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ISDB-T Is

* |SDB-T system was developed by the Association of
Radio Industries and Businesses (ARIB) in Japan.

« |SDB (Integrated Digital Services Digital Broadcasting)
IS a new type of digital broadcasting intended to

provide audio, video, and multimedia services. T is
Terrestrial.

« |SDB-T Is one of ISDB family.

 |SDB-T uses a modulation method referred to as Band
Segmented Transmission (BST) OFDM with Time
Interleave.
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2.1 relations technical features/Merit
Technical Features ——— >
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Multi-path & fading
Time .
Interleaving) - . |One-seg service
: Commonality of
[Commonallty} = Digital TV/Audio receiver
s ) ~ -
MPEG-2 J HDTV/Multi-channel SDTV
___System
- g —— -
Interactivity} Data-casting &
J L Interactive service 4

DiBEG
Digital Broadcasting Experts Group



(Details of Merit)

SEN

Robustness against
Multi-path & fading

One-seg service

Commonality of
Digital TV/Audio receiver

HDTV/Multi-channel SDTV

Data-casting &
Interactive service
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«Save frequency resource
Clear picture (free from ghost)
*Mobile/portable reception

eIndoor reception
*One transmitter for fixed/
portable reception service

sCommon receiver is available

*High quality TV service

Service flexibility

eData associated TV
Independent data service
eHarmonization with Internet



1.2 What is Band Segmented OFDM
with time interleave?

(Example; 1seg + 12 seQ)

Layer A Layer B
(LDTV Audio,Dat x X (HDTV or 3 SDTV

2 with Data))

> frequency

Handheld
reception (One
seg. Service)

Fixed reception,
Mobile reception
(HDTV,etc)

Segmented OFDM; Possible to support fixed/mobile/handheld
reception service

*Time interleave; reduce impulse noise and reduce the degradation
caused by fading (tested in Brazil by Mackenzie and TV GLOBO)
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1.3 Service Image of ISDB-T in Japan

One transmitter supports any kind of service

({({({(« »)))))))

[Broadcastea

Multiplexing to One

HDTV Portable HDTV

- ==
12 Segment || 1 Segment
;"Compresse"‘; g"'Compresse"';é
1 ey T dby i
MPEG?2 H.264

For large Screen

Television—

High Definition
Picture
High Quality Sound

Anywhere

While In the train

walking

For Portable Terminal




-Comparison of 3 DTTV systems
-Results of comparison test in Braazil
-Summary of comparison
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Broadcasting Services

System
Y ATSC | DVB-T | ISDB-T
ltem
HDTV/ SDTV
. . © © ©
Fixed reception
Data broadcasting © ©
SFN X © ©
HDTV Mobile o X o
reception (O SDTV)
Portable reception
with cellular phone % A ©
Internet access X A ©
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Technical Detail of DTTV Systems - 1

System ATSC DVB-T ISDB-T
Launch 1/Nov/1998 Sep/1998 1/Dec/2003
Video coding MPEG-2 Video(ISO/IEC 13818-2)
Audio coding Dolby AC-3 MPEG-2 BC MPEG-2 AAC
' BML (XHTML),
Data | entie Dase-1 (DVB HTML) ECI\SIASCript)
[proadcasting Execution
engine ACAP DVB MHP ARIB B 23
Multiplex MPEG-2 Systems (ISO/IEC 13818-1)
Conditional access DES / NRSS CSS/DVB CA | Multi2/ARIB B 25
(207,187) (204,188)
Error Outer ReedC-OS;éomon Reed-Solomon code
correction
Inner 2/3Trellis Code Conv.code(1/2-7/8)
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Technical Detalls of DTTV Systems - 2

System ATSC DVB-T ISDB-T
SVSB COFDM Segmented COFDM
Modulation (QPSK, (DQPSK,QPSK,
16QAM,64QAM) | 16QAM,64QAM)
Bit/Symbol Yes Yes Yes
Inter-
leaving |Frequency - Yes Yes
time - - 0.1s,0.2s5,0.4s,0.8s
|[Excess Bandwidth/ 1/2, 1/4,
Guard Interval 11.5% 1/4,1/8,1/16,1/32 1/8,1/16,1/32
TMCC - - Yes
Information bit rate 19.39 Mbps 3.69 -23.5Mbps 3.65 -23.2 Mbps
Channel bandwidth 6/7/8 MHz 6/7/8 MHz 6/7/8 MHz
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Results of Brazilian Tests

Comparison testing of three DTTB systems
— ATSC, DVB-T, ISDB-T
Carried out from Aug. 1999 to April 2000

Laboratories tests
— AWGN, impulse noise, multipath interference

Field tests
— Coverage, indoor reception

ISDB-T shows superior performances especially for following items

(1) Robustness against impulse noise (urban noise)

(2) Coverage; robustness of ISDB-T system leads wide cover area

(3) Indoor reception; Robustness against impulse noise and fading
leads good performance of indoor reception
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\Static Multipath

™

Carrier to noise ratio as a function of carrier to echo ratio

Comparison at post-echo = 8us
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\ Outdoor: Coverage

Success on Receiving - Cumulative Function
Criterion: Number of Emors <5
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Summary of Comparison(1/2)

Any improvement of digital receiver was not considered to make the table below.

