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 The time will soon come when everyone can create, deliver and
consume video data everywhere based on 5G network infra

 Mobile video service is now rapidly evolving
v"Main keyword: 4K/8K UHD, AR/VR, 3-D, N-screen

« Many SKT’s multi-media services are developed / developing based
on MPEG technologies and systems

v HEVC, AVC, MMT, etc.
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Media Service Trend

* Mobile video traffic is rapidly increasing
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All these devices increase mobile video traffic !
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Media Service Trend

* Mobile Media Market Trend
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Media Service Trend

Live (Linear) On-Demand Semi-Live Real-Live
Traditional TV DVR / Streaming Snapchat Stories Periscope + Facebook Live
1926 1999 2013 2015/ 2016
Tune-In or Watch on Tune-In Within 24 Tune-In/ Watch
Miss Out Own Terms Hours or Miss Out on Own Terms
Mass Concurrent Mass Disparate Mostly Personal Mass Audience,
Audience Audience Audience yet Personal
Real-Time Buzz Anytime Buzz Anytime Buzz Real Time + Anytime Buzz

Source: Mary Meeker, Internet Trends 2016
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SKT’s Media Services

* Fixed IPTV (Btv ), Mobile IPTV (©oksusu ), 360 VR VoD / Live, etc
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SKT’s Global Working

* Developing the next-generation TV platform for the U.S market

« Various MPEG technologies were adopted into ATSC 3.0, especially, HEVC,
DASH, and MMT.

« Highly contributed to the MPEG, MMT standard activity.
« Hybrid media delivery is the core function leads an enhanced UX of media
consumption.
* Adopted the various MPEG technologies in SKT's media services
« HEVC, and MMT (including mobile MMT) were integrated in ‘Oksusu’

SK Telecom launches live-streaming tech

SK Telecom has commercialised the industry's fastest mobile live-streamina technoloay. dramatically reducina

latency from 15 ecord toiu h'efw 68001 Topic T4 = =
o SK partners Sinclair Broadcast to develop ATSC
3.0 platform

Sk Telecom announced that the company will jointly explore the development of an ATSC 3.0 TV
platform with Sinclair Broadcast Group, the largest TV broadcaster in the S, and its subsidiary

* Leads the MPEG project with global companies for preparing the 5G
media infrastructures.
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SK’s Media Integrated Platform
and Services for 5G Network



Architecture for SK’s Media Services

» SK’s Media Service Delivery System is configured as ©Create &
Casting, ©Encoding & Value Add, @Delivery & Publish with live and
VoD types
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T-MIP: SKT - Media Integrated Platform

* Media Service Functional Architecture

Media Services

Subscriber
Mgmt.

o

Billing &
Auth.

Media Delivery
Infra Layer
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SK

T-MIP: SKT - Media Integrated Platform

* Architectural Model for Media Service Entity Attachment

/ Media Services & Applications \
(B2B services and B2C services)

i —1—  MA reference point

5 MAL

(Media API Layer)

—1—  MP reference point

MPL

(Media Processing Layer)

PO reference
point

—1— MD reference point

MDL
(Media Delivery Layer)

DO reference
point

—1— Ml reference point

MIAL
(Media Infra Abstraction Layer)

MOL
(Media Orchestrator Layer)

10 reference
point

! L MRreference point i

_______________________________________________________________________________________

Media Resources
(Fixed/mobile network + Cloud infrale.g., AWS, Azure)




SKT-MIP based Solutions

e OVP-Online Video Platform

Cterworking @ @ @ i % \

O

web admin. : Contract Purchase/Install  System Load
vy Open APl SDK Doc. Sample Service DN Media system Balancing
----------------------------------------------------------------------- - Storage
- Transcoder
p e OO - Streaming SVR
G} J J — DG % - Media Solution
Upload Conversion Contents Delivery Live Chatting }I‘ %E
Tech. “ Management - Development/Install
+ $ Flexible ontents Mgmt. System
“ﬁ))) ! M Qée Operation - Media Systegm Interwyorking
= - Contents Mgmt.
Publishing 360 VR Player Adv. Statics Broadcasting
= @ 4 4 = R [0]
Resource System Monitoring  Service Development/Install
Server Mass Storage Global 24-HR - 24 Hours Operation Media Services

K DN Monitoring ‘ ?5&’3!523;?%?35&)
SKT Provides Media Services including resource and technology as Cloud Service
All Functions are provided with Open APl / SDK
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SKT-MIP based Solutions

* T-Live Streaming

Origin
Content
Source

SK telecom

‘Waiting for up to 30s’
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SKT-MIP based Solutions

\ live streaming

T Live Streaming
+ Ultra Low Latency Guaranteed Mobile Streaming Tech.

