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INTERNATIONAL ELECTROTECHNICAL COMMISSION

BASELINE SPECIFICATIONS OF SATELLITE
AND TERRESTRIAL RECEIVERS FOR ISDB

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization

comprising

all national electrotechnical committees (IEC National Committees). The object of IEC is to promote |nternat|onal

co- operatlon on aII questlons concernlng standardlzatlon in the electrical and electronlc elds. To this
addition—te-etheraetivitesHEC—publishesthterrationat-Standards—eehnien RS—Feehnie

Publicly Avallable Specn‘lcatlons (PAS) and Gmdes (hereafter referred to as s)”). Their
prepardtion is entrusted to technical committees; any IEC National Committee intere in( tb edt dealt with
may pafticipate in this preparatory work. International, governmental and non-goyern agizatipps liaising
with thg IEC also participate in this preparation. IEC collaborates closely with iona gapization for

Standafdization (ISO) in accordance with conditions determined by agree
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7) No liablli gervants or agents including individual ¢
membef b ] mittees for any personal injury, property
other dgmage of any nat re 2 : ect orindirect, or for costs (including legal fees) an
arising put of the b i o 3, this IEC Publication or any other IEC Publicat

8) Attentidn is draw fe Bs cited in this publication. Use of the referenced puj
indispe i

9) Attentigni ibili )e of the elements of this IEC Publication may be the subje
rights. | K e ifyi i

Internatiq 30 has been prepared by Technical Area 1: Digital

equipme% i committee 100: Audio, video and multimedia syst

equipme

The text

FDIS Report on voting
100/667/FDIS 100/769/RVD

Full information on the voting for the approval of this standard can be found in the
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

report on


https://iecnorm.com/api/?name=f8a2b4c0646af5695b5dcb576e52e353

~6- 62360 O IEC:2004(E)

The committee has decided that the contents of this publication will remain unchanged until
2008. At this date, the publication will be

* reconfirmed;

* withdrawn;

+ replaced by a revised edition, or
*+ amended.

@%



https://iecnorm.com/api/?name=f8a2b4c0646af5695b5dcb576e52e353

62360 O IEC:2004(E) —7-

INTRODUCTION

This International Standard is based on, and is the subset of ARIB1 STD-B21 Version 3.2 which
is established with regard to digital broadcasting receivers. It contains baseline specifications of
receivers for satellite and terrestrial ISDB systems. It does not contain EPG (Electronic Program
Guide), CA (Conditional Access), bi-directional communication function, data decoder function
and high speed digital interface connector specification which were covered by the ARIB
STD-B21.

@%

1 The Association of Radio Industries and Businesses establishes ARIB standards for the basic technical
requirements such as various radio-equipment specifications for various radio signal utilization systems, with the

participation of broadcasting-equipment manufacturers, broadcasting service providers, radio-equipment
manufacturers, telecommunication companies, and their users.

ARIB standards are private standards established by compiling private and voluntary standards that have been
developed to increase convenience for broadcasting-equipment manufacturers, broadcasting service providers,
radio-equipment manufacturers, telecommunication companies, and their users, such as by ensuring the
appropriate quality of and compatibility between broadcasting and radio facilities. These standards are intended to
be used in conjunction with national technical standards established to ensure the efficient use of available
frequencies and to avoid radio interference between users.

In order to ensure fairness and transparency in the establishment process, the standard was determined by
consensus of all participants in our standard meeting, selected without bias from a broad range of interested
parties — foreign and domestic, firms and individuals — including broadcasting-equipment manufacturers,
broadcasting service providers, radio equipment manufacturers, common carriers, and their users.
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BASELINE SPECIFICATIONS OF SATELLITE
AND TERRESTRIAL RECEIVERS FOR ISDB

1 Scope

This International Standard specifies the basic functions, ratings, and performance of receivers
for the Integrated Services Digital Broadcasting (ISDB) system. It applies to: receivers for
standard digital television broadcasting, high-definition television broadcasting, and radio
broadcasting from satellite broadcasting stations in the frequency band of 1};7~-GHz to 12,2 GHz
(hereinajer referred to as “BS digital broadcasting”); receivers for stapdard digital television
broadcasting with a bandwidth of 34,5 MHz from satellite broadcasting stationsig.theffequency
band of 12,2 GHz to 12,75 GHz (hereinafter referred to as “broadbangd ital broadpasting”);
and recgivers for the standard digital television broadcasting AR §evision
broadcasting from terrestrial broadcasting stations (hereinaftereferce i errestrial
television broadcasting”).

With regard to the receiver, it may be designed for recej from the
above-mentioned digital broadcasting or for receivihg 3 Various
types of fleceivers for receiving digital terrestrial telewisio 9 d, that is,
receivers intended for fixed, for mobile and for po

This starldard defines the BS digital-broa i er for BS
digital brpadcasting and broadband CS$-digital~hroa as a “BS

and broadband CS digital broadcasting duakpu ceiver”’), as well as the regeiver for
[ n oytdoor fixed receiving antenna apd with a
ivern-2 vehigle-mounted receiver, a portable|receiver,

digital tefrestrial televisionroadcasting u
and the Ilke, this standg appligd as far)as practical.

large display. For a small-§j

In this s$tandar e ite stihg receiver and the BS and broadband CS
digital-brpadcast S € i are generically described as digital| satellite
broadcasting receive

In additiof tinguish between the BS digital-broadcasting receiver and
the BS a broadcasting dual-purpose receiver, [BS] is additionally used
to specif sting receiver, and [BS « CS] is used likewise to specifyfa BS and
broadb i sbroaygcasting dual-purpose receiver.

2 Norrr1ative references

The following referenced documents are indispensable for the application of this document. For
dated references, only the edition cited applies. For undated references, the latest edition of the
referenced document (including any amendments) applies.

ISO/IEC 13818-1, Information technology — Generic coding of moving pictures and associated
audio information: Systems

ISO/IEC 13818-2, Information technology — Generic coding of moving pictures and associated
audio information: Video

ISO/IEC 13818-7, Information technology — Generic coding of moving pictures and associated
audio information — Part 7: Advanced Audio Coding (AAC)

ITU-R BT.419-3, Directivity and polarization discrimination of antennas in the reception of
television broadcasting
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ITU-R BT.709, Parameter values for the HDTV standards for production and international
programme exchange

ITU-R BT.1361, Worldwide unified colorimetry and related characteristics of future television
and imaging systems

3 Abbreviations and symbols

AAC Advanced Audio Coding

ADTS Audio Data Transport Stream
ARIB Association of Radio Industries and Businesses S~
BS Broadcast Satellite

bslbf bit string, left bit first

CRC Cyclic Redundancy Check

CS Communication Satellite

DDB Download Data Block Message
DEMUX de-Multiplex

DIl Download Info Indication Message
DIRD Digital Integrated Receiver Decodg
DQPSK

DSM-CC

DTS

ECM

EPG

HDTV

IEC

IF

IRD

ISDB

ISO

Lc 4

LFE uehcy Enhancement
MJD Modified Julian Date

MPEG Moving Picture EXperts Group
MSB Most Significant Bit

OFDM Orthogonal Frequency Division Multiplex
PCR Program Clock Reference

PES Packetized Elementary Stream
PID Packet IDentifier

PMT Program Map Table

PSI Program System Information

PTS Presentation Time-Stamp

QAM Quadrature Amplitude Modulation
QPSK Quadrature Phase Shift Keying

RS Reed-Solomon
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SDTT Software Download Trigger Table