System conform to

Requirements _
requirements

Maximum bit rate under Gaussian ATSC
noise environment

Robustness against multi-path ISDB-T >> DVB-T
(notel)

distortion
Robustness against impulse noise J ISDB-T
Wide area single frequency network DVB-T. ISDB-T

(SFN) operation

Mobility and Portability DVB-T, ISDB-T

(notel) Indoor reception can be available, its reduce reception cost
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Summary of Comparison(2/2)

Any improvement of digital receiver was not considered to make the table below.

Requirements

System conform to
requirements

Hierarchical transmission (Multiple
modulation systems simultaneously in
the same channel is possible)

ISDB-T>> DVB-T

Both portable/fixed reception service
by one channel and one transmitter

ISDB-T(notel)

System commonality with digital
terrestrial sound broadcasting (One
segment receiver is available)

ISDB-T(note2)

(notel) Save both frequency resource and Infrastructure cost

(note2) Multi purpose portable receiver is available

DiBEG
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4. Structure of IoDb-1 Standarc

4.1 Structure of Japan’s Digital Broadcasting system

General View of Structure

Source Coding

i

Multiplexing

il

Transmission Coding

DiBEG
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«Common for all Broadcast media to
keep commonality

*Any services are available

Multiplex all data from Source coding

Interface to transmission media by
TS format

*Modulation system is optimized for
each media

18



4.1 Continued (details of structure)

_____________

MPEG-2
Video coding

Audio coding

(note)

coding

I
|
|
|
MPEG-AAC || Datacoding |i| H.264 video
|
:
|
|

Single carrier
8-PSK/PSK

Single carrier
64QAM

Segmented OFDM
QAM/DQPSK
With time interleave

(satellite)

D1BEG

Digital Broadca:

(cable)

(terrestrial)

<:| Source coding

(any of service are available)

Common interface (Transport
Stream interface)

<j Mulitplex

Common interface (Framed
Transport Stream interface)

<:| Transmission coding

(note) both BML and MHP are available,
But in Japan now BML is only service in.
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4.2 ISDB-T transmission system
sFeatures of transmission system

1. Efficient frequency utilization

(1)Adopt OFDM transmission system; SFN operation
(2)Adopt hierarchical transmission; service for different type of reception in one
frequency channel

2. Mobile/ handheld service in one transmission standard

(1)Time interleave; Improve mobile reception quality
(2)Partial reception; handheld service in same channel

3. Robustness against interference
(1) Adopt concatenated error correction with plural interleave

(2)Time interleave; very effective for impulse noise (urban noise)

4. Flexibility for several type of service/ reception style

5. Commonality of TVV/audio transmission standard

6. Auxiliary (AC) channel can be used for transmission network
management

DiBEG
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Feature of Segment transmission;
Different service in same band

(Example; 1seg + 12 seQ)

Layer A Layer B
;')-DTV’A“d'O’Dat ) S he . (HDTVor3SDTV
segments with Data))
»frequen::y

o

QPSK constellati

Difference of required C/N
Between 64QAM and QPSK
is about 12 dB

O 0O oo
O 0 0o
O 0 0o
O 0 OO

O 0O 0o
o o0 0o
o o0 0o
O 0 O O

O 0 oo
O 0O oo
O 0 0o
O 0 0o

O o0 o0 o
O 0O 0o
o o0 0o
o o0 0o

64QAM constellation

*13 segments are divided into layers, maximum number of layers is 3.

*Any number of segment for each layers can be selected (totally 13 segment)

*Transmission parameter sets of each layer can be set independently
(In above example, modulation index of each layer are different)

DiBEG
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Di
Digital Broadcastin,

Digital Broadcasting Standard in Japan

Video/Audio
Coding
(STD-B32)

Data

(STD-B24)

Source coding and MUX systems

Broadcasting|%>

Hil

Multi-plex
(STD-B32,-B10)

RMP

(STD-B25) |

are common for each system

;rTransmission codiné : Receiver
| satelite TV | || .
(STD-B20) SN Satellite/

Terrestrial TV
(STD-B21)

(STD-B31)

i Terrestrial TV

Terrestrial Audio

Terrestrial Audio

(JCL SPC-001)

i (STD-B29) ; (STD-B30)
.| Satellite Audio | | Satellite Audio
. |_(STD-B41) | | (STD-B42)
i CableTVv |1, cableTV

(JCTEA STD-004]

Transmission systems are different

Note: Cable transmission system standards are defined at another consortium

I -4 A
Experts Grou



Features of ISDB-T from service aspect

ISDB-T system supports any type of reception system
any of kinds of broadcast service in one channel

*Reception style; see next page

Fixed reception ,Mobile reception and Portable reception service
are available in one channel at same time.

