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Terrestrial DMB (T-DMB) Standards

NSAsUsn 8HIIZ2RFHEER
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sRE2 8ty ONEYEIIE A (2004, 10. 12)) 1

MEMEQYa

= Xt
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Xl&a It DMB MH| A A OH

MaMEuga

UREYERSITT DY £E0VL

X| &+t DMB AH[A H[E (1)

v Why another TV-like service?

r~7Excellent mobile reception (TV in my car/pocket/palm)

O X ETHLAUMNE A SO HES 4 M|
O SEE IHE A
O PDA
0O LESPC Digital Multimedia
Broadcasting
Terminal
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X| A DMB MH|A H|A (2) e LENEINED

v" Why another mobile-phone-like multimedia service?
r~free services like conventional TV

free TV services

r7high-band width data box in my pocket for free reception
> T-DMB & &3t & flof £t UI0IH MHlA ZH=
RES}ER
o B2 ZE = HAH|

S HIXLIA 4l
o MZRHZELARY high

* DMB-commerce bandwidth
- 2E (4318 GIOIE AHIA databox
oS HEH AX reception
os-SAl 88 JIL5 3
Lo AghEawa
K| A+l DMB A8 A H[A (3)

v Yes, DMB also provides FM-like services with the
following upgrades

r~CD-quality Audio Broadcasting beats analog FM

rvAudio possibly with slide show
O WH T3 ALK
oDJAH S &S ARCL AA
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X| &It DMB 2 Atat

v Q02 MHIA
= CD-quality stereo
v HICIL ABlA
~HICl 2 : VCD-quality
~ 20l 2 : max. CD-quality stereo
~Uatd HI0IEH &3 (option) : text & graphic
v Ol10I & MBIA : optionally many
v Number of channels : enough to promote market penetration

¢~# of video programs : as many as possible
Oat least 6
Oaround 10 desirable

AL L TXEEEE
X|Atxl DMB N
v A2 F=0%=0H : VHF 6MHz TV Channel
A2 Z XY CHI28 A2 Jls (RI2 CH8 =0h
o XIAIOtLZ TV CIXIE ME 25 Al FI Y &8 dls
I X HE Jls OIE2ATVHXRE d&S0E2 e
Jbs) ol &

v DMB MY =%
=3 * 2f1.5MHz FDM in the 6 MHz
O 1 ensemble =a multiplexed stream for one of the 1.5 MHzslots
v QEIDICIH E208 = (Es8=% 32 UAD)
7= 1 per ensemble (768 Kbps video): 1 * 3 * 2 = 6 programs
=2 per ensemble (384 Kbps video): 2 * 3 * 2= 2 programs
7= 3 per ensemble (256 Kbps video): 3 * 3 * 2 = 18 programs

MJI video rae= 2LI2 Y AIAE HE, RILOI0IH S2 MLAS
=HCLU &8

o content-dependent dynamic rate allocation may help.
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NPAD P —

2!
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2c
a2

w
o 1
B
Ml

doE
GHE 31

-0 B ES
HlCIR ERN Y EE
cdlolel a5 HYES

» PAD : Program Associated Data
« NPAD : Non-Program Associated Data
- OFDM :Orthogonal Frequency Divi sion Multipl ex
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Compatibility with DAB (EUREK A-147)

orie! J—
e : =) i
M M I ] :
— oeB Mis
a CCOFCM bl
i M esEp| AROIERIY |CIEED! Y RES] :
gili H I ! '3—‘EiaTl;H Bl
AdI2 | Hicle IS LAY IS =
—uEsni™ =l : ™ ]
t
| Fic
ABT= L)
e
Eureka-147 DAB Al
o — [ =) = [ =]
% Xl &0 DMB= DABS 28st S8 &2 IS

= 22 ™. snuase
- =24

EUREKA-147 &4l

FIC Data FIDC R
Services "
Fast FIBs Energy -
Multiplex . ﬂ. Information »| Dispersal R Cogv\::);:tblc:ld
Contrd data Block Scrambier
e g Assembler
Packet Energy "
. . Conwolutional Tire
Mutplex - | Dispersa —>[ ]_4
Program Her Scrambl encoder nieriaver
Associa ted
MPEG . Energy ool I
)| o |
2akHzor (Audio Byerlll| oy e it Saapfnbler encoder nereaver|
48 Hz enceder .
~ Main
l\ud'PC'V'I ad Packet mode Servie
io sign v
Data Multiplexer
. Packet | 1= Emgy .
Optional A J Optional CA ; Convdutional Tave
Generd ~¥ T Mux > Dispersal Interteaer|
Data  LoOamEer [P sempter| Looamer [F ) o mbler encoder
Services [ eeme— :
tional CA negy Convdubonal | [ Time
Streammode | g, ™| Disperssl i
Data Scrambler Srambler encoder nerleve
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Xl 4T DMB Service Structure