 Latency: <3s, Sync: <0.1s, Bandwidth Saving: 10%
SPOTV | Wol2., [0 | e

MPU-SD

(Media Processing Unit) HD

MPU-|
(Media Processing Unit)

»
l {05 10 200
.

i [MMT Signaling
v, niversal Time Clod

Value Proposition

v" Latency decreases for mobile live streaming (15s—3s)

K
27 03:30 SH 04:00 N

Cloud based Personal Broadcasting Platform

* Individual Participation Possible

* Low Latency Streaming, Chatting, Ads. Insertion

Encoding, DVR, Publishing Site

I ) DRM, Schedule, HA
— NVoD, CMS... T T Segﬂ | 4
f Live y MCN -Live
‘f.] m €= Streaming ] ; @E
o . Social P e as usan,
%ﬁ Broadcasting aa Ll - = _ 'EB
Platform e -

B =
.
Value Proposition

v" Provide Personal Broadcasting Tech. supporting Low
Latency / High Visual Quality Supporting
v"_User Position Dependent Ads. Insertion

High Visual Quality / Low Latency 360 VR
Streaming System

« Live Stitching supporting 4K/60fps

» 360 VR Live Broadcasting and Provide Player

+ Adaptive View Port based on User Viewpoint

v 1 @ (¢

Real-time Stitching Adaptive

Value Proposition Live Streaming

v" 65% Data Compression with Adaptive View Port Tech.

360° Player

Unified Elastic Cache

+ Optimization for Cache Storage and Processing

e c oD Hot | g ! :
Contents . Contefits ™"
R VA
B c o S Hotl ( i
- A 2 A :
Round Contents g Conténits
Robin PR w -
s c oo o
- B e

Value Proposition

v" Cache Storage Performance Enhanced (>9 times)
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SKT-MIP based Solutions

Online Video Platform

* Provide Infra and Solution with PaaS Type for Internet
Broadcasting Services

D o =

Upload Encoding Contents Mgmt. Streaming  Statics

) W i ©

Publishing Security Player Ads. Recording

Value Proposition

v" Interworking with CDN for B2B (VoD, Live) Service
v" Provides N-screen, Ads. Insertion, Programing, CMS

UHD Multi-Screen Solution
* Provide one UHD screen with 4 separate FHD screens
« HEVC Tile Syntax Used

AAIZHHE STB
CH1 2> ————— syntax
Ci
CH2 > P
B HEVC (RE|RAT)
CH3 Ei
cHa . | Pecoder1 |
v Multicast

Transcodingdl} B3| (20Mbps/4ch)
SiEE FX

Value Proposition

v" High Visual Quality and STB Resource Saving with
HEVC Tile Syntax

H/E HDRHigh Dynamic Range Conyersion

+ SDR(Standard Dynamic Range) Contents to HDR
Contents at H/E (Head End) Side

[nroAn‘-I'—IDR ] [HDR]

Value Proposition

v" Premium HDR IPTV Services Possible for Both
VoD/Real-Time Streaming

Super Resolution (H/E Adoption)
*+ Video Up-scaling with Al DNN based Algorithm
« FHD to UHD at H/E with High Performance H/W

IPTV Headend System
Realtime UHD
I e D / HDR

HEVC Encoder (HOR)
SDR to HDR

SR Up-scaler | ==

Value Proposition

v" Premium 4K IPTV Services Possible for Both VoD/Real-
Time Streaming

Ehlr—rnm




Network Based Media Processing

« NBMP will be the dominant technology for future media service of

5G.
SKT’s 5G Architecture

Media Source

Network-Based
Media Processing

él Cloud
Core | w/ 5G infra.

Massive MIMO l
s - Unified RAN

L 1 A T’B“S"ﬂ”-—--l._l..l ......... _\ ‘

Key function : enhance the media quality using N/W resources Media Player

SI(*



SK’s AR/VR Platform and
Services for 5G Network



SKT’s AR / VR Platform

« \’real is Total AR / VR Service Platform

IR a W & T & % 7 & 5

Education Tourism Advertisement Museum Text Image 3D Animation Audio Video HTMLS

\7 real Platform

AR/VR Authoring 3D Avatar Framework Realistic Rendering

AR/VR Browser Spatial Recognition Social Communication

Visual Recognition Natural User Interaction =~ Contents/Service Server

00 » =m @&

Smart Device ~ VRHMD AR Glasses Smart Helmet

an r
=S L « 4

Windows Android Mac OS

Sﬁlemm http://developers.sktelecom.com




SKT’s AR / VR Platform

« \’real is Total AR / VR Service Platform

T real Studio T real Cloud T real Browser
Contents(TRA) AR/VR Brows
NUI Framework Upload Wser
oo 3D/ T.RA @ Framework
Repository @ — :
Authoring Framework Contents(TRA) Application Service
3D Model Download Framework
Download . e e .
: 3D Converting/Optimization ,
T real Core Engine g/0p T real Core Engine
Core ‘ Core Core Core Core Core
Component || Component Component Component Component Component
I— ‘ | WEB Portal/Open API
Plugin Plugin Plugin Plugin Plugin Plugin

