen «Beijing
Q Moscow, Russia Shanghai <Hangzhou
*Fundamental *Cheng du

Algorithms



Huawei Won the World’s First 5G Award e

Jun, 2015
“Biggest Contribution to 5G Development”

"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

ITE %y
AWARDS %

*x
LTE AWARDS 201255t

2015 ‘.';'

o N WINNER

Huawei
Technologies Co Ltd.
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Mobile Broadband is the driving force of GDP g'é

HUAWEI
Mobile Industry MGDP vs. GDP CAGR 2009-2014 in 6
Contribution to Global GDP Countries: 2~7x
mGDP (trillion dollars) CAGR 2009-2014
20% 8
18.30% 0
4.6% . 17.70% i
= 169 15.4096:8 i
8U 3

3.8% ,6‘A°/° ' 14% T 12.40%

p\GR' ' 12% 4.7 : 5
G 4.3
10% 9.10% ** 77% 4
2014 2020 6%
’ 86% 45% 2.0 ) 2
s 26% 12%
2% 1
| |

0% 0]

B trlllln us Korea Germany Brazil China India

B mGDP GDP VS.

Source: Huawei mLab

HUAWEI TECHNOLOGIES CO., LTD. Page 18



Services Trigger Spectrum by 2020: 2GHz@sub 6GHz @'é

HUAWEI
MBB Home : ‘ :
Broadband Mobile § it o~ %
AL Enterprise 17 s &'b 3
< Cellular : : :
MBB loT 2020 Assumptions H|gr'1A‘Der13|ty

Penetration & ey rea

- Q@ Capacity 10)%
Site Num

@ @ (new adding site) X
: Spectrum

~20x Capacity Efficiency 5X
— (2G-3G-4G)

y Require Spectrum 3X
(~80% Growth YoY) Bandwidth

“Assume 600-700Mhz is currently used
HUAWEI TECHNOLOGIES CO., LTD. Page 19



Moving to Post 4G Era with 3 Layers Spectrum Planning

S

HUAWEI

Low Band + Wide Band + Super Band Combination

Super Data Layer

o cT Acquire new high band to incubate 4.5G/5G new tech at 1t time
innovation

Capacity Layer

Abundant middle band frequency for capacity

Coverage Layer

/MBBP
& C

Acquire new low band to enhance deep coverage

HUAWEI TECHNOLOGIES CO., LTD.

(@+40MHz block)

(@2x10 / 40MHz block)

(2x10 block)

Page 20



WRC-15 : New 709MHz for IMT, but Various Among Countries .%’.\%

Frequency Region 1 Region 2 Region 3
. . bands
Almost Global Harmonization (MHz) Europe  Africa  Arab  RCC NA LA Asia Pacific
. 470-698 by 5 C.
UHF ( 470-698 WRC-23 Resolution ( 470-694 ) 7C.
700MHz L-Band C-Band (47098 614-698 by 2 C.
694/698-790MHz 1427-1518MHz 3400-3600MHz 694/698-7901
1427-1452
1452-1492
Identification by National footnotes
1492-1518
=Ll 330&233:?600 LHIElS 200 °C
470-694/698MHz 2700MHz 4800-4990MHz o se 3400-3500 by 9 C.
3500-3600 by 11 C.
3600-3700
, 3700-3800
_Regional Multi-countries Identification for
Identification for IMT IMT (C. = Number of Countries) [EIrs - G G,

Possible national uses for IMT
without ITU-R Identification

Opposed Identification for IMT Final total 147 287 187 147 419 709 609
at WRC-15

Inot included in final total for Region 2&3
2not included in final total for all

Source: Different regional organizations, WRC-15 results as of Dec 2015

HUAWEI TECHNOLOGIES CO., LTD. Page 21



Spectrum Technology Neutral to Drive GDP

S

HUAWEI

Higher GDP with 4G Fast Penetration
GDP gain for every 25% Global 2G/3G/4G network
substitution of technology using 1.8GHz

penetration
+90% pop 3 billion
coverage connections

3~6 Quick TTM upgrade than
0.14% months new bands
/

Source: Huawei mLab

Spectrum
Efficiency

2G 3G 4G

Source: Huawei mLab

Technology neutral is important for all bands to maximize spectrum potential

HUAWEI TECHNOLOGIES CO., LTD. Page 22



Obligation

S

Building Smart City with High & Low Bands Target HOAWE!

S
_
2000
From Single to Multi 1 Band
Bands Auction 2100Mhz
Eligible
From Many to Top Bidders

Quality Player

Over Competition - Too high
price - slow 3G development

From Loose to NO
Tight Obligation

Obligation Free ‘

2010

3 Bands
800/1800/2600Mhz

4Eligible
Bidders

Raise price floor to
reduce bidder

Loose

800Mhz winner: Start from
villages <5k citizen, 90% villages
in 6 years, min. 1IMbps MBB exp

2015

4 Bands

700/900/1500/1800Mhz

Eligible
Bidders

Only top 3, not reserve
for new player

Tight

700Mhz winner: 98% nationwide
household, 100% highway & railroad
in 3 years, min. 10Mbps MBB exp

Aim for higher service requirement to boost ICT development

HUAWEI TECHNOLOGIES CO., LTD.

Page 23


http://www.bundesnetzagentur.de/cln_1411/EN/Home/home_node.html

Unlock Application

S

HUAWEI

Unlock Higher Value Application with IMT

M= Incentives Auction to Monitize Why Open
— the Value of 600MHz Spectrum

Smartphone Facilitate

+ FCC offer broadcasters the opportunity to

sell spectrum rights while retaining flexibility
to remain on the air i I

Broat_:lcast NetBook + Modem
Providers F
Reverse _ Forward s s
Auction Bid for spectrum Auction 100 60

license
Low cost SP:

40% cheaper = 15t data device

* Options for Broadcasters:
for unconnected user

1. Relinquish spectrum and go off air
2. Channel Sharing

3. Exchange for other channels k& 2.3Ghz WBA allows selling SP
o with data and voice-over-data

Lo VHF « Hi VHF « UHE ‘ W EIEVAIE! service ‘

HUAWEI TECHNOLOGIES CO., LTD. Page 24




Thank you

Copyright©2015 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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824-835 835-849 869-880 880-894
850 900 1800 | 2100 CDMASSOMHz IS 3 l R l
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Viettel 8.2 20 | 20+2.5
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VNP 8.4 20 15 GSM 1800MHz I l
VMS 8.2 20 15 1965-1980 2155-2170
1920-1935  1935-1955 1960-1965 2110-2125 2125-2145 2150-2155
8+2 5+2.5 | |
VN M UMTS 2100MHz |
negotiation negotiation
GTEL 15
48.2M CBaM 43.5M 13M 1M
SPT Viettel VMS VNP VNM GTEL
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