Details of receivers are presented in “ISDB-T receivers”

*Broadcast service

HDTV, Multi-channel SDTV, Data-casting, Interactive, One-
seg, and any other applications are available on ISDB-T.

Details are presented in “Service Features of ISDB-T”

DiBEG
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ISDB-T supports any type of reception

Support 3 reception type
by one channel

[TV station ]

Fixed Reception

| Mobile Reception

*

*

Home Receiver
Handheld Reception 13/I~§ngent
Communication/Internet A
< > 1 Segftyent (diversity reception)

[ Communication carrier ]

Handheld terminal Receiver in Vehicle

DiBEG
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As shown below, Digital Terrestrial Broadcasting has started
In all Prefecture

(] Begun by Oct. 2006
] Begun by Dec. 2006
i = Begun by end of 2006

e

Due B



Requirements for Station System

- Handling HD/SD program materials
Remote
) Editing

- Compatibility with HD/SD mixed broadcasting
Acquisition .
e Information
Host

and simulcast
( Server ) Computer

- Flexibility for audio multi channel
- Compatibility with new services

- Affiliate network interface

On Air System

Master Control

On Air Serve SeilElrey i
Network : E“ L cout Encoder |} o
2 === Router MUX |3 1
Asset - A :
Contents Data i
Holders Management Broadcasting r Transmitter
\H\_‘\
|H\HHE
- Quick and flexible Interactive Internet
production Ser
and transmission work A’
- Handling HD/SD program A =
materials Center
- External network interface Broadband
Distribution or Mobile NW
Server
\ J

- Preservation and rights management
WEB Basic System

for second use of program materials

DiBEG

Digital Broadcasting Experts Group
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Master control system(1)

Data processing system

v

Data server

v Vv

|r controller
vV

Digital broadcasting

0)

|

nro

OZm

HD-VTR [

Programme
server

Switching

s 2
- matrix

Analogue
output J >

Analogue broadcasting
27

SD-VTR o>

LI 2
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Master control system (2)

Characteristics of Master Control Switcher System

CIMassive and SD/HD Multi-format System
- SD/HD router ; 256 x 128

CIHigh Reliability
- Triple redundant system
- Input part ; Dual

OScalability

- Easy extension by addition of MK part
- Software update by using Test part

OEfficient monitoring and operations

- Integrated monitoring system
- Multi-monitor, Touch panel

DiBEG
Digital Broadcasting Experts Group
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Digital transmitter s VS tem

Example of transmitter schematic diagram in case of
Tokyo Tower

|
|

ANT. COMBINER

t T t
Other Broadcasterer’s transmitter
Fiber || 64QAM || Sync.& || (, 5kW p| m
TERM >  MOD F Delay FE L SIPDL > L > TX é
Qo @
) g > 5 kW \} é
Fiber 64QAM Sync. & n OFDM —_ TX. =
» TERM. 7| MOD F Delay #-_' > vop ” (3 o~
5 kW k Z
J TX. 0
(5kW 2/3 system digital Transmitter)
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Digital Transmitter system

OThree Skw transmitters for redundant
operation.

OOutput power is 10kW(Tokyo Area)

IE2tngy

TOSHIBA NEC
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Antennas(1)

A number of analog TV
antennas were already
mounted on the
optimum position of
Tokyo Tower .

DiBEG
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Analog Antenna
NHK
TV Asahi
Fuji v
BS

NTV
TV Tokyo




Antennas(2)

O Vacancy zone is around 250mH of Tokyo tower,
There are no appropriate space except there. Digital
antennas were designed , compact size, 6 meters in
width and 12 meters in height.

Vacancy zone

Digital TV
Antennas

Special
observation deck
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e (Family of 1SDB-T) ...
7.1 Features of ISDB-Tsb
(1) What is ISDB-Tg

ISDB-Tsb transmission system is unique in ISDB-T family. This transmission
system has been standardized for narrow band ISDB-T transmission system,
which is focused to audio and data service, therefore, called ISDB-Tsb.

