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3, Channel Coding and Modulation
Figure 2 shows a functional block disgram of channel coding sand modulstion.

Fig. 2 Black Disgram of Chamnel Coding and Mednlation
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QOutline of the Specification for ISDB-T

ISDB (Integrated Services Digital Broadcasting) is a new type of broadcasting for multimedia services. It ¢
integrates various kinds of digital contents, each of which may include HDTV, SDTV, sound, graphics, tes
ISDB contains a variety of services, it must cover a wide range of requirements that may differ from one s
For example, a large transmission capacity is required for HDTV service, while mobile reception is requirt
data services. ISDB-T (Terrestrial Integrated Services Digital Broadcasting) systems are characterised by:

o MPEG-2 interface: the input signals to the system and output signals from the system conform to th
specifications.

o flexible use of modulation schemes: digital contents can be simultaneously transmitted with the app:
schemes and appropriate bit-rates for each type of content integrated in the ISDB stream.

e use of a control signal that informs the receiver of the multiplexing and modulation configuration.

 partial reception: some of the services can be received by a lightweight, inexpensive narrow-band re

ISDB-T can be applied to either DTTB (Digital Terrestrial Television Broadcastmg), DSB (Digital Sound
mixture of these services, or full multimedia services.

Tokyo pilot station is experimentally broadcasting from ‘Tokyo tower. This pilot broadcasting will be exter
trials, ranging from the northern island of Hokkaido to the southern island of Okinawa in 1999, using elew
stations located around the country and connected to the program distribution centre in Tokyo.

An outline of the specifications for ISDB-T are described below. Various systems suitable for different ap;
spectrum conditions can be derived by selecting an appropriate number of segments.

The specifications describe a transmission system that delivers an IF signal with input signals of MPEG-2
which includes the re-multiplexing, channel coding, modulation, transmission control and the correspondir
receiver.

1. Baseline of ISDB-T

By using MPEG-2 coding and systems in the multiplexing process, ISDB-T provides elements in operatior
are common to those in digital satellite broadcasting and communications. It also provides flexible multi-p
different reception conditions by hierarchical transmission in a transmission channel, The transmission par
hierarchical layer can be selected independently of each other.

A Transport Stream is re-multiplexed and arranged into data groups (Data Segments) prior to OFDM (Ortt
Division Multiplexing) framing, After channel coding, data segments are forming into OFDM segments, e:
bandwidth of Bo/14 MHz (Bo =6, 7, or 8 MHz), by adding pilots.

1.1 Hierarchical Transmission

In ISDB-T, the transmission parameters of the modulation scheme of OFDM carriers, the coding rates of i
length of the time interleaving can be independently chosen for each data segment. Hierarchical transmissi
achieved by transmitting OFDM segment groups having different transmission parameters in a channel, A
layers (three different segment-groups) can be transmitted in one channel at the same time.

It shouid be noted that partial reception is regarded as one hierarchical layer.

1.2 Partial Reception

http://www .nhk.or.jp/strl/open99/de-2/shosai-e.html 2004/11/8
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By limiting the range of frequency interleaving within a segment itself, it is possible to separate a segment
from the remaining segments in the transmitted signal. In such a way, partial reception of services containe
channel can be obtained using a narrow-band receiver that has a bandwidth of one OFDM segment.

It should be noted that partial reception uses a dedicated segment ,which is positioned to be the central one
segments.

Figure 1 shows an example of hierarchical transmission and partial reception.

13 M}ﬂﬁplexing for Hierarchical Transmission

Multiplexing in the ISDB-T system complies with MPEG-2 systems. For the hierarchical multiplexing in I
principle, a single transport stream (TS: defined in MPEG-2 systems) is transmitted in a transmission chan
Ns Bo/14 MHz (Ns indicates the number of segments used in the system), whether or not a hierarchical 1
operation. For this reason, division and synthesis of the TS is necessary and this process is performed at b
and reception sides.

Tt should be noted that because a signal for partial reception is part of the whole signal in a channel, part o
in partial reception.