Ensemble ------------ » ‘DMB ENSEMBLE ONE”
e “ALPHA 1 “BETA “ALPHA 2 o o
Services * | raDIO" RADIO® RADIO" °
LI | [
. 7
] |
Service . ALPHA- | |ALPHA- Mgy
components » | Audio T™C S| DMB-1 Audio DMB-2
T T
MCI S ' -
v ¥ —— I
; FIDG Sub CH | Sub CH | Sub CH | Sub CH Sub CH
a b ¢ d © o0 63
Fast [nformation Channel

Main Service Channe!

T-DMB & A = e SETTITLE

VKEVERSITY D) KPOUL

SSTEYANULEND20 MAH|9| J|&D|E

20 DX SO s 040 8 BE

2 OX= s TR s4b 38 38
Zon OX8 0 2ers dolg s+ E8 5

ZEI U ER02YSE MOTS 0S4 S50 FB BE(Q

ZHI OXNERAULLS HESUAOIE &M B EE(DY

ZEICXNE S XMLIIB M E ZT NN
S48 HE BE(Y
ZUINOXEURBS 84D

2SSO B RT2TIHoHU
S48 38 BE(DY

ZENUNEHIYS SUY HHlL &2

o BB T E(RY

44

£19



- MENNUO3
S VHIPEREIITY TF IO

nBE YRBUR - -
SNEE SHBE SHEE
g o2 A TATDAE TACHH B TASHH B
zot Eureka-147 Eweko-l47 | o [’;?EFOG{}: bis Eureka- 147
moipt | MHIADISH ABI A &9 Ll DT HuAYiES
I a9
oH EE 83 GH BZ 23X =0 Hg A%
TA BE (ZO(B'—,E ]O%) (2004@ 8= 10%‘) {2@3‘::.{ ]I%)
! CHY BEE &3
EBY ) poosaem) | TTASKO- | TIAsKO. | FHOS
07.0024 07.0026 (20044 &
15
I LLLEE

LHICERBITY OF K700

HETL (2004

XtAICHCI X & 8t

OF

DMB =3} I empEm (| VAV )l o1y =

Ad-hoc Group 2005 S 22 A
* RUE DISRAORI), el A 2 DS S D2

.

Ad-hoc Group T 2004 2 A3 OE
% TPEG Jlgt Ofi &

o ‘A\'Ad\"-'vroup 20044 &t

25 oA
©DABCAS BE HIZD 9IS 2R

120




; agnmasa
1] dleH
= o H

kH
M
fob
N
M

T
0%k

0

MAESHEZR 7|2 202, 58 Y255 2
¢7EUREKA-147 (ETSI EN 300401)2 72| &<
osad 3= FU}
O MPEG-4 HE|O|C|0] MH|AE 9 8HHIO|E Bt T = F7¢
OXE B 1THALE
v IO S8 HE BF 5|02 #5351, QUL #F 8 7ot
ool Ed(Optional), AV CtE 5, FIF M E RS 3
~7tsstetoiAld =8
oHICI2 & Lna|5 vl HI7F A
O A F 2| ol HItAA
v HoleH & e HEE
oFE DABEZT £+ 34 XA Y 74 S T oM
Eesictn Q1Y s = o8 Mu|A AHE HAMLE E&ES
(all optional)
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S& 48| Jl=0|=

o MH1E S/ H3E S0 I 2(F%)
ZHICXNECHN Y S
QU MHIA, HICI2 MHIA, BIOIE MHIA S

o A2 /H9xX =HIICOXNE UL ¢EE FH &0 (k)
HEMS 9 Y
QUL MEIA S 2 SA
HIOIR MBlA AS o &al
CIOTE! MHIA Al o &4
Ct=at &= / Mgt=4l JIs /
B2 (=) / 4SS AT
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XI AT DMB 248 M5t B
(TTAS.KO-07.0024)

a HEsx

O H2E AAY @A

0 K3X DMB 34410 Hg EX

ANAE IR /&8s HAUS

LS8 24 B2 (HICIR MHIAS S8t GIOIE B+ = JH)
QUL 253/ HOIH JIs

Higt=41 7 O X 244

A 2535/ Aol

ZsogEIY

CINECCI2ES MEs 0SS
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VRICERIITT OF BIDUL