SDTV Standard Definition Television

SHB Super Hi-Band

SP Scattered Pilot

TMCC Transmission and Multiplexing Configuration Control
uimsbf unsigned integer most significant bit first

16QAM 16-level Quadrature Amplitude Modulation

64QAM 64-level Quadrature Amplitude Modulation

4 Configuration of the receiver

4.1 General

The basi¢ configuration of the “receiver” specified here is shqw

The basi¢ configuration of the DIRD is shown in Figure~Z

1) Satellite receiving antenn

; arjtenna

|
g
! 2) DIRI !
| |
5 Convertery codeh, | 1 Video output J} ip1v.sDTV
E Sscramoers, ! Audio output Viqeo an.cd
; 5SS ;' »| audio monifor
i\2<)<‘ I
i i
R i
; Terrestrial i
{ regeiving i
|
|

Figure 1 — Basic configuration of the receiver
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Interoperability
connection unit

Satellite front end TSs of Terrestrial adapter, CS and CATV >¢—

Tuner pack Demodulation/ -
Tuning decoding P De-interleaving - Reed-Solomon
Orthogonal detection (8PSK, etc.) Frame separation decoding
T Descrambler
TMCC decoding
Terrestrial front end
Tuner pack Demodulation/ De-interleaving 1S
Tuning | decoding P hlergrchlcal B TS reqensiation
[Detection (64TWAM, etcC.) pruuebblng, ENergy A
f inverse-dispersal,

etc.
TMCC decoding x
N

Y

MPEG-2

Graphi
descrambler > DEMUX >

\Q Y5 11D video ol tput
co
\[\ P{D@Q,E{/C Y b 5D video oltput
/\ D)
% A4 P Audio outpuft
decoding

ure Basic configuration of DIRD

4.2 Sa
4
The satelli posed of the following units:
. sateILi iiing antenna;
. converter:
« DIRD;

¢ coupling cable between the converter and the DIRD.

However, the satellite receiving antenna (including a feed horn) may be integrated with the
converter.

4.3 Terrestrial receiver

The terrestrial receiver is composed of the following units:
e terrestrial receiving antenna;
 DIRD;

« coupling cable between the terrestrial receiving antenna and the DIRD.
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5 Ratings and specifications of the units of the digital satellite broadcasting
receiver
5.1 General

In the descriptions in this clause, [BS] indicates the ratings and specifications only for BS digital
broadcast receivers, and [BS ¢« CS] indicates those of the BS and broadband CS digital
broadcast dual-purpose receivers.

5.2 Satellite receiving antenna

Table 1 — Satellite receiving antenna rating

AN
Item Rating /\&

Received|frequency range [BS] 11,71023 GHz to 12,16669 GHz
[BS « CS] 11,71023 GHz to 12,74825 GH

Receiving polarization [BS] Right-hand circular \\\

[BS « CS] Right-hand/left-hand C|r

Antenna diameter The desired antenna diameter i ~as, th essary antenna
diameter varies dependlng n the re condlt ns

Output stfucture The output structure shaII ec osed \N/(ZO -type wave-guide and a
BRJ-120 flange, and fo d with*waterproof packing. No{ applicable

to the all-in- ety |th con ert

5.3 Cagnverter

<\(I’"NK ertex rating

Item Rating
Input strupture Q \/\ inp. st ctureyshall be composed of a WRJ-120-type wave-gujde and a
BRJ~20 flapg nd shall be provided with waterproof packing. No{ applicable
t the -in-oge type with a converter.
Range of jinput-sign or one \a/nnel. BS band: -90 dB(mW) to —70 dB(mW)
{Y\ CS band: —94 dB(mW) to —70 dB(mW)
Overall gain \ \% band: 52 dB + 4 dB
\ CS band: 52 dB + 6 dB
Intermedipterequegoy\ \_/ | BS band:  1032,23 MHz to 1488,69 MHz
CS band: 1575,75 MHz to 2070,25 MHz
First local frequency 10,678 GHz
Output impedance 75 Q
Output structure Waterproof receptacle equivalent to a high-frequency coaxial C15-type
connector
Power supply [BS]DC +15V +10 % —12 %, 4 W or less
[BS « CS] Right-hand circular, DC 13,5V to 16,5V (15 V), 4 W or less
Left-hand circular, DC 9,5V to 12,0 V (11 V), 3 W or less
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5.4 Coupling cable

— 13—

Table 3 — Coupling cable rating

Item Rating
Type Equivalent to S-4CFB or upper grade
Cable length The assumed maximum length is 30 m. Loss generated in the cable in
conjunction with the achievement of broadband performance is compensated
for by inserting a booster between the converter and DIRD
Connection connector Converter side: high-frequency coaxial C15-type waterproof plug
DIRD side: F-type plug
—
5.5 Specifications of DIRD
5.5.1 General
DIRD shall satisfy the following specifications.
5.5.2 F input
. Inpui-terminal structure: It is equivalent to a_hig co | C15-type gonnector

. Impgdance: 75 Q

. Received frequency:

. Input-signal level:

5.56.3 ntermediate freq

« Intermediate frequ
be performe
terregtrial tele

5.5.4 Bandwi

The band

(female)

sion shall
band for
rence.

 Chanmnel'selection: A channel shall be selected from the IF rbnge, in

. Demodulation:

«  Waveform shaping:

. Error-correction (inner code):
e TMCC decoding:

accordance with the channel-selection control signal.

The modulated signal is demodulated. The necessary
timings for a super frame, a frame, and a packet are
generated through clock regeneration, clock distribution,
and synchronization acquisition. Burst signals for carrier
synchronization shall be eliminated.

Waveforms with a roll-off factor of 0,35 and a raised cosine
characteristic shall be distributed via a trans-
mission/reception route. The sending side shall conduct
aperture compensation using x/sin(x).

Trellis/Viterbi decoding shall be carried out.
TMCC is extracted from the decoded signal and decoded.
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. Frame reconstruction: A frame structure shall be reconstructed from the decoded
signal.
. Energy inverse-dispersal: The inverse-dispersal is performed with the 15th

M-sequence PN signal.

. Error-correction (outer code): Shortened Reed-Solomon code (204, 188) is decoded.

5.5.7 Transport stream processing

A TS packet is selected in accordance with a TS selection signal from a TS packet stream that
is frame-structured (made up of 48 slots) and is output.

section formats for data stipulated by ISO/IEC13818-1:

ying three

a) one section is composed of one TS packet;

b) multiple sections are composed of one TS packet (howe (imber of

sectigns included in one TS packet is limited to 10.);
c) one section is composed of two or more TS packets.

5.5.8 Memories

5.5.8.1 Memory for storage of the RIRD prq

The rece|ver shall have non-volatile me torage pfogram codes.

5.5.8.2 Memory for storage data : pivers

As a non-volatile memor ¢ all receivers, the BS digital hroadcast
receiver |shall have a \ 0 kB 'and the) BS and broadband CS digital hroadcast
dual-purpose receive 2 > yv—of 30 kB, for a genre table, a|program
characteristic table, and etc., and each shall have a data arefa for the
storage df logo the six types the logo data is to be stored/depends
on the implementa erequired memory capacity in each logotype|is shown

in Table 4.
Table 4 — Size of logo data
4 (Three hundred types of logo data and a thousand types of services

exassumed for the BS and the broadband CS, respectively.)
> Logo data Size

HD large (1/2 compression) 354 kB

HD small (3/4 compression) 300 kB

SD4:3 large  (1/2 compression) 397 kB

SD4:3 small  (3/4 compression) 267 kB

SD16:9 large (1/2 compression) 300 kB

SD16:9 small (3/4 compression) 202 kB
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5.5.9 Video decoding and its output

The video output is described in Clause 7.

