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May 12, 2000

Comments on Brazil’s DTTB Test Results

DiBEG

We would like to express our deepest respect to the Brazil SET/ABERT group for their
serious, fair, and open comparison testing of three digital terrestrial television broadcasting
(DTTB) systems: ATSC (U.S.), DVB-T (Europe), and ISDB-T (Japan). Many countries, which
plan to start DTTB services in the near future, want to know how these systems perform
under actual terrestrial transmission conditions. The results of your tests will provide them
with useful information for selecting the most appropriate system for their situation.

When we were developing the Teletext system and the FM multiplex broadcasting
system in the late 1970s, we found that the quality of terrestrial digital transmission was very
poor compared to that of satellite digital transmission due to multipath interference, impulse
noise, etc. There is a strong need in Japan for terrestrial digital transmission to support such
services as TV transmission to vehicles, because almost all sightseeing buses and some taxies
have already installed TV receivers for passengers. In the future, probably all TV programs
will be provided via fiber to the home (FTTH) or satellite. As the propagation characteristics of
the VHF and UHF bands are suitable for mobile reception, the ultimate broadcasting service
of DTTB should be used for mobiles.

Though we are a bit behind the U.S. and Europe in the introduction of DTTB because

we have spent more time on developing a DTTB system suitable for mobile reception, we
believe that we have developed the best system.

We started pilot DTTB services in 11 cities around Japan last year. Specialized service
trials have been carried out in each city. By the way, we are planning to launch seven
broadcast-satellite digital HDTV broadcasting services using ISDB-S system this December.
Inexpensive ISDB-S receivers should be on the market by that time. ISDB-S and ISDB-T
share common receiver parts, except for the RF part. There are more than ten receiver
manufacturers in Japan, and all have the ability to supply ISDB-T receiver LSI chips.

It is not surprising that ISDB-T showed the best results in the comparison tests
carried out by Brazil, because similar results were obtained in the tests carried out by
Singapore and Hong Kong. Mobile reception has not been tested under actual circumstances
in Brazil. If such tests were carried out, the superiority of ISDB-T would be even more
evident.

The broadcasting business is quite different from the computer business. Once a
broadcasting system has been selected and implemented, it is very difficult to change.



2

Therefore, all functions that will be required should be included in the initial specifications.
The specifications of ISDB-T should satisfy most users for a long time.

We appreciate you giving us the opportunity to comment on the test results. Our

comments are as follows.

1. Laboratory tests

 1.1 AWGN performance

AWGN performance is not a crucial factor. The key performance indicator is

robustness against multipath interference and impulse noise under actual conditions. We have

developed an ISDB-T system that is robust.

AWGN performance depends on the coding rate of the error-correction codes. If you

use a more powerful error-correction code, like 2/3 convolutional code, the C/N threshold will

be lower.

Another way to improve AWGN performance is to use a decoding method that

averages the pilots of the COFDM signal. When the receiver demodulates the COFDM signal,

the data is demapped using reference pilots. Usually, the pilots include noise. Averaging the

pilots reduces error caused by the noise, improving AWGN performance by approximately 2

dB.

 1.2 Interference between Digital and PAL-M

For the interference from digital to PAL-M, the upper adjacent interference is more

critical than the lower adjacent one. Because a VSB filter is used to demodulate the PAL-M

signal, there is little variety of frequency characteristics around the lower frequencies in the

PAL-M signal channel. However, the filter characteristics around the higher frequencies in the

signal channel depend on the receiver design.

One the other hand, for the adjacent interference from PAL-M to digital, audio signals

affect the digital signals because the audio carrier of the PAL-M signals is at the highest

frequency in a 6-MHz channel. Therefore, the digital signals should be apart from the audio

carrier.

Considering not only digital into PAL-M adjacent interference but also PAL-M into

digital adjacent interference, the center frequency of the ISDB-T signal is decided to be set at

a frequency 1/7 MHz higher than that of the center frequency of the 6-MHz channel.

However, the Brazilian laboratory tests were carried out at the center frequency of the

channel. If the center frequency of the ISDB-T signal was set 1/7 MHz higher, adjacent

interference between digital and PAL-M would be reduced.
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 1.3 Impulse noise

Our targets were developing a system that is robust against impulse noise, multipath

interference, and mobile reception. Time interleaving is an effective way to overcome impulse

noise. The results of the impulse noise testing by Brazil were as expected.

In this testing, the time interleaving of the ISDB-T system was set at 0.1 s. This is

very short compared with the time for MPEG2 video encoding and decoding. MPEG2 video

compression takes about 0.5 s, so the interleaving time of 0.1 s is not significant.

 1.4 Multipath performance

In the Brazilian field tests, multipath interference was observed at all measured

points. Therefore, multipath performance is very important in terrestrial broadcasting. A

system robust against multipath interference is needed for terrestrial broadcasting. COFDM

modulation is intrinsically strong against multipath interference.

If you select the 8-k mode with 2/3 error-correction code, like DVB-8k, for the ISDB-T

system, the performance of the ISDB-T system will be equal to or better than that of DVB-8k

mode.

 1.5 Doppler effect

The performance of the Doppler effect depends on the number of COFDM carriers. A

wider carrier spacing is advantageous to Doppler effect and improves mobile reception.

To compare mobile reception performance, it is necessary to carry out tests under

Rayleigh and Rician fading conditions.

2. Field tests

 2.1 Coverage

The results of the field tests are very important. We have much experience in

terrestrial broadcasting under actual field-reception conditions. We put our experience to good

use when designing the ISDB-T system. The excellent performance of the ISDB-T system

reflects our superior design.

 2.2 Gap filling

Gap filling is a technique used to extend coverage. The results show that the ISDB-T

system using COFDM modulation method is suitable for broadcast networks that use gap
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filling.

 2.3 Indoor tests

The results of the indoor field tests were as expected. Good indoor reception requires a

system that is robust against manmade noise under unstable reception conditions.

 2.4 Mobile reception

We also think that mobile reception performance is important. The UHF band is

suitable for mobile reception. Field tests for mobile reception would confirm the superiority of

the ISDB-T system.