(2) Commonality with ISDB-T

(a) Same segment transmission construction. But ,considering narrow band
reception, only 1 segment and 3 segment transmission systems are standardized

(b) Adopt same transmission parameters as ISDB-T.
(c) Commonality of 1 segment receiver with ISDB-T partial reception

(3) Efficient use of frequency resource

(a) Consecutive transmission system. This system is unique for ISDB-TSB, this
transmission system is to transmit plural channel without guard band

(b) To achieve consecutive transmission, phase compensation technology at
transmitter side is adopted

DiBEG
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©DRP 7.2 Commonality with ISDB-T

(Digital radio/digital TV compatible receiver)

DTTB (UHF) DTV receiver
13 segment (partial reception operation (VHF+UHF)
—>
P TV
Ll

DTSB (VHF) P
3 segment system

-
//’
_-
-
-
/”
-
-
_-

DTSB (VHF) |
1 segment system.-~

3 segment receiver
(VHF+UHF)

1 segment receiver
(VHF+UHF)

'O

35
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7.3 Efficient use of frequency resource
(Flexibility of channel plan)

For ISDB-Tsb transmission system, any type as follows
are available according to usable bandwidth

1 segment type 3 segment type
|

I
o
For narrow band &> i i

channel plan o > - »

430kHz 1290kHz

(One channel in One band)

“— 430X NkHz —*
L
For wide band > : : Example; N=8
channel plan | (note)
(Consecutive transmission system) N ~ A
5X (1segment 1X (3segment

channel) channel)

(6 channel{1X(1 seg)+1X(3 seq)} in one band)

(note) Any number of segment(up to 13) are available 36
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7.4 Promotion of the Digital Terrestrial Sound
Broadcasting (DTSB) in Japan

1 Purpose

The Digital Radio Promotion Association (DRP) was established in October
2001 to promote the Digital Terrestrial Sound Broadcasting (DTSB) in Japan.

2 Activities

® Carry out the experimental DTSB services (started at 10 October 2003 in
Tokyo and Osaka)

® Develop new application for DTSB
® Research of the demand for DTSB
® Promote the DTSB receivers

3 Members
DRP has 70 members (Sound Broadcasters, manufacturers etc)

DiBEG
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__EDRP

Trial Services of DRP

VHF television band :
2MHz(Overlapping)

4 188MH 192MH

8 segments
Segment structure (Normally 13seg.)

YSseg broadcastlng

Broadcast
programs

Above example is Tokyo station , Osaka's all programs are 1seg. broadcasting‘,)8
DiBEG




E)DRP

7.5 Examples of ISDB-Tsb Receiver

KDDI supports the diffusion of ISDB-Tsb service/receiver strongly

W5 1T
(TOSHIBA)

\5’ W52T_ |

W44S (TOSHIBA)
(SONY ERICSSON) e
afle- e 1
DiBEG —S}S - Presented by KDDI -

WS51SH
(SHARP)

EIERoming
“Soont




©DRP 7.6 DRP Infrastructure for ISDB-Tsb(1/3)

DRP Tokyo master rack room
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©DRP DRP Infrastructure for ISDB-Tsb(2/3)

DRP Tokyo digital radio transmitter room




©DRP DRP Infrastructure for ISDB-Tsb(3/3)
Antenna

DTTB transmission

Antenna(UHF band)
MX TV

antenna

Special
observation deck




In Japan, Organization for research of new One-seg service
has been established in end of last year.

One-seg is very attractive transmission system for Mobile
Multimedia Service with consecutive transmission technology.

The outline of Mobile Multimedia Service are demonstrated

in demonstration room.
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Potential of the ISDB-T T
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1. ISDB-T is the only one system which enable fixed/mobile/portable
reception service in one channel!
(1) Save frequency resource (not necessary for portable reception service separately)

(2) Save the broadcaster’s infrastructure cost (Only one transmitter for different
service)
2. ISDB-T uses OFDM technology for transmission system

(1)Save the frequency resource by using SFN technology

3.1SDB-T adopt Segment transmission system with time interleave
(1) Enable portable reception service (One seg) in same channel

(2)Enable the HDTV mobile reception (receive same signal as fixed reception)

(3) Enable indoor reception service because of the robustness against signal level
fluctuation

4.Enable service flexibility by using MPEG systems for multiplex

(1)Any type of TV service are available; HDTV, Muliti-channel SDTV, One-seg
LDTV, Data service and interactive service

(2)Future development is also available to include into digital TV service

DiBEG
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5. Support any type of multi-media service

(1)ISDB-T includes 2 types of multi-media service, one is presentation eigine
type(BML), which is defined in ARIB STD-B24, other is the execution engine type,
which is defined in ARIB STD-B24

(2) Presentation engine type service data-casting is now in service in Japan and very
popular.

6. Bandwidth
(1)Prepare the standard for 6.7,8 MHz system.

7. ISDB-Tsh: Digital Terrestrial Sound Broadcasting

(1) Same performances as ISDB-T for mobile/portable reception
(2) Commonality with ISDB-T: Common receiver is available

(3) Efficient use of Frequency resource: Flexibility of channel plan
Any number of channels are available according to usable bandwidth

DiBEG
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Thank You for Your Attention

Digital Broadcasting Expert Group

http://www.dibeg.org/
mail; info@dibeg.org
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