5.5.10 Audio decoding and its output

The audio output is described in Clause 7.

5.5.11

External interfaces

a) IF input

One |

F input terminal shall be provided. TN

b) Vided
This i
c) Audid
This i
5.5.12
5.5.12.1
No requi
method,

channel &
convenie

5.5.12.2
The follo

*  powe

'-suppl@ ¢
« ten keys, a decisjo

* keys
(A joy

output (except for the integrated TV)
5 described in Clause 7.
output (except for the integrated TV)
5 described in Clause 7.

Remote controller and channel access

General

ccess/system setting, etc.)
hce for the user.

‘move) downward,” “move rightward,” and “move

5.5.12.3

bl access

r supply/
increase

Brvices:

y-mode);

leftward”

ovided in

The channel access method is not specified, but is left to those involved in product planning.
However, a service ID, a channel name, and a logo are designated by the broadcast service
provider. The method of accessing a channel, that is, whether it is done by entering the service
ID or by operating the ten keys, a channel addressing key, or the like, is left for the product

planning.
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6 Ratings and specifications of the receiving units for the digital terrestrial
television broadcasting

6.1 Receiving antenna

Table 5 — Ratings of the receiving antenna

Item Rating
Range of received frequency UHF channel 13 to 62 (470 MHz to 770 MHz)
Received polarized wave Horizontal or vertical
Antenna gain Antenna gain is not specified, as it varies depghding on the reception

conditions °

Directional pattern A directional pattern is not specified, ?ﬁm\ries de ndhg on the

reception conditions. °

®  When the antenna is permanently installed outdoors (stationary receptiopfthe \antexnaygain o}k!/be
equivplent to or greater than that of a 14-element Yagi antenna (7 dB/URIF chanpel 18):
®  When the antenna is permanently installed outdoors, installation shodl ccoeding to I'NU-R 419-3 [see Figure
3).
\‘>
0 N\ A\ /
N\ \ \, /
-5 N \> N
ao | O\ \>
S D \ ‘)\
-15 \/\ Q \ —

\/ —

20 L\ /

o \ 1o yN20™~—"30°  40°  50°  60°  70°  80° ' 180°
Angle relative to direction of main response
igure 3 — Directional pattern of the antenna
(excerpt from ITU-R recommendation 419-3)

6.2 Specificationsof the DiIRD

VAN

6.2.1 General

The DIRD shall satisfy the following specifications.

6.2.2 Input
. Impedance: 75 Q
. Received frequency: UHF channel 13 to 62

. Centre frequency: 473 + 1/7 MHz (channel 13), 479 + 1/7 MHz (channel 14), and 767
+ 1/7 MHz (channel 62)
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For a stationary digital terrestrial television broadcasting receiver to serve as community
receiving equipment, the reception channel range should include the SHB (Super Hi-Band) band
(channel C23 to C63) in addition to the UHF band. Further, whether the receiver will support the
VHF band (channel 1 to 12) and the MID band (channel C13 to C22) is to be reviewed at a later
date.

6.2.3 First intermediate frequency

. Centre frequency: 57 MHz
. Local oscillator frequency: Above the received frequency
6.2.4  Synehronizationrange-of-thereceivedfrequeney AN

. Synghronization range of the received frequency: +30 kHz or

6.2.5 Synchronization range of the received clock

e Synghronization range of the received clock: +24

6.2.6 Characteristics of the tuning unit

A tuning pnit for receiving 13 segments and a t 0\ it f eiving 1 segment located in the
central part of the 13 segments shall gatisfy tk

. Minimum input level: (mW) or lower (target palue)

. Maximum input level: 20 dB(mW) or higher.

However| when the input i y egeiver is measured in terms of electric power
per segment, the level 1/13, or
-11 dB).
€
Undesirgd signal /\ > Item Protectjon ratio

Analoguel|televigiqQn \Ero\q t}e\co-\o@%l/ 18 dB [or less
m

\Qe deacent channel (undesired signal on the lower side) -33 dB|or less

4 w th%pper adjacent channel (undesired signal on the upper side) -35 dB|or less
Digital telavhm\\ F&m}‘h{co-channel 24 dB [or less
\Qﬁl the lower adjacent channel (undesired signal on the lower side) -26 dB|or less
From-the-tppereadiacentehanreunrdesired-sigret-onthetpperside) 29-dB' or less

NOTE The transmission parameters used for the measurement shall be as follows: Mode 3, guard interval

ratio of 1/8, no time interleaving, modulation of 64 QAM, and an inner-code of 7/8.

The one-segment receiver shall satisfy the above specifications. An improvement in
performance can be expected due to the fact that the segment in the centre of 13 segments is
allocated apart from the video and audio carriers of the analogue television signal for the
co-channel interference. Further, in the interference from adjacent channels, an improvement in
performance can be expected due to the separation of frequency locations.
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6.2.7 Front-end signal processing

6.2.7.1 Signal processing in the 13-segment receiver

* Receiver block diagram

Antenna

57 MHz Carrier demodulation Frequency Time De'QmF;dSpEing
Orthogonal i i . .
Q Q-{AD | i o[ gttt ol acintn o orrotealf - 150MM |-
tion SP demodulation ving ving 64QAM
© © ¥ 1 T
| | | f
'l | | L
= ] ] |
| | Frame N TMCC | o AN ANl
extraction decoding N
i
pommmm e e e e e et S e XN — NN L 1
]
]
! < >
’ 2 | 2 2 ol aginne NN
! o O de-interleaving 9 59 o ® -interfeaving dispersal 5
' £ o8 £ S T
i < gL, Bit S8 | vieni | J =5 | B?‘\‘q\ ”9@’*/_’ RN N P N
' 3 €|[|de-interleaving P 9 5 g [7] oo oy de-inteqeaV \_’ hyerse- g o
1 == o2 = [0}
= g = - o
: [a] g Bit = — (&) 'g a '9 é yte\ Energy &
H < _’de-interleaving < dexftexleavingly ™| gienerenl 1
: A A ! A <~ 7y
- ! ! ! | |
[ [ P Lemmmmmoo - [ PEUUUPDU R NP S N NSNS - N e e ]
Figure 4 — of'the 13-segment receiver

* Chanrel selection:

. Synchronizat@g

. FFT:

HF television broadcasting is selecfed.

igmal in a selected channel is orthogonally
Julated. OFDM symbol synchronization andg an FFT
\ple frequency are regenerated through synchronization
generation in accordance with the mode and the guard
terval length. The mode and the guard interval lgngth can
be judged with the correlation of the guard intervallperiod of
the OFDM signal.

FFT operation is executed for a period corresponding to an
effective OFDM symbol duration. Due to the multipath
reception, FFT processing shall be performed for T suitable

period.

* Frame extraction:
e TMCC decoding:

e Carrier demodulation:

* De-interleaving:

* De-mapping:

OFDM frame synchronization signal is extracted from the
TMCC signal.

TMCC information is extracted from the TMCC signal and
used to perform various controls.

In accordance with the TMCC information, differential
demodulation for DQPSK (Differential Quadrature Phase
Shift Keying), synchronous demodulation through the use of
scattered pilot (SP) for QPSK (Quadrature Phase Shift
Keying), 16QAM, or 64QAM is performed, to detect
amplitude and phase information.

Frequency and time de-interleaving is performed.

