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SAMSUNG

01_ LTE Market Status




} Global LTE Expansion SAMSUNG

@ Number of LTE Subscribers
1,27 Swition

64 5million
fm=mm-mmmmmmmmmoemmmoes S, 153%
i Emerging Markets * 55% growth
i (India, China, etc.) ,,'I (358M)
o ™ 29%
' Advanced Markets . 45% 29% (370“;)
i (USA, Japan, Korea) ,," (287M) growth

Mar 2015 Mar 2016

(Source : WCIS, Mar 2016)



} Global LTE Frequency bands

398 Commercial networks

SAMSUNG

1.8GH:

(Number of Networks)
700MHz
Others AWS 58
450MH:z
1.9 2.1 H
-JGHz 700MHz  900MH: -1GHz
850MH:z
17 9 12 15 17
B31, B5, APT700 B8 Bl B4 B12,B13 B20 B7 B3
B2,B25 B18,B19 (B28) B14, B17

(Source : GSA, October 2015)



) LTE Device Ecosystem p—

5,104 types

2,185
new LTE devices

Tablets
445
(9%)

:~® Notebooks
. 63

- +* Femtocell
22

e Others

11

CPE, MiFi

856

(17%)

2,218 types

Tablets
;o Notebooks

CPE, MiFi w7

::® Femtocell

559 13 Smart phones

(25%) S. Others
3

3,237

(63%

Smart phones

1,045

(47%)

(Source : GSA, April 2016)



} 2015 Global Smartphone Sales SAMSUNG

es === RN

LTE |

l |

57% 40%

849M unit 583M unit

(Source : Strategy Analytics, Jul 2015)



) 2015 Global Mobile Data Traffic

58% 38%

25,094 Petab
37,906 Petabytes etabytes

(Source : ABI Research, Q2 2015)



} Global LTE Penetration SAMSUNG

Korea

: 4,
gamsungd Focused marke
Japan

90 USA

: * e

g M2 13" "

(Source : WCIS, Mar 2016)



} LTE Data Traffic Growth SAMSUNG

K Monthly LTE data traffic per user

(Source : Macquarie, Samsung internal, operator, GSMA)

9. (Source : Macquarie, Samsung internal, operator, Dec 2015)



) LTE Speed Enhancement samsuns

?5 band CA

: 20+20+20+10+10
' (256QAM)

®4 band CA 5
i 20+20+20+10
' (256QAM)

LTE+WiFi
Gbps
®3 band CA Giga LTE
i 20+10+10
®2 band CA :
i 20+10
®2bandCA
;10+10
LTE °
launch

Jul 2011 Jul 2013 Jul 2014 Jan 2015 Jun 2015 End 2016 2017
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} VoLTE Usage Status SAMSUNG

& VOLTE active user

] ".-,1 . %)Cv"
£ \
Korea AT&T NTT Docomo 3UK
4 3 %o 3 1 %0 29 %0 3 3 %
(18/42 Million) (27/87 Million) (10/34 Mmillion) (10/34 Million)
(Dec 2015) (Dec 2015) (Sep 2015) (Dec 2015)

& VOLTE only phone status

Korea USA Japan
94 Types Verizon will offer KDDI 18 Types
(Since July 2013) LTE-only phones in 2016 (Since Dec 2014)

(Source : Samsung internal, PR)
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) VOLTE Enhancement samsuno

& VOLTE active user

* Korea: 43% (18/42 million), USA: 31% (AT&T, 27/87 Million) , Japan 29% (pocomo, 10/34 Million)

® World’s 15t VOLTE Interworking

* Korea, November 2015 (Interwork among all three operators)

& World’s 15t VOLTE International Roaming
* Korea & Japan, April 2015

& World’s Largest VoLTE Only Network

* India, Q2 2016 (Nationwide LTE only network - No circuit voice fallback)

& VOoMA (VoLTE Monitoring and Analysis) Tool Management

* Analyze end user’s VOLTE experience including over the air
* Muting, Loss, Jitter Analysis, Identify the location of problems (Downlink Air Interface, Uplink Air interface from B/H)

-12 -



} All Services over LTE Platform SAMSUNG

Public
Safety Broadcast
o E; B L é
Packet Circu"it .ETRA Terrestrial/Cable

Public

Safety
(PS-LTE)
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LTE Expansion inkorea SAMSUNG

LTE Subscriber 41.9wm
L]
4.168 4.6GB/Month
LTE 1 user
3.6G8 data traffic
3.3GE
Nationwide LTE 2.1GB 2.2¢8

1.8GB
Us 31 ARPU us36

X% JUN 12
JUL11 JAN12 AUG12 JUN13 JAN14 DEC14 JUN15SEP15 OCT15NO)I15MAR16

Launching (10+10M) 20+10+10M ; VOLTE LTE-M
WB-2BCA
(20+10M)