HICIQ MHIA Q- ALE

E HICOQ &4
¢ A8 INELR 2 352x288@30fps EEHS
HICI2 MHIAE HEE 4= A0 OF StCt
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X AHIF DMB HICIQ &2 Al B8t T
(TTAS.KO-07.0024)

Qegxs 258
Q HICI2: H.264 | MPEG-4 Part 10 AVC (Advanced Video
Coding ) Baseline Profile @ Level 1.3

O 202 : MPEG-4 Part 3 AAC-BSAC (Bit Sliced Arithmetic
Coding)

Q2 IHHI0IE : MPEG -4 BIFS Core2D Profile
a 0= 3 M4onM2

Q MPEG-4 SL

QO MPEG-2 TS (PES)
a g 258

0 Reed-Solomon Coding (204,188)

Q Convolutional Interleaving

O BER4Ys:108 0|5t
Q &% 2% : EUREKA-147 Stream Mode

[HH

21

T-DMB Video Components

oAk MPEG | WPEG4BIFS.
BsAC 1 hnteradive
Aydio - Contents

MPEG4SL  MPEG4SL MPEG4SL |
Emapsiaion  Encapgylation:  Encapsuigtion’

v

EU-147 Stream Mode

22
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Video service -High level architecture

Display and
U ser iIntermction

Interactive Audovisual
Scene

. eNEaun
XA DMB HIOIE S44 8 ZF(2)
@ Mullimedia Object Transfer (MOT) Protocol

a IP Tunneling
o  Transparent Data Channel (TDC)

(Olci= 822 85 24 2 8)

0 Interactive Service (Network-Independent/dependent
protocols) : CDMA, IMT-2000 included

0  Broadcast Web Site (BWS) : NEW baseline Profile

a2  JPEG Slide Show
a  Elechronic Program Guide (EPG) using XML
a2 Voice EPG

24
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e NENEANR
Layered Concept of T-DMB

—e Broadcast Web Site
——elInteractive Service
-+ JPEG Slide Show — TPEG

P DC MPEG4 |MPEG4
Tunneiing AN Data

2 |Mutti

MOT
oc nfcn.

,_
(@R w ]

MPEG4 LIVE'IV
Block-Code

NPAD

% ﬁugaﬂxg :! 3&)&

K&t DMB H|ILI2 HHIA HE&E
(&H U=

26
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HICIQ CHESH e 22 e SQPTYLLLE

oD 10D Data
Ge o PSI Section
nerat ® 14496
g Section
2a >
85
o
omBEs | OD/BIFS =
comies |swam | § SLPaket
Generator g7
i3
>
. [¢]
video | bl PES =z meEG-2 | B 30 Vid
AVC es | 8 g | Pkt | E | 5 |50 §30 Sevice
Video P EQ - run’ %(/) P ?g% > 35,_:_,% Stream
Encoder 5’ Video % 3% $9
2 SLPake 2 2 S8
Audio v Audio el PES
BSAC ES 3 SLPaxket 3 Paclet
Audio g2 b an >
Encoder N
fTTTTTTR AUX data PES
Vo aux Juxoda) @ SLPaxke | & | Packet
1 A [ — ' x - 3 m
. Cata & 24
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MdonM2 T

PID
PAT
PMT
initial Object Descptor Po

& Pescriplor

ES_Desciipbr
ES_Descipbr

r&ene Descriptor

T8

MEMEQYa

VRIVERSITY OF $180L

PID

A)
AY
ect DW \\ \
\
o

Ohject Desciptor

Ohiect Deseriptor

[ ES_Descriptor 1
PID

[ ES_Descriptor J

< I S
{V&deo Stream - - meRTTTTT

hl AudioStream

29
% umvuﬁxﬁgfoa
DMB Packet Structure
[[SLHdr [ Audio ES | [ SL Hdr | Mdeo ES ]
[AudioPs | [VdeoPBs | N
[HERT 15 Paytoad | [noR] TSPayioad |
L@;j TS Payload IRS 16byte [ +8R | 75 Payload ]Rs letme]

[nm 1 Byte tnterteaved Data

[Fee]

Byte Interteaved Data l

Sub-Channel ” Sub-Chan net

]

4 A

0 Address 1 Address

deress

CU 64 bits)[CU (64 bits)