De-mapping of QPSK, 16QAM, or 64QAM is executed in
accordance with the amplitude and phase information and
bit information is extracted.
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* Division into hierarchical levels: When TMCC information indicates hierarchical trans-

* Bit de-interleaving:

¢ De-puncturing:

» Viterbi decoding:

mission, the signal is divided into hierarchical levels. Note
that the division is performed of 204 bytes between the byte
next to the synchronization byte (47 H) of the TS packet and
the synchronization byte of the next TS packet.

Bit de-interleaving is executed in each level of hierarchy.

Bit-interpolation is executed for each level of hierarchy, in
accordance with the convolution coding rate indicated in the
TMCC information.

Viterbi decoding with a coding rate of 1/2 is executed. In
Viterbi decoding, a soft-decision algorithm is employed to
improve performance Further to avoid etkor propagation

* Byte de-interleaving:

e Energ)y inverse-dispersal:

e TS regeneration:

RS decoding:

6.2.7.2

In digital
of 0) of the 1
signal ca

with the 15th M-sequen i g bit-by-bit basis,
except for the synck izat TS packet. Note

is
packets and the|temporal
the same as on the transmitting

on code RS(204, 188) is decoded.
if an error is detected following a
iQfY, transport_error_indicator, which is posjtioned at
bitef the transport stream packet (specifically, MSB

asting, only one segment in the central part (segmient index

transmitted as a hierarchical level of partial-reception. Such a
segment receiver described in 6.2.7.1. In order to reduce power

consumpy ne'segment can be received by reducing the size of FFT with the lower clock
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Receiver block diagram

Antenna

- - De-mapping
57 MHz pw— Carnel" demosjulatnon Frequency Time QPSK
demodula- d :r'nfgﬁlr:{%n | »| de-interleal-»| de- | 16QAM |
fion SP demodulation ving interleaving 64QAM
Synchroni 4 LY 4
n : ! ! H
regenera- | \ H H
tion [} 1 | '
1 ] ] ]
Frame m™ce | o o 3

extraction[ | decoding \

e AN

i iterbi Energy
. Bit . De-puncturing Viterbi | ) Byte Lyl inverse-
de-interleaving decoding de-interleaving disporsal

cted. As
d at the
channel

+ Chanrel selection:

* Synch

« FFT:
T size as
P4 points

As in 6.2.7.1
As in 6.2.7.1

As in 6.2.7.1
Note that, as there is only one level in the hierarghy in the
case of one-segment reception, it is not necgssary to
demodulate simultaneously for plural levels described in the
13-segment receiver.

* Carrie

e De-interleaving: As in 6.2.7.1
+ De-mapping: As in 6.2.7.1
« Bit de-interleaving: As in 6.2.7.1
* De-puncturing: As in 6.2.7.1
» Viterbi decoding: As in 6.2.7.1
« Byte de-interleaving: As in 6.2.7.1
e Energy inverse-dispersal: As in 6.2.7.1
e TS regeneration: As in 6.2.7.1

* RS decoding: As in 6.2.7.1
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6.2.8 Transport processing

It is mandatory that the DIRD has a section filtering function to support the following three types

of section formats for data specified in ISO/IEC13818-1:

a) each section composed of one TS packet;

b) multiple sections composed of one TS packet (However, the maximum number of sections

included in one TS packet is limited to 10.);

c) each section composed of two or more TS packets.

6.2.9 Memories

6.2.9.1 [—Memory forstoring DIRD programs

The rece|ver shall have non-volatile memory for storing the program

6.2.9.2

The rece
characteri
all recei
transmissi
CS may |
depends
logotype | i

able, the| program
fop data cgmmon to
ords used by all
as BS or broadband

es.the fogo data is to pe stored

ory capacity to sfore each

or satellite and {errestrial
the value shown in Table 4 in

the prev . ¢ Qr frequency list data and galteration

informati

(One hundred and eighty\ty
assu

gur hundred and eighty types of seryices are
strial digital broadcast)

asine:
HD I ax{co pression) 211 kB
;us\\\l \ \{/4 \Qpressmn) 179 kB
Pl i oo
. compression
\iﬁg |§r\ge\(4/2 comEression) 179 kB
SDWII (3/4 compression) 120 kB

6.2.10 Video decoding and its output

The video decoding and its output are described in Clause 7.

6.2.11 Audio decoding and its output

The audio decoding and its output are described in Clause 7.

6.2.12 External interfaces

a) Antenna input
One antenna input terminal shall be provided.

b) Video output (except for the integrated digital TV)
The video output is described in Clause 7.
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c) Audio output (except for the integrated digital TV)
The audio output is described in Clause 7.

6.2.13 Remote controller and channel access
6.2.13.1 General

No requirements are made for the shape of the remote controller, the keys, the channel access
method, or the like. However, commonality of the keys used for basic functions (power
supply/channel access/system setting, etc.) should be provided wherever possible, in order to
increase convenience for the user.

6.2.13.2 Recommended Keys

The following keys should be provided to enable the user to enjoy dig Brvices:

e powel-supply key (key that the user operates to switch between.the kmode);

« ten keys, a decision key, channel up-and-down keys, and

” o« ” o«

* keys for “move upwards,” “move downwards,
like may replace these keys.);

« the following key should be provided in addition to
that gan also receive Digital Satellite Broadcdsti

* netwark change key.
6.2.13.3 | Channel access

The chan planning.

However t service
provider. e service
ID or by volved in

product (

6.3 An

It is assu
may be r
in which
digitalizap
on the é
analogue

ght years
be cases
in which
troduced

7 Decq

7.1 Video decoding process and output signals
711 Video decoding process

The receiver shall be capable of decoding an MPEG-2 (ISO/IEC13818-2) stream that complies
with the constrained coding parameters given in Table 10 (a case in which the display-screen
area is not specified by sequence_display_extension) and Table 11 (a case in which the
display-screen area is specified by sequence_display_extension). Timing of video and audio
decoding and output shall be controlled by the PTS and DTS in PES header, and the control of
decoding using vbv_delay shall not be performed. Table 8 shows the meanings of the code
indexes of the MPEG-2 coding parameters in Tables 10 and 11. The positions of active lines of
the video signal are as shown in Table 9.
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Table 8 — Meaning of the code index of the MPEG-2 coding

parameters in Tables 10 and 11

Code index

Meaning

aspect_ratio_information

2 = 4:3 display
3 = 16:9 display

frame_rate_code

4 =30/1,001 Hz
7 =60/1,001 Hz

progressive_sequence

0 = Interlaced scanning scheme

1 = Progressive scanning scheme

color_prinrartes

A
I'="RecC. IIU-I‘(DI.IU&\DI.IJC(I)

transfer_gharacteristics

_ N
1 = Rec. ITU-R BT.709 (B/1'<361) N\

matrix_coefficients

1= Rec. ITU-R BT.709@T\@Q)

Table 9 — Positions of actin‘ine\

Y

Videp output-signal format Number of lines to de m\ \\ﬁétive liney
. \) Lines 23 to 22
5251 P /(7 and lines 286 td 525
525p /\\480> ( L) Lines 45 to 5p4
750p Lines 26 to 745
. Lines 21 to 560
1125i ( \%K\ .
~ and lines 584 to[1123

9

o
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7.1.2 Video output signals
7.1.21 Video output for display

The receiver shall output the video signal for display in one or more formats selected from
among 1125i, 750p, 525p, and 525i signals, regardless of the settings of the video coding
parameter values of a stream to be decoded.

