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1. Brief Technical Description of Mobility/Portability 
in ISDB-T

1.1 Technologies for Portable Reception
(1) Segmented Transmission and Partial Reception

1 channel(6 MHz)
13 segment

13 segment receiver
1 segment 
receiver

3 segment  
receiver

Partial reception
Partial 
reception

1.3 MHz430 kHz

Digital terrestrial TV Digital terrestrial audio

What is “Segmented Transmission and Partial Reception
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13segments
(6MHz bandwidth)

Layer B
(HDTV or Multi-
SDTV with Data))

Layer A
(LDTV,Audio,Data)

frequency

(Example; 1seg + 12 seg)

QPSK constellation 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)

Difference of required C/N
Between 64QAM and QPSK

is about 12 dB

Image of “HDTV + One-seg”
in same bandwidth
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(2) What’s Merit of partial reception?

Reduce the power consumption of receiver

What is the most important 
for portable reception?

Long time operation without charging

How to reduce the power consumption?

Decrease the signal processing 
speed of receiver

This is just 
Merit of 

Partial Reception

Solution
Narrow band reception Reduce signal Process speed

1/8 of full band reception (1 MHz FFT sample frequency)
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Summary 

•For partial reception, signal processing speed is reduced to    
1/8 of wideband reception (6MHz full band)

•Therefore, power consumption is extremely reduced.

•Of course, video/audio signal speed is also very low 
compared to wideband reception service.

•As a result, portable receiver is realized.

(note) DVB-H system adopt “time slicing” technology, time 
division multiplexing of video/audio data. But, demodulation 
portion is same as DVB-T(wideband reception), so, power 
consumption of demodulator is not reduced.
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1 seg OFDM Demo.& FEC ETC90521
• Concepts of development

– Smaller die size by using 90nm process.
– Successions of the technology of TC90501.

• Low power consumption.
• All demodulation circuits are implemented by hardware. (No host 

operation is needed except initial register settings by I2C.)
– Technology improvements from TC90501

• Performance of mobile reception.
• High speed channel changing.

• Functions
– Partial reception of digital terrestrial television.
– 1 segment reception of digital terrestrial radio.

• Supply voltages
– Logic/Analogﾞ:1.2V, I/O:1.8 to 3.3V

• Package
– Bare chip

Under Mass Production
Confidential

(Product example of Demodulator LSI)
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no time interleave

Transmitter 
side

field strength 
varied

receiver  side

With time interleave
Transmitting 
delay

Receiving  delay

Burst error Error randomized

time
time

frequency

Error symbol

Effect of time interleave

(After de-interleave)

1.2 Technologies for Mobile Reception
(1) Time Interleave
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Example of Test Result for Time Interleave
•How much improved by using Time- Interleave
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ATSC Latest Generation - 19.39Mbps-8 VSB 2/3 ATSC Previous Generation - 19.39Mbps-8 VSB 2/3
DVB Latest Generation - 19.3Mbps-64QAM 8k 3/4 1/16 DVB Previous Generation - 19.3Mbps-64QAM 8k 3/4 1/16
ISDB Latest Generation - 19.3Mbps - 64QAM 8k 3/4 1/16 0,2s ISDB Previous Generation - 19.3Mbps - 64QAM 8k 3/4 1/16 0,2s

(7dB improved!)

ISDB-T
ATSC

DVB-T

Following graph shows degradation by impulse noise, which is dedicated by 
Mackenzie Presbyterian University measured in Autumn , 2005 

7dB improved           Transmitter power reduced to 1/5 !!
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(2) Diversity Reception Technology

 

RF
Tuner

RF
Tuner

Selecting
or

Combining
De-mapping

Channel
Estimation and

Equalization

Channel
Estimation and

Equalization

FFT

FFT

Ripples are generated because 
of multipath reception. 

Direct 
wave

Reflected wave
（Multipath）

RF
Tuner

RF
Tuner

Selecting
or

Combining
De-mapping

Channel
Estimation and

Equalization

Channel
Estimation and

Equalization

FFT

FFT

Ripples are generated because 
of multipath reception. 