CU (64 bits)[CU (64 bits JCU (B4 bits) [CU B4 By U (64 bits) [CU B4 bits)|

3

1CIF=24ms

QF(55296 bisy || CIR55296bits) | S [ aFGs29bits) |
( MsC ]
DMB = 2.4Mbps = FIC(96kbps) + MSC(2.304Mbps)
FIC = 32kbps(1/3 Code rate)
30
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MPEG-2 Transport Stream

Elementary Stream (ES): 1DR Pichire Non IDR Pictue
Access Unit
T vadable 7 i variable
Packetized ES: PES PES
PES Packet Header IDR Picdure Data Header Non IDR MctureData
¢ e T - >
N, variable ... variable
. .. e Adaptation field
N - .. Stuffing byte
Transport Stream: PES pES pES
TS Packet , Packet data Packet data Packet data
< < > —————>
188 bytes Fixed 188 bytes Fixed 188 bytes Fixed

31

2. MAeMEY YR

BHECERSLYY OF Se0BL

128




Chronology of Video Coding Standards

1998 2000

1990 1992 1994 1996
i 3 B H

I f

H.261

33

e LTLLLEE
Layers in the MPEG-4 AVC

v NAL (Network Abstraction Layer)
r~gives VCL network independent interface
v VCL (Video Coding Layer)

H.320, .
Hiam @

7

Mpeg-2
systems

Mobile
Communication

Broadcast

Content
Serve

Internet RTP ISO media
payload file format

Streaming encapsulation
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H.264/AVC E2 (CBR B &)

ot
p GIOIE] oeerenn N
LR
BE =
16x16 T
a3z 2=
oRE XA
olER/aE—T o
: , =3
¥ > Golg
B
o=
35
MEAHYYQ
UKEOERSITT B8 XIOUL
[ Extended Profile
Main Profile
. B slice types o
. Weighted prediction ) g;t; par_tt|t|ho'n|ng|'
+ Support for Interlace Video | /51 switching slice
- CABAC
I and P slice types (not B)
Deblocking filter
No Interlace support
1/4-sample motion compensation | Flex ible macroblock ordering
Tree-structured motion L Arbitrary slice ordering
segmentation down to 4x4 block Redundant slices
size
VLC-basedentropy coding
36
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UNIVEESITY OF $EOUL

Levels
Max Decoded Max
Max Samde Frame picture buffer Video Max Min Max number of
Processing Rate Size memory Bit Rate [o::] Compress MVs per wo
MaxM 8PS MaxFs MaxKByte (1000 Size Vertical MV Range natio conseqitive
Lewel # {MB/s) MBs) (1024 byes) bits /seq) (1000 bits) (full samples) MinCR MBs
1 1485 99 148.5 64 175 [-64.+63.75] 2 -
1 3000 96 337.5 192 500 [-128,+127.75) 2 -

1.2 6000 396 891.0 384 1 000 [-1284+12775] 2 -

291 90 | Lzsaiaas

11 880 891.0 2 000 2000 [-128,+127.75]
3 40 500 1 620 3037.5 10000 10 000 [-256,+255.7 5] 2 32
4 245760 8192 12 288.0 20000 25000 [-512,4+511.75) 4 16
4.1 245760 8192 12 288.0 50000 62 500 [-512,+511.75) 2 16
S 552 960 21 696 40 680.0 135 000 135000 [-5124511.75) 2 6
2 16

5.1 983 040 36864 69 1200 240 000 240000 {-512,+#511.75}

37
S MaAEneR

i BRIYECIITY OF SeOVL

X4 T DMB 2012 72
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History of MPEG Audio

Q) 1991 : MPEG-1 Standard (ISO/IEC 11172-3)
= CD quality : stereo
= Application : VCD
= Layer Il : DAB (MUSICAM)
= Layer lll : mp3, Divx
Q 1993 : MPEG-2 Standard (ISO/IEC 13818-3)
» Multichannel(5.1 channel) Audio
» Backward Compatibility
= Application : DVD

39

. JthEdna
History of MPEG Audio-Ji|=

0 1995 : MPEG-2 part 7 (ISO/IEC 13818-7)
= Multichannel Audio
= Non-Backward Compatiblity
= High Coding Efficiency
= Application : BS Digital Broadcasting
Q 1999 : MPEG-4 Audio (ISO/IEC 14496-3/Amd/Ext)
* Multi-functional Audio
= Multimedia Coding
= Application : DMB, XM-Radio, etc.