The receiver shall have a function for changing the video-signal format in accordance with the
video-signal formats that can be handled by a display to be connected in a switchable manner.
When the format is 525i, the receiver shall have a further function for changing the aspect ratio
in accordance with the aspect ratio (4:3 or 16:9) of the display to be connected.

i nwe stream
and the Video-signal output shall be specified in Table 12 for the 525i,s bleN\I 3 for the
1125i or $25p signal, in Table 14 for the 750p signal. However, this ke >t apply
to cases |in which the data broadcasting and EPG are displayed

The reIalJionship between the parameter values of sequence_display

7.1.2.2 Video output for recording

The rece|ver shall output the NTSC video signal (co
as a videp signal for recording simultaneously with th
video oytput for recording should have foIIo ¢
accordan
aspect rgti
be includ

o signal)
isplay. The
e 12, in

need not
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Video-signal output

Analogue output

62360 O IEC:2004(E)

The receiver shall be equipped with at least one video output terminal. In cases in which the
receiver is equipped with an output terminal for the component signals (Y, Pg, PR), it is preferred
that at least one D-type connector be provided (which is optional for the integrated receiver).
Digital broadcasting receivers equipped with a D-type connector shall conform to the following
standards of the Japan Electronics and Information Technology Industries Association (the
former Electronic Industries Association of Japan; EIAJ).

» JEITA standard: EIAJ CP-4120

« JEIT

standard: EIAJ RC-5237

The assu

Table 15 — 1080i component out

med formats of the output signal are given in the following t

Sync signal: +300 mV, gup oged Y

ync signal (VD, HD):
O mV, not superimpd

Signal format Luminance (Y)/color difference sigh \\Reé\kgreé(blu b signal
Y: +700 mV o-peak value)
Output level Pg, Pr: +350 mV

sed on G, B, orR

Co|orimetric parameter | See Table 1 & ) Q \ ~
Impedance 75 Q 75 Q
Connector The use Ofdg typN}@tiS Phono pin x 3, sync-sigral pin x 2
recommen

Went output

Signal@r@t

Red/green/blu

b signal

Outputlev

um\r\am%\(Y\h;pJ{)r difference signal

700 mV
+350 mV

nc signal: +£300 mV, superimposed on Y

700 mV (peak-to-peak v

Sync signal (VD, HD):
—-300 mV, not superimpg

hlue)

sed on G, B, orR

CyéﬁQék{ic @r}}net\e( "Sée Table 21
\{np\}&n\og\) 75Q 75 Q

Connector

The use of D-type connector is
recommended

Phono pin x 3, sync-sigr

al pin x 2
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Table 17 — 480p component output

Signal format

Luminance (Y)/color difference

Red/green/blue signal

Output level

signal
Y: +700 mV 700 mV (peak-to-peak value)
Ps, Pkt +350 mV

Sync signal: =300 mV, superimposed
onY

Sync signal (VD, HD):
—-300 mV, not superimposed on G, B, or
R

Colorimetric parameter | See Table 21
Impedance 75 Q 75 Q
Connector The use of D-Type connector is alpih x 2

recommended

L
Phono pin ﬂsync-y
(AN

Table 18 — 480i component outp

Signal format

Luminance (Y)/color difference<
signal

[

\@ea\?lu}/ﬂgn

N

Y: +700 mV V/(peak-to-peak value)

PB, PR: +350 mV
Output level

P Sync signal; ync signal (VD, HD):
30QmW , hot superimposed pn G, B, or
superinposed on R
Co|orimetric parameter | See Table 2

Impedance 75 Q 75 Q
Connector he se Phono pin x 3, sync-signal pipn x 2

p%ector
mmend

<>

Table 19

SC composite output

Signal for at

NTSC composite signal

0utput< \e{

1Npe -to-peak value), positive polarity

ippedance \

o

Canect\\

ono pin

A

Table 20 — NTSC Y/C output

2

Qlcnnl format NTSC Y/C signal

Luminance signal: 1,0 V (peak-to-peak value)

Output level

Burst signal: 286 mV (peak-to-peak value)
Impedance 75 Q
Connector 4 pin Y/C connector
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Table 21 — Colorimetric parameters

Item

480i, 480p

1080i, 720p

Primary-color
chromaticity

The CIE chromaticity coordinates shall be as
follows:

X Y
G 0,310 0,595
B 0,155 0,070
R 0,630 0,340

The CIE chromaticity coordinates shall be as
follows:

X Y
G 0,300 0,600
B 0,150 0,060
R 0,640 0,330

Reference white

D65. The CIE chromaticity coordinates shall
be as follows:

D65. The CIE chromaticity coordinates shall

x =0,3127,y = 0,3290

x=0,3127, y = 0/3@0

Luminance (Y)
Icolor-difference
signal efquation

The equations of Y, Pg, and Pg shall be as
follows:

Y = 0,587 x G + 0,114 x B + 0,299 x R
Ps = 0,564 x (B-Y)
Pr = 0,713 x (R-Y)

The equation
follows:

be as follows:
$be as
26 x R

Note that G, B, and R correspond to gam 0 gamma
pre-corrected signals | pre-corfec
Gamma cprrection | V. = 1,099 x Lc ("0,4500) — 0,099 \/ L. (¥0,4500) — 0,099
characfteristic (0,018 < (0,018 <L 1)

=4,500x Lc (0<Lcs = 4,500 k L. (0 < L:<0,018)

where V. is the video-sig ¢ is the video-signal camefa output,

and L. is the input light and L. is the input light of the camgra. Both
lues shall be normalized by the feference

white white

NOTE 1 Tlhis standard is npotintended to

NOTE 2 |
mV/-286 mV

permissiblg

7.1.3.2

The outp
a D-type
aspect rdti

VAN

7.1.4

ith respeck to

NOTE 3 Thhis standa;s

deviation.

Copy protection

o of + 714

b define the

option of
) and the

The receiver shall be equipped with a copy protect management system specified by the
broadcast service carrier.

7.2

7.21 General

Audio decoding process and output signals

The following specification shall be applied to any audio elementary stream if not specified

otherwise.
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7.2.2 Audio decoding process

It shall conform to the LC profile of MPEG2-AAC (ISO/IEC 13818-7) and ADTS (Audio Data
Transport Stream) system. Furthermore, it shall conform to the following restrictions.

a) Sampling frequency: Corresponds to 48 kHz, 44,1 kHz, 32kHz, 24 kHz,
22,05 kHz, 16 kHz

b) Quantifying bit number: Corresponds to reproduction at 16 bits

¢ Decodable number of channels: Corresponds to AAC stream up to 5.1 channels per
ADTS.

d) Number of maximum multiple ADTS: Corresponds to a maximum of 8 ADTS streams within

the same program.

e) Audig decoding functions: Decodes audio modes of mon ultj-channel

stereo (3/1, 3/2, 3/2+LFE) an mono).

NOTE Mujti-channel stereo (3/1, 3/2, 3/2+LFE) means the number of audio chann& }and rear

speakers. (Ex: 3/1 = 3 speakers in front + 1 at rear, 3/2 = 3 speakers in front + 2 igtion of Low

Frequency [Enhancement, which means low frequency enhanced channel.

f) Decogling process when switching the audio mode and cgte smission
side
It shgll return to normal operation without making nois of audio
parameter switching.

g) Down mixing function from multi-chg

When regeiver equipment with 2-chann -channel

audio stream, the following functions sh

— the alidio volume generated by the 2 el stereo
audio| generated by decoding the all be the
same|as far as possiblg;

— therelis a possibiljt he volume is sustained in down mlixing but
excegsive noige_shall notNo case. There shall be no folding back even at
maxirhum a @ €

NOTE Foy the method(to realize abave\ fupctions, there are several methods such as automatic volume

adjustment S e Idading by increasing quantifying bit number, etc. along with such

simple met i i ipping process. The realization method shall be decided by the prodyct planning
division.