Direct 
wave

Reflected wave
（Multipath）

Image of Diversity Reception
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RF
Tuner

RF
Tuner

Combining 

Demapping

Channel
Estimation and

Equalization
FFT

FFT
Channel

Estimation and
Equalization

FEC
TS

RF
Tuner

RF
Tuner

Channel
Estimation and

Equalization
FFT

FFT
Channel

Estimation and
Equalization

RF
Tuner

RF
Tuner

Combining 

Demapping

Channel
Estimation and

Equalization
FFT

FFT
Channel

Estimation and
Equalization

FEC
TS

RF
Tuner

RF
Tuner

Channel
Estimation and

Equalization
FFT

FFT
Channel

Estimation and
Equalization

Block diagram of 4 Diversity Reception System
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Example of Field Test Result for Diversity Reception



13

(3)  4-branch Diversity OFDM  TC90504IXBG
• Concept of development

– 4ch diversity reception
• Built-in 4ch ADC and 4ch FFT circuit

– High performance at the mobile reception
• Combining 4ch FFT output

– Small Package
• 13x13mm BGA package

• Integrated design
– Built-in DRAM for de-interleave
– CMOS 90nm embedded DRAM

• Feature
– Wide(13seg) and narrow(1,3seg) band reception
– Partial reception 

• Power Supply
– Logic :1.2V(typ.)
– Analog :2.5V(typ.)
– I/O :3.3V(typ.)

• Package
– PFBGA177-1313-0.89 

• Temperature range
– -30 to 85 degC

PFBGA177-1313-0.80

Confidential

Under Mass Production

(Product example of Demodulator LSI)
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2. Product Examples
2.1  Examples of Mobile/ Portable Receiver in Japanese Market

13 Segments

Fixed Reception

1 segment

13/1 segment

Mobile/Handheld Reception

Handheld terminal

ＨＤＴＶ

Home Receiver

Support 3 reception type
by one channel

13 segment

Receiver in Vehicle

Communication/Internet

TV stationTV station

Communication carrier

(diversity reception)

13 Segments

Fixed Reception

1 segment

13/1 segment

Mobile/Handheld Reception

Handheld terminal

ＨＤＴＶＨＤＴＶ

Home Receiver

Support 3 reception type
by one channel

13 segment

Receiver in Vehicle

Communication/Internet

TV stationTV station

Communication carrier

(diversity reception)

Service Image of ISDB-T
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■Fixed Receivers

PDP-A427HX VIERA TH-42PZ700SK 

REGZA 42H3000 

BRAVIA KDL-40V2500 LCD-32HR100 

AQUOS LC-42RX1W 

Wooo P42-HR01 

PDP TV 

LCD TV 

VIERA TH-15LD70 

AQUOS LC-13SX7 

VIERA TH-20LX70 

AQUOS LC-16E1 

Panasonic HITACHI Pioneer

TOSHIBA

SONY SANYO

SHARP Panasonic Panasonic

SHARP
SHARP

SDTV
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■Fixed Receivers(Cont.)

RDZ-D800 BDZ-V9DIGA DMR-XW51

DIGA DMR-BW200VARDIA RD-S600

TZ-DCH1800 TU-MHD600 DT400 

Blu-rayHDD/DVD Recorder

STB Cable STB

Panasonic

Panasonic

SONY SONY

Panasonic Panasonic

TOSHIBA

MASPRO

DVR-DV635 

MITSUBISHI
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■Fixed Receivers(Cont.)
Desktop PC

NEC

VALUESTAR S VS770/JG FMV-DESKPOWER LX70W/D
FUJITSU

Prius One type W AW37W5U

HITACHI

LaVie L LL970/HG

NEC

FMV-BIBLO NX95W/D
FUJITSU

Qosmio G40/95C

TOSHIBA

15.4 inch
(1280x800)

17 inch
(1440x900)

20.1 inch
(1680x1050)

20.1 inch
(1680x1050)

