2015.8.8

Lee, Sangjoo
Mobile/DTV Research Team
KBS Technical Research Institute



KBS (Korean Broadcasting System)

Number One Terrestrial Broadcaster in Korea

| 1 Int'l TV Channel
1 Int'l Radio Channel

e leading HD/UHDTV technology

\-Ieading public mobile TV technology /
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e Factors to the success of DMB






We launched the T-DMB service on Dec 1, 2005




Traditional T-DMB System

e Available Services
— Video Service : 320 x 240 (QVGA)

« Specifications
— Video Codec : H.264 MPEG-4 AVC(Part 10)

— Audio Codec : BSAC (MPEG-4 AAC Available)
— Multiplex : MPEG-4 over MPEG-2 TS

— Transmission : Eureka-147 DAB System

— Bandwidth : 1.536MHz



T-DMB Channels and Services
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Quality issue

We needed to improve video quality to conform large displays
(smart phones)

Proposal 1

To upgrade legacy encoders to HEVC encoders

- legacy receivers can't understand HEVC streams!

Proposal 2 W

uses layered coding to preserve the legacy system
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Basic idea
| Layered coding

(N)

Enhancement layer stream
S=H-N 4

(R)

High Quality Service =



Basic idea
| Layered coding

 Base layer = traditional DMB

Scalable Encoder T-DMB Mux
— > —»é High quality
Base layer \ Smart DMB
Enhancement DMB
layer network

Quality factors

- resolution
- bit rate
Broadband
network —>
HQ Server

*  Quality options of the 1st generation encoder(2013~)
- resolution: 640 x 480 (fixed)
- effective bit rates: 400 ~ 600 kbps 12



Comparison
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2nd Generation (2G)

| HEVC is ready

Scalable Encoder T-DMB MUX
—_— -
Base layer
Enhancement 432kbps
layer
H.264 - HEVC

HQ Server

e Quality options of 2G encoders
1. 640X480: (typical) 250kbps

2. 960x540: (ty lcal) 600kb Q% V.
ps

3. 1280X720: (typlcal) 700

High quality
Smart DMB
DMB
network
Broadband

network —

Quality options of 1G encoders
1. 640X480: (typical) 430kbps
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What's the next?

There is an expectation that UHDTV system will provide a mobile TV mode

Mobile
Broadband Broadband
Uplink 1 Downlink |

8MHz 5MHz 2MHz 3MHz
(July, 2015)
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* 40 MHz frequency bandwidth for mobile broadband network,

* 30 MHz frequency bandwidth for UHD broadcasting network,
» 20 MHz frequency bandwidth for the national disaster safety communications network, and

» 18 MHz frequency bandwidth for guard bands.
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What's the next?

Scalable UHDTV MUX
Encoder ... jayer HD
— > —_— —_—
> —_—
Enhancement
layer
UHDTV
broadcasting

network

HD mobile TV

UHDTV
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What is “Smart DMB"?

« Smart DMB is based on high quality hybrid DMB
e A "Smart” standard of mobile TV in Korea

service button

e Conventional service is free

« High quality service is in service now!
- provides 4 times better video quality than the conventional service
- uses broadband networks
- but, saves 60% of data volume compared with broadband streaming services



Statistics

| Download of the application

App stores : Google play, T store, U+ store, LG smart world,

NAVER app store etc.
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Downloads of DMB Application

Number of downloads in 2015

JAN 9,305,845
/ FEB 9,698,374

10 million downloads Reached 10 million dow
MAR 10,009,339
APR 10,331,557
/ MAY 10,639,818
JUN 10,889,698

15919 2% 3¢ 4g 5% 6




Statistics

| Receivers

» Target device: smart phones

« # of smart phones available in Korea:
For traditional DMB : 162 models (95%)

Manufacturer

models

For HQ Smart DMB : 66 models

Samsung

Galaxy S2

Manufacturer

models

Galaxy S2 LTE

Galaxy S2 HD

Galaxy Note

Galaxy R Style

Galaxy S3

Galaxy Note2

Galaxy Grand

Galaxy Pop

Galaxy S4

Galaxy S4 LTE-A

Galaxy Mega

Galaxy Grand(new)

Galaxy Note3

Galaxy Win

Galaxy S5

Galaxy Grand2

Galaxy S5 Wideband LTE-A

Galaxy Note4

LG

Optimus LTE TAG

Manufacturer

models

Optimus LTE 2

Optimus G

Optimus View2

Optimus G Pro

Optimus LTE 3

Optimus G2

View3

G Flex

G pro2

G3

G3 Beat

G3 cat.b

GX2

G3 A

G3 Screen

AKA

G4

Galaxy Note Edge

Galaxy Grand Max

Galaxy A5

Galaxy A7

Galaxy Note4 LTE-A

Galaxy S6

Galaxy S6 Edge

LG

Optimus 3D

Optimus Black

Optimus EX

Optimus LTE

Optimus 3D CUBE

Optimus View

Pantech

Vega Racer

Veqga LTE

Vega LTE M

Vega Racer 2

Vega S5

Samsung

Galaxy S3

Galaxy Note2

Galaxy Pop

Galaxy S4

Galaxy S4 LTE-A

Galaxy Mega

Galaxy Note3

Galaxy Win

Galaxy S5

Galaxy Grand2

Galaxy S5 Wideband LTE-A

Galaxy Note4

Galaxy Note Edge

Galaxy Grand Max

Galaxy A5

Galaxy A7

Galaxy Note4 LTE-A

Galaxy S6

Galaxy S6 Edge

Vega S5 Special

Vega R3

Vega Number6

Vega Iron

Vega LTE-A

Vega Secret Note

Pantech

Vega LTE-A

Vega Secret Note

Vega Secret Up

Vega Iron2

Vega Popup Note

Vega Secret Up

Vega Iron2

Vega Popup Note

LG

G4

Has a plan to upgrade various
models




Media Services
| High quality video

* Free TV

- no payment for the content

Broadband streaming service

Smart DMB HQ

400~550Mbytes

120~150Mbytes

* High quality DMB channels

[Conventional service]

[High quality service]

< KBS HEART
< KBS STAR
% My MBC
SBS u TV

7
0‘0 *,

X3

DR
183
a3

=z

Ul

% GS Shop

% Lotte home shopping
% Home&shopping

% MBC Sports+
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Media Services

| Community

brief descriptions

[Chatting Room] [Capture gallery]
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Media Services
| Video clips

(launching in the 4th quarter, 2015)
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Business Models

| Advertisement

[Full-page AD] [Banner AD] [Zapping time AD]
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Business Models
| Home shopping

numipoers
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Business Models
| Video shopping

home shopping is based on channel
Video shopping is based on VOD

Order by calling a representative
- for old people

 Order by internet payment
- for young people
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Business Models
] SHOPPL

Providing the information of products featured in a program
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Business Models
| Gifting

» 800 mobile coupons for 7-eleven
products, coffee, bakery, cosmetics,
musics, etc.
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“Content is everything”
| Case study: T-DMB v. S-DMB

Terrestrial-DMB _ Satellite-DMB
December 1, 2005  Date of birth - May 1, 2005

- Date of death August 31, 2012

November 25, 2013 _ -

Terrestrial broadcasters . A big telecom
: : Main Founders
(major content providers)

Free _ Not free
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And the most important factor is/was...
| Receiver issue

How many people have DMB receivers?

> # of receivers > 100 million (cumulatively)

Almost everyone has free access to DMB in Korea
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Any Questions?

Thank you very much!
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