Here is t 7the receiver equipment with 2-channel stereo outpuf function

performg iXing \according to the matrix_mixdown_idx_present bit, [pseudo_

surround| trix_mixdown_idx bit value in the received AAC stream, oncondition
that the r ent satisfies the above condition. Here, L means the left front channel of

3/2 systemdaudio, e center channel, R, the right front channel, Sl, the left rear channel and

Sr, the right’rear channel. Lt and Rt indicate the stereo audio left channel and right channel

generated by the down mixing.

In the case of 3/1 system audio, k is not transmitted. Therefore, the reference example of the
down mixing process is indicated by the formula substituting Sl and Sr for the surround signal S

in the 3/1 system in Set 3 of the table (S = Sl = Sr).
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Table 22 — Reference example of signal process at the receiver equipment

Bit value of the received AAC stream Reference example of signal process at the receiver
equipment
Matrix_mixdown | Pseudo_surround | Matrix_mixdow | Value Formula of down mixing audio signal
_idx_present _enable n_idx of k
1 0 0 12 Set1:
1 1/2 Lt=a x (L+1/v2 x C+k x SI)
2 1/24 | Rt=a x (R+1/42 x C+k x Sr)
2 a=1/v2 or a=1/(V(3/2+k x k))°
3 0
T 0 TRZ T SetT: f
1 1/2 Lt=a x (L+1v2 x CXk x SI)
2 1/24
2
3 0

)
(R+1/42 x C+1/¥2 x Sr)

0 /(E

Rt=(

? Whether delection of Set 1 or Set 2 is set autofnatic at the péceiyer equipment side or user setting availpble, is
optional.
® The example shown in this tabés\(ﬁkrﬁ-race\ ly, a" {\o ixed value or dependant on "k" is alsg optional.

N

N/

7.2.3 n

a) Mong i-ch slstexed (3/1, 3/2, 3/2+LFE), 2 audio (dual mono) audio mode
corre f ' indication. However, the audio mode of an entirgd program
comp } emeéntary streams shall be a combination of the abgve audio
modes.

b) It sh \ ion and indication of bilingual/2-audio mode.

c) Itsha S Q detection and indication of mode 1/mode 2/mode 3.

7.24 Audio-sighdl output

7.241 Audio output function

It shall be equipped with an audio output function of 2-channel stereo or more.

7.24.2 Analogue audio output

a) Output level (rms value): 250 mV +103,1 mV/-73,0 mV
b) Output impedance: 2,2 kQ or less

c) Load impedance: 10 kQ

d) Output terminal type: Phono pin connector
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7.2.4.3 Audio-signal output interface for multi-channel

Recommended to conform to the standard of Japan Electronics and Information Technology
Industries Association (the former Electronic Industries Association of Japan) EIAJ CPX4141 or
have IEEE-1394 compliant output.

7.3 Receiver’s function of hierarchical modulation in digital satellite broadcasting

7.3.1 Identification of hierarchical modulation

a) The presence of hierarchical modulation shall be identified by means of a hierarchical
transmission descriptor in the received MPEG stream PMT.

For every stream having a hierarchical structure, an elementary streapf PIB to be checked
for rdference is obtained and identified by means of reference PN} of the higrarchical
transmission descriptor.

b) The hierarchies shall be of two levels.

High jand low hierarchies shall be identified by means of g ierarchical

transmission descriptor.

c) Sign4g he same

serviq

7.3.2

a) When alue, the
recei drchy and
displd

b) In cag the high
and | ierarchies
simul ip, such a
functi

7.3.3

The form .[1.2. Note

that in th L > between

the parameter’value S wce_di - i i i i ream and

the vided-si . the 525i

signal; Tgibte 24 W it i i i i it is|output in

the 750- i entioned

relations |p sheuld conform to Table 26 when the video signal is output |n the 525i signal; Table
27 when |t is autpud in the 1125i or 525p signal; and Table 28 when it is output in the 750p signal.

7.4 MP@LL moving picture and still picture of terrestrial digital television broadcast
7.41 Display on receiving equipment

The format of the video output signals shall conform to the definition described in 7.1.2.

The relationship between the parameter value of sequence_display_extension of the stream of
the MP@LL moving picture and/or still picture and the video output signal should comply with
Table 23 when the signal is 525i reduced resolution moving picture output signal; Table 24 when
it is 1125i or 525p reduced resolution moving picture output signal; Table 25 when it is 750p
reduced resolution moving picture output signal. With regard to the still picture output signal, the
relationship should comply with Table 26 when the signal is 525i; Table 27 when it is 1125i or
525p; Table 28 when it is 750p.
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8 Downloading function

8.1 General

The downloading function used to update software/data stored in non-volatile memory shall
possess certain characteristics as described below. First, an information transmission scheme
is specified, along with preferable specifications for the receiver to be updated by this
downloaded information.

8.2 Terms and definitions, service variation

8.2.1 Terms and definitions /TN

e\s\w ce ID for
and the

i a>smitted

er ID, model
number, | etc.This
megrory such as flash

. Notification information Information used for notification su
downloading, scheduling informprati
targeted model of receiver to bé
using SDTT.

. Recegiver information Information on the receivi
number, group nu
information is stor '

. Compulsory downloading

. Discretionary downloading £ i pfayed on the scrgen, and
3 the viewer’s| content

8.2.2 Service variation

8.2.2.1 Receiver i

Receiver| internal info
varies as| follow

* PNG Jogo ser¥jce\in in T n;

standard

e simplg logo sexwi vided by

e infor methods
infor , and repacking information for the mobile receiver that is transmitted
by SO strong hierarchical layer in TS provided by all digital terrestrial {elevision

Receiver internal information renewal service defined in this standard does not cover specific
memory data storing service that is provided by EPG, data service and/or video/audio service.

8.2.2.2 Engineering service
8.2.2.21 General

Engineering service is defined as the service transmitted by data carousel mechanism and is
shown below. In principle, engineering service shall be notified by SDTT transmitted by TS of all
broadcast station.

8.2.2.2.2 Functional renewal of receiver software

This function enables the receiving equipment software to be renewed or added. (terrestrial
digital television, BS/ broadband CS digital broadcast)
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8.2.23 Renewal of common data in the receiving equipment
Data used commonly in the receiving equipment is updated such as:

* genre code table, program characteristic code table, reserved words table (terrestrial digital
television, BS/ broadband CS digital broadcast);

« logo data (BS/ broadband CS digital broadcast);

» frequency list, change information (terrestrial digital television).

8.3 Transmission scheme relevant to downloading

8.3.1 General

In this sybclause, requirements of the transmission scheme are proviged f ptification
informatipn concerning download scheduling, etc., and download conte

8.3.2 Transmission scheme of notification information

8.3.2.1 Software download trigger table

To provide notice of download information, a software ble is used. However,
specific Jownload contents transmitted in the subclayse f6 iDe .3.3.3 does|not need
software |[download trigger table.

&
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Table 29 — Data structure of software download trigger table

Data structure Numper of Repre_sent?tion
bits of bit string
software_download_trigger_section(){
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslbf
reserved 2 bslbf
section_length 12 uimsbf
table id_ eyt A limsbf
reserved 2 bslbf
version_number 5 imsbf
current_next_indicator \kﬁsbf
section_number x Limsbf
last_section_number N 8 Limsbf
transport_stream_id Limsbf
original_network_id 16 Limsbf
service_id 16 Limsbf
num_of_contents 8 Limsbf
for(i=0;i<num_of_contents;i++){
group 4 bslbf
target_version 12 Limsbf
12 Limsbf
2 bslbf
2 bslbf
12 Limsbf
4 bslbf
12 Limsbf
_time-shift_information 4 bslbf
OFi<N;i++){
< start_time 40 Limsbf
duration 24 Limsbf
}
for(j=0:j<N2:j++){
descriptors()
}
}
CRC_32 32 rpchof
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Definitions for the software download trigger table:

« table_id This shall be assigned to be 0xC3.
¢ section_syntax_indicator This shall be assigned to be 0x01.
» section_length This field contains the number of bytes from immediately

after the section-length field to a section end, including CRC.
Section length shall not exceed 4093.