20 inch
(1680x1050)

Notebook PC 
(medium-large size) 17 inch

(1920x1200)



18

■In-car Receivers

CAV-TD85D1

Mini GORILLA 
NV-SD10DT

GORILLA NV-HD830DT

Strada CN-HDS965TD

HS706D-A 

Panasonic

SANYO
NISSAN/SANYO

Portable Navigation Device
Full-Seg/One-Seg

One-Seg Only

SANYO

SANYO

Pioneer

AVIC-VH099G 

In-Car TV

Navigation System

※Full-Seg is Optional

One-Seg Only

One-Seg Only

All-in-one model

Tuner separated model
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■Portable Receivers

911SH

911T

P903iTVW51SA

D903iTVW52T

ａｕ ＮＴＴ ＤｏＣｏＭｏ Ｓｏｆｔｂａｎｋ

One-Seg OnlyCell Phone

14 models are available
at the end of May, 2007

4 models are available
at the end of May, 2007

3 models are available
at the end of May, 2007
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■Portable Receivers(Cont.)

DVD-HP700NDDVD-LX87

Papyrus PW-TC900 XDV-100gigabeat V30E

DVD Player

Panasonic SANYO

Audio Player

TOSHIBA

Dictionary

SHARP

Portable TV

SONY

One-Seg Only

VAIO type T

SONY

Laptop Adapters(USB, etc.)

Many products are on sale.

BUFFALO, I・O DATA, etc.
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3. Introduction of Mobile Application

3.1 One-Seg service

3.2 HDTV mobile access

3.3 Emergency warning system
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OneOne--SegSeg service (1)service (1)
 OneOne--Seg is Seg is abbreviationabbreviation for for ““one segment serviceone segment service”” ..
 OneOne--SegSeg launched on April 1,2006 .launched on April 1,2006 .
 More than 8.4 million receivers were shipped More than 8.4 million receivers were shipped 

according to JEITA statistics of Jul.2007.according to JEITA statistics of Jul.2007.

X 1000

Domestic Shipments of Domestic Shipments of OneOne--SegSeg receiversreceivers
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 Video (H.264)
approx.  180approx.  180--256256kbpskbps

 Audio (AAC-SBR)
approx.   32-64kbps

 Data-cast (BML)
approx.   20-80kbps

OneOne--SegSeg service (2)service (2)
On-air programOnOn--air programair program

Data serviceData serviceData service
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Example of business models Example of business models 

TV shoppingTV shopping
The service enables viewers to purchase commercial goods shown The service enables viewers to purchase commercial goods shown 
on shopping program.on shopping program.

 Local serviceLocal service
The service can provide local information such as emergency alerThe service can provide local information such as emergency alerts, ts, 
local events, notice from local government or hospital.local events, notice from local government or hospital.

Coupon ticketCoupon ticket
Service enables to get coupon tickets such as grommet ,mService enables to get coupon tickets such as grommet ,movie,   ovie,   
book. book. 

Additional information serviceAdditional information service
The additional information linked to onThe additional information linked to on--air programs are air programs are 
supplement service such as information on athletes and celebritisupplement service such as information on athletes and celebrities, es, 
recipes, questionnaire and answer to a quiz.recipes, questionnaire and answer to a quiz.

OneOne--Seg service (3)Seg service (3)
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Reflected WaveReflected Wave

Direct WaveDirect Wave

Moving VehicleMoving Vehicle

HDTV mobile access (1)HDTV mobile access (1)
HDTV can be watched even in a moving vehicle, HDTV can be watched even in a moving vehicle, 
by using space diversity technology.by using space diversity technology.
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HDTV mobile access (2)HDTV mobile access (2)
Diversity reception systemDiversity reception system

R
ec

ei
vi

n
g 

le
ve

l

Spectrum

Branch
#1

Branch
#2

Branch
#3

Branch
#4

Tuner FFT

Diversity

combiner

Tuner FFT

Tuner FFT

Tuner FFT
Time →

Channel 
estimate

Weight

SP

Stable output 
signal

Maximum Ratio 
Combining 
with carrier by carrier 
of OFDM signal

SP: Scattered Pilot
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Comparison test on HD mobile accessComparison test on HD mobile access
HDTV mobile access (3)HDTV mobile access (3)

