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Peak data download eMBB @ Z4a2E 2HX &H
speed: 20 Gbps (Broadband) : 8K, XR ' (Hyper Realistic Contents)
Device density : mMTC Sensor network
1 million / km? (Massive loT) . (Metering, agriculture, building, etc)
@ Data Driven Innovation
Data traffic latency : URLLC Remote surgery, I Al , Autlomation
<10ms (Mission- Critical loT) | Smart Factory, etc

== OMNI Connectivity
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Extreme pixel quantity and quality
Screen is very close to the eyes

High resolution audio
Up to human hearing capabilities

° Spherical view Vi
isual ; -
360 cﬂlllellls : L‘o)rkmuhvcmhu quality ® gD ?utdlo_) LS 0 S sna“al snllllll
full 360° spherical view Realistic 3D, positional, surround
audio that is accurate to the real world

Stereoscopic display

Humans see in 3D

_ Intuitive
Minimal latency Interactions Precise motion tracking ) ) )
lIIW I.alell(:v Minimized system latency Accurate on-device motion tracking ﬂl'lelllallllll TI'aGI(III!I
to remove perceptible lag ®
Natural user interfaces Position Tracking

\/D
\V

Seamlessly interact with VR using
natural movements, free from wires

2 Source : Boundless photorealistic mobile XR over 5G(LINK)
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4. in Gaming DML
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Cloud Gaming
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From To Loser Winner
Buy S/W —  In-game monetization Paid games - Free-to-play
Buy H/W - Rent access H/W firms - Cloud firms
S/W made for HW - S/W for all devices Casual mobile - Strong game titles
CLOUD GAMING

Play alone - Group play

Non-spectator - Spectator

Single-player games  — Multi-player games

n/a — e-SPORTS broadcasters
e-SPORTS

2 Source : VIDEO GAMES:CLOUD INVADERS(Citi, 2019)(LINK)
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Always 100Mbps= £ &ol= 5G &t 0lA= 4K BILI2
AECE L= S22 HOIE ABIAD
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Video Standard
SD HD Full HD Quad HD 4K

Pixels per frame (horizontal) 720 1,280 1,920 3840 4,096
x Pixels per frame (vertical) 480 720 1,080 2,160 2,304
= Pixels per frame (mil) 03 09 21 83 94
x Bits per pixel 8 8 8 12 12
= Total bits 28 74 16.6 995 1132
x Colors (red, blue, green) 3 3 3 3 3
= Bits per frame (mil) 8 22 50 299 340
x Frames per second 60 60 60 60 60 |
= Bit rate (Gbps) 05 13 30 179 204 | MP4, H.265 2= YAl 2=
x Gbps per Mbps 1,024 1,024 1,024 1,024 1,024
= Bandwidth (Mbps) 510 1,359 3,058 18,346 20,874 4K CLOUD GAMING AHIA Jts
x Compression (MPEG-2) 0.006 0.006 0.006 0.006 0.006 ‘
= Bandwidth (Mbps) 3 8 18 110 125

Bandwidth (Mbps) 510 1,359 3,058 18,346 20,874
x Compression (MPEG-4) 0.003 0.003 0.003 0.003 0.003
= Bandwidth (Mbps) 1 3 8 46 52

Bandwidth (Mbps) 510 1,359 3,058 18,346 20,874
x Compression (H.265) 0.002 0.002 0.002 0.002 0.002
= Bandwidth (Mbps) 1 2 5 28 31

2 Source : VIDEO GAMES:CLOUD INVADERS(Citi, 2019)(LINK)
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In-game
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@D

Distant Past Past Present Future

@ Buy
B Rent

Free

Cloud

Gaming

Spend
BEes
Monetization AdTech

2 Source : VIDEO GAMES:CLOUD INVADERS(Citi, 2019)(LINK)
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Time b/w user
command &
screen action

Memory
Copy

Format
Conversion

I

Video
Encoding

I

Packetization

N—

2 Source : VIDEO GAMES:CLOUD INVADERS(Citi, 2019)(LINK)
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PROFESSIONAL ESPORTS
COMPETITIONS

s O

Managed by EVENT ORGANIZERS (MEDIA RIGHTS, ADVERTISING, SPONSORSHIP)

THIRD-PARTY GAME
EVENTOPERATOR ~ PUBLISHER

TOTAL
REVENUES

$865M
+32.0%

Yoy

Some Also Interact
with Fans as Served to Fans by

! 1 ¥

STREAMERS
~ Served to

e w0

TOTAL
REVENUES

$655M

[

2017 2018 2019 2022

2% Source : e-SPORTS PLAYBOOK FOR BRANDS(Nielsen, 2019)(LINK) 2% Source : Global e-SPORTS market report(NewZoo, 2019)(LINK)
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