« table_id_ext

Data structure Number of bits Represeritatian of bit string
maker_id 8 uimst\
model_id 8 /\ W

le ST he version
change of
reaches 31, it

e versign_number This field indicates a version n
number is incremented,

« current_next_indicator
¢ sectign_number

« last_gection_number btable to

e transport_stream_id om other
+ original_network_ig

- servige_id Q

e num_

e original

jownload

covered

his field contains group_.id.

This field indicates version number of the contents to be
updated.

This field indicates a version number of the contepts to be
downloaded

* new_yersion

 download_level “01” indicates compulsory downloading, and “00” indicates
discretionary downloading.

e version_indicator
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Table 30 — Version indicator

2004(E)

version_indicator Description
00 All versions are targeted (version specification is invalid)
01 Version(s) specified or later are targeted
02 Version(s) specified or earlier are targeted
03 Only specified version is targeted

« content_description_length

and a descriptor loop.

* sche

* sched

ule_description_length This field is common among all r

download content is being tr
field is O.

ule_time-shift_information

Table 31 — Schedule time-shift in

This field indicates total byte length of a schedule loop

indicates
intended

§ of this

Schedule_tjme-shift_information (D‘e?crl
0 Identical download contgént }‘g,m) |uyal service_| |d are transmitted gn identical
schedule
1-12 Identical d loadhco ten s\ysing IuraI service_id are transmitted with 1 to12
hours time- sh| ing t issiog'on s |d bases
13-14 Reserved
15 Dowr}LoakéQten\s\ar trarer\teé using single service_id
\( N
o start_ftime Id indicates time of distribution of gownload
Q , using Japan Standard Time (JST) and| Modified
pn Date (MJD).
e duration This field indicates duration time of distribution in
seconds.
« descrjptoxs() Download content descriptor shown in Table 32 is
4 placed.
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Table 32 — Structure of download content descriptor

Data structure NumPer of Repre.sent.ation
bits of bit string
download_content_descriptor () {
descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
reboot 1 bslbf
add_on 1 bslbf
compatibility_flag 1 bslbf
module_infa flag bslbf
text_info_flag bslbf
reserved s|bf
component_size }‘nsbf
download_id Luimsbf
time_out_value_DII Luimsbf
leak_rate Luimsbf
reserved bslbf
component_tag Luimsbf
if (compatibility_flag == ‘1") {
}
if (module_info_flag == ‘1) {
Limsbf
uimsbf
Q Limsbf
podule_info_length 8 Limsbf
for (i=0; i< module_info_length; i++) {
module_info_byte; 8 uimsbf
}
private_data_length 8 uimsbf
for ((i=0: i<private_data_length ; j++ ) {
private_data_byte 8 uimsbf
}
if (text_info_flag == ‘1") {
ISO_639_language_code 24 uimsbf
text_length 8 uimsbf
for(i=0;i<N;i++){
text_char 8 uimsbf
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compatibility_flag
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A label with which the download content descriptor is identified.
The value is 0xC9.

Flag indicating whether it is necessary to restart the receiver
upon completion of downloading. “1” indicates restart, and “0”
indicates continuous operation.

Flag indicating whether an overwrite of an existing module or
addition occurs. “1” indicates addition, and “0” indicates
overwrite.

Flag indicating the presence/absence of a
compatibilityDescriptor() in the descriptor. “1” indicates that
compatibilityDescriptor() is present, and “pH-nQicates that it is

module_info_flag

text_ipfo_flag

comppnent_size

down|oad_id

time_put_value_DII

leak_}\

resery

comp

not.

Flag indicating the presence/absence i ion| for each
module in the descriptor. “1” indicatg i i >Jr each
module is present, and “0” indica

Flag indicating the presencelabsence ofs ription at
L \ind} service

smitted in

tification for the purpose of
ber for this downIIad. The
cified in

recommended time-out value in
Il section reception of the corresponding

e_of the transport buffer of the receiver. Unit is 50

~bit field is reserved for future use.

8-bit field contains a component tag of a corresponding
tream that is given by a stream identification desgriptor in
PMT.

This field contains compatibilityDescriptor which is thg same as
that in DIl. Any target to be updated by this download which
cannot be specified by table_id_ext/group in SDTT| shall be
specified by using information here.

number_of_modules
module_id

module_size

module_info_length

module_info_byte

private_data_length
private_data_byte
ISO_639_language_code

This field indicates the number of modules.
Identification of a module in the carousel to download contents.

This field indicates byte length of the module concerned. “0”
indicates undefined length.

Byte length of module_info_byte.

This field contains necessary descriptors, i.e. type descriptor,
name descriptor, and info descriptor as described in DII.

Byte length of private_data_byte.
Use of this area is beyond the scope of this specification.

This field specifies language of character description used for
the service description.
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« text_length Length of the service description in bytes.

« text_char Description concerning the service of the download contents to
be transmitted.

8.3.2.2 Transmission of SDTT

The terrestrial digital television broadcast scheme has hierarchical transmission which enables
simultaneous transmission of a plural signal that has multiple transmission parameters. The
robust hierarchical layer, where the transmission mechanism has a strong error resistance, is
used for transmitting the signal to mobile receivers. The less robust hierarchical layer, where the
transmission mechanlsm has mass transm|SS|on capablhty, |s used for transmitting the signal to
fixed recei 2 (Software Download
Trigger Table) respectlvely To dlstlngwsh each SDTT transmltted in the robust\higrarchical
layer or l¢ss robust hierarchical layer, different PID is allocated to eachhs . aft the data
structure|of SDTT and table_id here are identical.

8.3.3 Transmission scheme of the content

8.3.3.1 General

8.3.3.2 Download contents data
8.3.3.2.1 General

Additiongl specifications concerning smission

specifications are described\below.

The information concernj i i i the DDB
of the DS ]

8.3.3.2.2

eiver for
Fiptor are

It is necessary
downloading.
used. Th

<
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Table 33 — compatibilityDescriptor format

Syntax Number of bytes
compatibilityDescriptor(){
compatibilityDescriptorLength 2
descriptorCount 2

for (i=0 ; i<descriptorCount ; i++ ){

descriptorType 1
descriptorLength 1
specifierType 1
specifierData() 3
model <‘ \
version 2
subDescriptorCount 1

for (j=0 ; j< subDescriptorCount ; j++ ){

subDescriptor()

}

subDescriptor() {
subDescriptorType

subDescriptorLength
for ( k=0 ; k< su

Additions ecify the

target req
Maker ig jcati model identification (model_id) and version identification
(version load Info

Indicatio

By includi dels that
should dewnload the software, it becomes possible for models from multiple makers to download
the software at the same time. Note that if there are two or more descriptors of the same
descriptorType, the models that should download the software shall be specified by an OR
(logical sum) operation of the descriptors; however, if there are two or more descriptors of each
different descriptorType, the models that should download the software shall be specified by an
AND (logical product) operation.

A method of specifying models of the target receivers for downloading shall be specified by the
descriptorType, and specification by hardware and/or by software shall be possible.