Digital broadcasting Analog broadcasting
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Digital terrestrial television
broadcasting tuner for 
automobiles

LCD for automobiles

High High qualityquality image wideimage wide--LCD panel.LCD panel.
Faithful reproduction of DVD and digital Faithful reproduction of DVD and digital 
terrestrial television broadcasting image terrestrial television broadcasting image 

HDTV tuner for automobiles is now on sale.HDTV tuner for automobiles is now on sale.
HDTV mobile access (4)HDTV mobile access (4)
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HDTV tuner for automobiles is now on sale.HDTV tuner for automobiles is now on sale.
HDTV mobile access (5)HDTV mobile access (5)

Pioneer GEX-P7DTV Alpine TUE-T300Fujitsu Ten  DTV105

Panasonic  TU-DTV100, TU-DTV20 Mitsubishi TU-100DSANYO NVP-DTA10
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Emergency warning system (EWS) is to transmit the disaster 
information such as alert sound and activation signal to public via 
television OA wave.
EWS has been operated since September 1985 in Japan.

Broadcasting 
Station

Transmitter Broadcasting Service Area

Automatic Automatic 
ActivationActivation

EWS
Meteorological 

Agency

Alert

Emergency Warning System
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4. Investigation for future Mobile Multimedia services

4.1 One4.1 One--SegSeg service in a subway carservice in a subway car

4.2 ISDB4.2 ISDB--T mmT mm
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SFP ( Subway Filling Project) is organized by 6 major SFP ( Subway Filling Project) is organized by 6 major 
broadcasters, Hitachi, broadcasters, Hitachi, Panasonic,Panasonic, Sanyo and Sanyo and Tokyo Tokyo 
MMetropolitan etropolitan Subway. SFP carried out a OneSubway. SFP carried out a One--SegSeg
access test in a subway car on the underground tunnel access test in a subway car on the underground tunnel 
in March 2006. in March 2006. 
OneOne--segseg service in the  subway car is service in the  subway car is beneficial beneficial 
for passengers due to receive emergency for passengers due to receive emergency 
information in the case of disasters.information in the case of disasters.

OneOne--SegSeg service in a subway car (1)service in a subway car (1)
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Concept of LCX

Two methods to receive OneTwo methods to receive One--SegSeg
broadcastingbroadcasting
Deployment of multiple reDeployment of multiple re--transmitterstransmitters

Laying LCX, Laying LCX, leakage coaxial cableleakage coaxial cable

Image of LCX Image of LCX 
functionfunction

HoleHole
RF PARF PA

OnOn--air waveair wave

LCXLCX

OneOne--SegSeg service in a subway car (2)service in a subway car (2)
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Conceptual diagram on the test methodsConceptual diagram on the test methods

1 0 1 1 0 ･ ･ ･

E/O

Optical cableOptical cable
O/E

RF PA

TX TX TX TX

LCX MethodLCX Method ReRe--transmitter Method transmitter Method 

OneOne--SegSeg service in a subway car (3)service in a subway car (3)
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ConclusionConclusion
More than 80% of reception rateMore than 80% of reception rate waswas
accomplished with reaccomplished with re--transmitters with the transmitters with the 
power of less than 1W located 300m intervals power of less than 1W located 300m intervals 
through the tunnel.through the tunnel.
The method of multiple reThe method of multiple re--transmitters transmitters 
is cheaper than the method of LCX.is cheaper than the method of LCX.