40
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History of AAC

0 1991 : MPEG-1 Audio (ISO/IEC 11172-3)
= mp3 : ASPEC + MUSICAM <- hybrid coding
Q 1993 : MPEG-2 Audio (ISO/IEC 13818-3)

» Multichannel mp3

O 1995 : MPEG-2 part 7 (ISO/IEC 13818-7)
= NBC > MPEG-2 AAC : 1995. 12

1 1999 : MPEG-4 Audio (ISO/IEC 14496-3)
= MPEG-4 AAC

41

e CloNE3NR
MPEG-4 Audio ER-BSAC
Digital Audio Signal (PCM) Encoded Audio Bitstream
Noiseless | j

Encoding

Arithmetic Coding
Huffman Coding I

—» Transform f—

Psychoacoustic |
model

42
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BSAC JI 2718 - Bit Slicing
v SN8E FI4 GIOIES HIESAZ 22

- 2XtstE F=0H4 GIOIE
xqp {00 13— AACHZ B9
xiv) fo0io0 47 (Huffman Coding)
xi+z] {10000 |16}
X[i+3] $0:0:00:0 0.0 (Arithmetic Coding)
BSAC X2l &)

1100 . . .(2™ Significant Bits) |
000 . . . (1%Significant Bits) :
10 . . . (MostSignificant Bits) :

11 *
V:100 0 . . .(LeastSignificantBits)
{0000 . . . (3Significant Bits) :
1
00

43

. gnEOuR
BSAC Bitstream /1 &

Top layer

Intermediate layers
> e

header| S % o % vee | o %

v HE= BSAC bitstream JH &85

\ 4

44
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e ABNBANE

XI AT} DMB CH 31 &
HIOIE 2a 72
(BIFS)

45

BIFS Components

VRML Nodes

e MPEG-4 Streams
New MPEG-4 Nodes

46
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X4t DMB Ol A2l BIFS =

v 28 Jlz #3A
7= ISO/IEC 14496-1 Core2D @Level 1

v J1HE GIole 73
7~ ISO/IEC 14496-1 Core2D @Level 1

47

Core2D Scene Description Profile

basic 2D composition

2D texturing

local interaction

local animation

BIF S updates

quantization

access to web links and sub-scenes

back channel (ServerCommand)

VoD features (MediaControl, MediaSensor)

AN N N N N N U

48
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Core2D Graphics Profile

Appearance
Background2D
Bitmap

Circle

Color
Coordinate2D
FontStyle
IndexedFaceSet2D
Material2D
PixelTexture
Rectangle
Shape

Text

AN N NN Y U N U U NN

49

Examples with Core2D profile

v Overlaid graphic (Circle, Rectangle, Text)
v" Clickable object (TouchSensor, Anchor,...)
v Interaction between graphic objects (ROUITE, Conditional,...)

_s.arsdisconnecied L e riscon

50
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Examples with Core2D profile
v Web link

5t

MEMEG S

LRICERSITY OF S20uL

Examples with Core2D profile
VAT SEAHIA
rr AT
o 0tfA

et
HL
°o =23

HEo) ol O X2 EEE MBot= 2
S o=
[y uy <

FLEAQele T2 4

o

o FATHAIR
o Al &EXS
thes o

O M XHatH el
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Examples with CoreZD profile

FREER % e av
BH

ebiy
T T TN
q bajan b
19255
eEE
£ aux
¥OLuNE b H - % J;.(
: 1. sdisconnected =3 by T e *,
(a) AT 88X TA| (b) AT HE &Y
s3
. ENHnAR
Dﬁ% O 3t AHa
= for ol s T l..j.. C'Dl.
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X| &tz DMB AH| A 2] 2|2

v Probably Korea might be
r~the first country that provides commercial T-DMB

services

v T-DMB standard is
rthe first domestic broadcasting standard of our own
design!! (parts are all international standards.)

7= No international standard exists for DMB.

Aoz ME

o

vV ARE AMAE, ALl A Tt g & 40 2
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- . ENEAND
X| AFD} DMB EZ 5} ; L2 BpA—

v DMB && &5

AN BIOL S0 2 =8 S5 =8
ODMBA 2 &H ot

v ZHEZS S S
= ITU-R SG6 WP 6M : Interactive and multimedia

broadcasting
7~ ETSI: WorldDAB (www.worlddab.org) 2 X

A, nSEL, M4, ...

uin

=3t : 0|

\
o
I
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