JUN 14
¢

LTE-R

Samsung World’s 1st
(Source : Operator IR, Korean Government May 2016)
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) VOLTE is a Basic Voice Call inkorea & sapan smsuns

VOLTE Roaming

(2015)

Y g

Korea Japan

docomo
Moo

Unlimited LTE Data & VoLTE $20/Day

Unlimited VoLTE $10/Day
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VOLTE Interworking

(Nov 2015)

18M Active User

(43% of LTE Users, Dec 2015)

D\'\

olteh kt @LGu*

(Source : Samsung Internal)



} VOLTE Service inkorea@r) SAMSUNG

e Switch to Video Call

End video call and switch to voice call

l\ SAMSUNG | o
A - OW s )\

J h SAMSUNG s SAMSUNG

onn o ST B @0 @ O o1 8412 ST B @ 0@ O o1%M 2% 412
01( 55.0 H >

010-3155-00 Connecting... 01:07 = 01:07 Gea|

Click to switch
to video call

D Hesssee

: D oao
Speake Bluetoot Keypa Recor
h d d
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} VOLTE Service inkorea22)

* Multimedia sharing during video call

B0
John Video Call O

00:08

THS N D88 ANBLICH B
THELQ} g SIS E MER B8 AY > 1 -

T-phone Multimedia Sharing buttons

»a-u

Photo Location Website Document
0| 4

ox X| 248K 2

H\ L%? 01I tﬂ}iﬂilﬂ

I

Photo sharing Location sharing

SAMSUNG

SAMSUNG

a\

IS 4HN 387 WES.. 3R

Possible to edit and
draw in the shared photo

SAMSUNG

Website sharing

SAMSUNG
aLdeew

Google

il 98% M0 2% 11:45
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) Mobile IPTV i korea —

* Continue watching VoD outside home (Since Jul 2013)

“Would you

J .\\ ' ;
/ like to continue

watching?”

Home IPTV Mobile IPTV
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) eMBMS (LTE Broadcasting) inkorea ~ swsuns

R 4
N
S
- N

)

- Pope Visit (Aug ‘14) - Seoul #2 ~ #9 line - 6 Stadiums

- Asian Games (Oct ‘14) - Busan #1 ~ #4 line Suwon, Seoul (Jamsil /Mokdong),
Incheon, Daegu, Masan

Big Events Stadium

ket N

o 5 B Vg R
sports  Sports
1 Channel News -~ (MwB) News . (KT Baseball) | News
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) MPTCP (Multi-Path TCP) i korea samsuno

@ Commercial Service in Korea (Operator B, Jun 2015")

LTE WiFi
300Mbps 867Mbps
3CA LTE-A Giga WiFi

MPTCP G/W
T_m_f

Giga LTE
==jp Galaxy S7, S7 Edge, S6,
{;S S6 Edge, S6+, Note 5

1.17Gbps
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) Private-LTE Service inkorea —

Public Phone Enterprise Phone Public LTE Enterprise LTE

Public Enterprise
| LTE Intranet
4 Private
LTE LTE G/W
PBX = “(
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} LTE based 10T inkorea SAMSUNG

- LTE-M _NB-loT.
s TN

* Rel.8/12/13 * Rel.13
e +15dB than LTE (<15km) e +21dB than LTE (<22km)
e 1Mbps e 200kbps

Tracing Public bicycle Controlling streetlight Metering service Smart Farm
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PS-LTE inkorea SAMSUNG

0000

((ﬂ)) Firestation  Police Maritime  Medical (((Ag))

police center

LTE-R * oeii  PS-LTE v = LTE-M

(2017) at emergency at emergency (2020)
ﬂ (2016) e 111 B
[LTE for Railway Wireless Communication] [LTE for Maritime Wireless Communications]
* Train/rail remote control * Electronic navigation chart streaming
* CCTV surveillance, PTT ‘E @ (80,000 ships, 100km from the coastline)
Army Local Gas Electricity

government
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} NFV/SDN Commercial Service inkorea simsune

[
[c] W

A
VOLTE Data & PTT
Multimedia  (Public Safety)

21

ad

* NFV
T « SDN
* * Virtualization .

$iiisn | ReRRny $iiisn | ReRRny

IMS EPC PTT
Server

Physical equipment for each service Virtualized service on one server

* vIMS for VoLTE (Sep 2015) Commercialization
* VEPC for loT (Aug 2015) Commercialization
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} SG comes based on 4G SAMSUNG

* Ultra Low Latency
* Massive Connections
* Extreme Speed data

Extreme data speed & Immersive experience
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SAMSUNG

Thank you
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