OneOne--SegSeg service in a subway car (4)service in a subway car (4)
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ISDBISDB--T mmT mm

4

Th
e 

nu
m

be
r o

f t
ra

ns
m

is
si

on
 s

ta
tio

ns
fo

r a
na

lo
gu

e 
TV

0

100

200

300

400

500

600

700

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58
59 60 61 62

(VHF) (UHF)Channels

Vacant
from2012

Vacant
from2011

Wide spectrum of 1ch-12ch in VHF band and 53ch-62ch in UHF 
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ISDBISDB--T mmT mm
Japan is now under study on beneficial use of vacant 
spectrum band such as 70MHz of VHF band and 60MHz of 
UHF band.

ISDB-Tmm, mobile multi-media, is one of powerful proposal 
for new spectrum band.

1 TV Ch
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ISDBISDB--T mmT mm

• Based on ISDB-T
• Flexibility of payload band width
• All segments are enable to be assigned for 

mobile use
• New media for Multi-Channel Streaming and 

Download Pay Services

13 segments(6MHz)

Feature of ISDB-Tmm
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ISDBISDB--TmmTmm service service categorycategory
Personal

Fix reception Mobile reception

Terrestrial

BS

CS
Mobile Phone

One-Seg

Mass

ISDB-Tmm

ISDBISDB--T mmT mm
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ISDB-T Mobile Multimedia Forum
• Driving force to develop ISDB-Tmm system
• After switch over of analog terrestrial, Forum 

expects some spectrum to be assigned for new 
mobile DTT service.

• Over 60 companies are joined ISDB-T MMF
• Established Dec. 21st 2006.

ISDBISDB--T mmT mm
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Fuji Television Network, Inc.

NIPPON TELEVISION NETWORK CORPORATION

TOKYO BROADCASTING SYSTEM, INCORPORATED

ITOCHU Corporation

Sumitomo Corporation

SKY Perfect Communications Inc.

MULTIMEDIA BROADCASTING PLANNING LLC

DENTSU INC.

TV Asahi Corporation

RF RADIO NIPPON CO.,LTD.
ASATSU-DK INC.

Asahi Broadcasting Corporation
ASMIK ACE ENTERTAINMENT, INC.
ITOCHU Techno-Solutions Corporation

Excite Japan Co., Ltd.
FM802 Co.,Ltd.

Kansai Telecasting Corporation
Kids Station Inc.
QVC Japan,lnc

Kyodo Televison,Ltd.
SANKEI LIVING SHIMBUN Inc.

SANYO Electric Co., Ltd.
SHARP CORPORATION

Jupiter Shop Channel Co.,Ltd.
Jupiter TV Co., Ltd.

SPACE SHOWER NETWORKS INC．
Sumisho Computer Systems

Corporation
Sony Corporation

Daiwa Securities Media 
Networks Co.,Ltd

TBS Radio & Communications,Inc.
dinos Inc.

TV Asahi Data Vision Corporation
TV TOKYO Corporation 

TOSHIBA CORPORATION 
Tomo-Digi Corporation

Kabushiki Kaisha NANO PIA 
NIPPON BRAODCASTING SYSTEM,INC.

NEC Corporation
NIPPON TELEGRAPH AND 

TELEPHONE CORPORATION
JAPAN BROADCASTING 

CORPORATION（NHK)
News Broadcasting Japan Co.,Ltd

Nomura Securities Co.,Ltd.
HAKUHODO DY MEDIA PARTNERS 

INCORPORATED
VAP inc.

Pia Digital Communications 
Corporation Inc.

Forecast Communications Inc.
FUJIMIC INC.

FUSOSHA Publishing Inc.
Nippon Cultural Broadcasting Inc.

PONY CANYON INC. 
Mainichi Broadcasting System,Inc.

Matsushita Electric Industrial Co., Ltd
MITSUBISHI ELECTRIC CORPORATION

MOBILE MEDIANET ,Inc.
YOMIURI TELECASTING CORPORATION

RIGHTSBANK INC.
RECRUIT CO.,LTD.

WOWOW INC.

ISDBISDB--T MMF   MembersT MMF   Members
steering board members

members
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Thank you for your Attention!

Domo Arigato Gozaimashita

Digital Broadcasting Expert Group (DiBEG)

In ARIB (Association of Radio Industries and Business)

http://www.dibeg.org