’QRQ‘ AR/VR Contents ,Q,Q\p\ 3D Model p,Q\Q\ AR/VR Service

Creators Designers Provider

SK telecom



SKT’s AR / VR Platform

« \’ real VR Studio. You can create and play VR contents in there

,,l-*reoogle /0 2017 (/w Google Daﬁjream)
\

Y real
The bes|

Y- L g
ey

B <
L ‘\
A TR A8 2 real RS }.

Create as you imag

contents|

..........




SKT’s AR / VR Platform

* Developed Services Status

Collaboration

22U H

AR Mobile 7 | Google I/0 ’20.15 .
Authoring (115.1) AR Authoring ('15.1) Game & Entertainment

- - ’ 2880 +
Remote AR T real Telepresence i 4
Medical Service Remote Design - % ,Jl)
Marketing & Event T real 3D System Google 1/0 2017

Unity VR Studio(“15.1)Daydream VR Studio ('17.1) o
\ AR Baseball Game
" red I Play Adventure ('17.3)

Education Productivity

T.um Theater
(‘15.3) A

?" T real Adventure(‘15.3)

tvN Evnt
(‘16.10)

Mobiié#ST)/mphony EV Visualizer Education AR/VR AR City Demo Remote Assist
Orchestra AR (‘15.10) ('16.3) (‘16.4) (‘15.8) Prototype ('16.8)
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SKT’s AR/ VR Services

* AR Entertainment for Baseball Game

A
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SKT’s AR/ VR Services

» 360 VR Live Trial Services (4K, Real-time)

VR Producing Dynamic 4K VR Streaming

360° Camera

~ ) |
4 ‘["\ [
fia\ =
’ > —ca
Lﬁ:}\ 2 streams e
10Mbps Dynamic Tiling Viewpoint
Multi Camera 4Mbps T ¥ Adaptive MMT
r
4K 360VR
o < Wireless «
Q¥ Tracking Viewpointl Internet 1stream
\\ Info. | b combined
[~ |
\_ 360 Players y

Viewpoint adaptive mobile MMT
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SKT AR/ VR Services

« 360 VR Streaming Services (BMW Driving Center)

Functional Architecture

360 Camera Stitching TLS Streaming Player
(T5 Gopro x 6) & Encoding (/w 5G N/W) (HMD, phone)

!m’ . (((‘. .))))
5G Network TLS Streaming
Server

| . 8.5 oo

______________________ . HMD & Slide view

= __ 5 360 :Cah'\era
TlisAFramfln'gﬂ?L Encoding  stitchin ) |

I - . =

I TS ' =

SV
ad
‘

Fully Synchronized
Multi Views

_—— e -—-—
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SKT AR / VR Services

360 VR Streaming Services (Korean Pro Baseball Game)

Strong Immersiveness is obtained via 360 VR Video with Multi-Cameras

: Real-time VR Video
‘:zShootmg Creation
[Stadium]

360.Video Transmission

Adaptive Live Streaming A{H

E

===
s e e
jia jcnfng cag

AR

[SKT Media Platform]

Internet
) e

(e = 2

3 i :
- Viewers]
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SKT AR / VR Services

» 360 VR Streaming Services (CES2018)

TLS Stream(H.264, 30Mbps) >
300Mbps Fiber-Optical Cable (KOR-USA)

(latency 140ms)

CES®

3) Display 360VR TLS Player

360 VR Streaming Services (in Collaboration with Kia
Motors@CES2018)

 Real-time Streaming via 5G Submarine Fiber-Optic
Cables Between KOR-USA



Conclusion

« SKT is preparing §G revolution era with innovative service
platforms and solutions

« SKT is especially interested in technology for effective multi-media
processing and fast delivery

 SKT is also proposing these platforms and solutions to MPEG and
hoping these solutions to be popularized soon

* Flexible standardization is required for faster and effective video
processing and delivery

v"VR targeted video compression is being standardized in MPEG
v' T-MIP and T-Real can be standardized

SK
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