{Sound/Data  HDTV ™\ /Sound SDTV sov N\ { Sound

/Data (Mobile Reception) (Stationary Reception)

hr—A— ——

s .
Al

# Spectrum >

7’ \

1

<—58 MHz ¥ = é—sammﬁ
| 420 kHz
- | . VAN
&4

g /—

 soososons
A

(Example of ISDB-T for 6 MHz using Ns = 13 for television services, 3 and 1 for a

Fig. 1 Example Diagram of Hierarchical Transmission and Partial Rec
2. Transmission Parameters (ISDB-T for 6 MHz)
Table 1 Segment Parameters for ISDB-T (6 MHz)

Table 2 Transmission Parameters for ISDB-T (6 MHz)
Table 3 Information Rates per Segment for ISDB-T (6 MHz)

3. Channel Coding and Modulation

http://www.nhk.or.jp/strl/open99/de-2/shosai-e.html 2004/11/8
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Figure 2 shows a functional block diagram of chammel coding and modulation.
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Null RS-TSPs

¥
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h
k.

Modulstion
-I-lBit Intetleavinﬁl-lvl Mepper I—-Ir
Modulation Synthesis of OFDM
- - Hierarchical Time Frequency Frame IF
| Bit Interleaving || Mapper [-1# Burst Stream [ | Intesleaver | T |Interleaver| | Adaptation |
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Fig. 2 Block Diagram of Channel Coding and Modulation

In the byte-wise interleaving, the delay caused in the interleaving process differs from stream to stream of
depending on its properties (i.e. modulation and channel coding). In order to compensate for the delay diff
de-interleaving in the receiver, the delay adjustment is carried out prior to the byte-wise interleaving on the

The frequency interleaving consists of inter-segment frequency-interleaving and intra-segment frequency-i
inter-segment interleaving is carried out among differential modulation (DQPSK) segments and among col
(QPSK, 16QAM, and 64QAM) segments. The intra-segment frequency-interleaver is a random interleaver
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Going Digital

December 1, 2003 marked the birth of digital terrestrial broadcasting in
Japan. The service was launched in parts of Tokyo, Osaka and Nagoya.
Digital terrestrial broadcasting will make possible advanced services such as
HD broadcasting, data broadcasting and multiprogramming. TV will come to
play the role of a "total information gateway" in the home. Digitalization will
also promote efficient and effective utilization of radio spectrum resources,
and pave the way for the creation of new communication businesses.

Besides HD broadcasts, which are of central importance, digital broadcasting
offers several other advantages.

Data Broadcasting

Data broadcasting delivers information
ranging from emergency updates to facts that
make everyday life more rewarding and
convenient. Digital satellite broadcasting
delivers national and international news,
weather, sports and market information, while digital terrestrial broadcasting
is devoted to information with a regional appeal. .

Data broadeasting

EPG (Electronic Program Guide)

The EPG displays up to eight days of program listings on the TV screen.
Using a remote control device, viewers can program a recording in advance
via the EPG.

Digitalization in Japan

2006
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Multiprogramming
Digital broadcasting has the bandwidth capacity to broadcast two to three

. conventional TV programs on a single channel. In 2004, NHK will use this
multiprogramming capability at the 2004 Athens Olympics.

Mobile Terminal Reception
Viewers will soon be able to receive digital TV signals on cell
phones, car navigation systems, and various other types of mobile

receivers. This will enable viewers to enjoy clear digital TV

htto://www.nhk.or.io/pr/english/annual/2004/04page 05.html
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reception anytime, anywhere.

Interactive Services
By using a remote control to answer quiz questions, send in requests and so
on, viewers can participate in TV programs from the comfort of their own

living rooms.

Catering to Special Needs

NHK provides human-friendly broadcasting services for the benefit of people
with special needs. These include real-time subtitles in live programs for
viewers with hearing difficulties; supplementary narration for the visually
impaired; and a speech rate converter that allows users to select a preferred
speed of speech.

Upgrading Facilities for the Digital Age

As of April 2004, approximately 80% of the programs aired on NHK’s
General TV were being produced in HD. Of the 25 studios at the NHK
Broadcasting Center in Tokyo, 18 are now devoted to HD production.
Twenty-four of NHK's 73 OB vans are equipped for HD broadcasts. The
other OB vans will follow suit over the next few years. NHK is also
converting local stations to digital broadcasting specifications so as to enrich
regional broadcasts.
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