Identification fields of the model information are shown in Table 34.
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Table 34 - Identification field

Field Content Number of bits
specifierType OxFF 8
specifierData() Code indicating “ARIB”(0x819282) 24
model Equivalent to (maker_id) 8

Equivalent to (model_id)

version Assigned to (group_id) 4

Equivalent to (version_id) 12

bits (group
dowpload the

Itis poss Frei ceivers having
a Virtual

The versjon field is divided between a version_id of 12 bits and a gr
identification). Here, the group_id is provided to divide the receivers
software [into several groups with the intention to mitigate power pla

8.3.3.2.3

Informati
message
that have
Table 35

ormation area in a DI
using several descriptors
essage) format is|shown in

Message) format

Number of bytes
downloadInfolndication(){
dsmcgMes
4
blockSize 2
i 1
1
4
4
4
2
numberOfModules ; i++ ¥
modulelD 2
moduleSize 4
moduleVersion 1
modulelnfoLength 1
for (j=0; j< moduleInfoLength ; j++ ){
modulelnfoByte 1
}
}
privateDatalLength 2
for (i=0 ; i< privateDataLength ; i++ ){
privateDataByte 1
}
}

Descriptors contained in the modulelnfoByte for the use of download will be described below.
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The type descriptor contains module type description that indicates the module carrying
download content. A receiver discriminates whether the module carries content of the data
services or content of the download by this descriptor. Notation of module type follows the
“Media Type” notations in RFC2046.

EXAMPLE application/x-download indicates that it is the download contents.

Though actual description of module type may vary by targeted receiver model, the notation
shall always follow that in RFC2046.

A module name is described in the name descriptor. The name shall be unique in all the module
names in a receiver system. For example, if all software components of a receiver system
consist of module based manner on a file system, the path of the targete odule on the file
system igdescribed-mrthismamedescriptor:

Further ddditional information of the module to be downloaded is dgssriked g scriptor.
The infomation content in info descriptor shall be in plain text. Co ¥ is utilized
when any byte data is added to the module.

8.3.3.3 Section transmission scheme of download

8.3.3.3.1 General

CDT (Common Data Table) is used when download ¥ e ion form.
8.3.3.3.2 Common for all receive

CDT is utilized to transmit the common/data that'sh mory and
shall be |transmitted in the section form #t ¢ : elevision
broadcast scheme, itis pogsib er’s service logo data is transmifted using
the data [module_byte in CDT W goNdatais dNagcated. Data structure of CDT is|shown in

Table 36
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Table 36 — CDT syntax

Data structure NumPer of Repre.sent.ation
bits of bit string
common_data_section () {
table_id 8 uimsbf
section_syntax_indicator 1 bslbf
reserved_future_use 1 bslIbf
reserved 2 bslbf
section_length 12 uimsbf
download data id VTN limsbf
reserved /\& bslbf
version_number imsbf
current_next_indicator Q d \j?slbf
section_number 8 Limsbf
last_section_number N Limsbf
original_network_id X uimsbf
data_type 8 Luimsbf
reserved_future_use 4 bslbf
descriptors_loop_length 12 uimsbf
for(i=0;i<n;i++) {
descriptor()
}
for(j=0;j<m;j++¥{
data_mod byt 8 Limsbf
32 rpchof
}
Definitior]
. tableé This shall be assigned to be 0xC8.
« sectid This 1 bit field shall be assigned to be “1”.
« sectid This field size is 12 bits. This field contains the numbejr of bytes
from immediately after the section length field to a seiction end,

« download_data_id

including CRC. To restrict the total section length to 4096 bytes,
section_length shall be 4093 or less.

This field size is 16 bits. This specifies the download
identification to apply a number for this download to all receiver.
Download data identification shall be unique in respective
original network identification (original_network_id). If the
download content is the service logo, this value corresponds to
the download_data_id in the logo transmission descriptor
described later and allocated in SDT.
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e current_next_indicator
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This field size is 5 bits, and means a version number of the
subtable. The version number increases if there is any change
of the information in the subtable. When the value reaches “31”,
it returns “0”. If current_next_indicator is “1”, version_number
correspond to the version number of current subtable that is
defined by table identification and network identification. If the
current_next_indicator is “0”, the version number corresponds
to the version number of the next subtable defined by the table
identification and the network identification.

If this 1 bit field is “1”, it means that the subtable shall be used
to the current subtable. If it is “0”, it means that the subtable
shall not be used but shall be used as the/n@(\tsubtable.

* sectign_number

« last_gection_number

« original_network_id
« data_type
+ descrjptors_length

« data_module_byte

. CRC_B2 Q

8.3.3.3.3

Downloa
done by
terrestri
Descriptq

The data|structure of the Logo Transmission Descriptor is shown in Table 37.

This 8 bits field indicates the section B section
number of the first section in the sub x00. The
section number increases, when ¢ idped with
identical table identification and j fication
is added.

This 8 bits field indicates on of the

subtable where the secti h has the

maximum section nu

This 16 bits fi 5 network

identifieati iy Iive Y network.

This the type of download data to be
following
rm of the
ter value

gf download data

e download data identification. Download data identification is

aries by the download contents or download purposgs. In the
st scheme, service logo data is specified by the Logo Trarsmission
(Service Description Table).
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Table 37 — Logo transmission descriptor syntax

Number | Representation

Data structure of bits of bit string

logo_transmission_descriptor () {

descriptor_tag 8 uimsbf
descriptor_length 8 uimsbf
logo_transmission_type 8 uimsbf

if(logo_transmission_type==0x01){

reserved_future_use 7 bslbf
loga_id 9 uimsbf
reserved_future_use /\& 4 bslbf

logo_version 12Q uj}sbf
download_data_id imsbf

else if(logo_transmission_type==0x02){

reserved_future_use X bsIbf
logo_id 9 yimsbf
}
else if(logo_transmission_type==

}

8 dimsbf
}
else{
Q resepfed_future_use 32 bsibf
}
}
4
¢ logo_trans sionxtype This 8 bits field indicates transmission type of the logo shown
in Table 38.
Table 38 — Logo transmission type
Logo_transmission_type Description
0x01 CDT transmission type 1: CDT is referred directly by the download data
identification.
0x02 CDT transmission type 2: CDT is referred indirectly by the download data

identification through logo identification.

0x03 Simple logo method

other Reserved for future use
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* logo_id This 9 bits field indicates the ID value of the logo data defined

for corresponding service.

« download_data_id This 16 bits field indicates the download data identification. It

corresponds to the table id_extension of the CDT which
involves logo data.

* logo_version This 12 bits indicates the version number of the corresponding

logo_id. This value is the same as the logo version number of
the data_module_byte in CDT.

¢ logo_char This 8 bits field indicates the 8 unit coding character strings for

the simple logo.

8.4 Pr
8.4.1

The necegssary functions and capacity and performance of th

services

8.4.2

8.4.21

The recejver should have the following

informati

8.4.2.2

pferable specifications of the receiver

General
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to the receiver internal information are described b

Necessary functions

General
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software
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permigsio ot

« to display If ent to be
downlpaded, load is a

discre

ionary download.

8.4.2.3

Download contents receiving function

a) When receiving download contents of the data carousel type, the receiver should:

* have the ability to receive the download contents that is transmitted in DSM-CC data

car

ousel according to the notification information and store the downloaded contents on

non-volatile memory?;

* have the ability to evaluate the validity and compatibility of the received download
contents;

2 In comp

ulsory downloading, the user should not be inconvenienced; proper caution in this regard is required.
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