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T proposal uses part of the band segmented
digital television modulation system to provide a
rugged and relial - digital radio service for
portable and mobile receivers. This I B system
is similar in many aspects to both the European
DVB-T digital television and the Eureka-147
COFDM digital radio systems and provides flex-
ibility in data rate according to requirements of
the broadcasters. The narrow and ISDB-T dig-

ital radio system is expected to receive roval
inJapan later this year. for domestic imj enta-
tion.

FCC developments During his keynote speech,
FCC Chairman William Kennard made many
references to future use of the spectrum and how
it can be auctioned to the user who values
particular spectrum the most.

Of particular significance to IBOC develop-
ments are proposals for low power FM radio
services, known in the USA as microstations.
These LPFM services will operate in the spaces
between existing high power FM broadcasting
services at powers of 10 watts, 100 watts and up
to 1000 watts. Once these services are estab-
lished it will be much more difficult for FM 30C
systems to operate in the FM band without
causing interference to the LPEM services.
Digital satellite radio: Two new ¢ al satellite
radio systems were unveiled at NAB'99. Japan is
developing a satellite digital broadcasting serv-
ice for domestic use, operating ai 5 GHz . It is
intended to provide reliable service in the pres-
ence of multipath reflections—in circumstances
where FM suffers from severely impaired recep-
tion. Still in development, the system is expected
to be approved in Japan by the end of 1999. It
provides for satellite delivery and for gap filler
terrestrial transmitters in the 2.6 GHz band (S-
band).

The service uses different frequencies within
the band, for wide-area and small-area transmit-
ters, to ensure reception by all domestic receiv-
ers within the service area. Wide area gap filler
transmitters receive their signals from the satel-
lite at Ku band (12 GHz) and retransmit them in
the 2.6 GHz band (overcoming interference
problems within the coverage area), while small
area terrestrial retransmission re-use the same
2.6 GHz frequencies received from the satellite
to provide localised extension of coverage in
small pockets of poor reception for the 2.6 GHz
satellite signals due to sha »wing by buildings.

Three satellite digital radio services companies
also reported:

e WorldSpece proposes to use three satellites to
cover remote and regional parts of the world,
serving Africa, Asia and the Americas. To date it
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has launched one satellite. AfriSpace, which
passed acceptance tests on 14 April 1999 and
commercial service will begin soon. It uses
single carrier modulation with a maximum data
rate of around 1.6 Mbps. Intended as a replace-
ment for short-wave services, it provides reliable
high-speed interactive multi-media services to
areas not adequately served by other me .

o XM Satellite Radio is a US deve pment which
provides direct-to-home satellite radio services
for subscription broadcasters. XM radio is deliv-
ered as part of a bouquet of services including
digital to vision services but its radio services
are aimed at niche markets.

e CD Radio is another US satellite digital radio
service using mu i carrier modulation to provide
subscriber radio services by satellite, operating
now.

Datacasting and multi-media Discussions on
datacasting and multi-media broadcasting at-
tracted a number of high profile speakers from
Microsoft, Web TV, Sun Micro-systems, and Larry
Ellison of Oracle Systems. Broadcasters and
content providers consider that multi-media serv-
ices are the major new business opportunitics:
many want to provide interactive multi-media
services. Two datacasting models are:

o carousel model: broadcasters transmit the same
material on a cyclic basis and viewers receive
and store the data as it is transmitted o later
recovery and viewing; and

o continuous transmission model: (or streaming
media data transmissions) data is continually
transmitted and can be received by any author-
ised user for recording or immediate use.

In each case, interactive capability is a critical
factor. The return path is either a telephone line
or a GSM digital telephone implying that the
return data rate need not be great, typically of the
order of 14 kbps or less for GSM, or 56 kbps
using a telephone line. The forward dc very
capacity of data and multi-media services is seen
as the major issue, requiring a minimum of
around 300 kbps (compared with the Internect
over the telephone currently providing 56 kbps).

One speaker indicated that he sees each digital
television receiver becoming a home server for
HDTV with 10 Gbit hard drives to become avail-
able next year, becoming a multi-media home
platform (as described in the DVB standards adopted
for Australian digital television). According to a
speaker from Japan indicated that storage devices
for HDTV will need about 46 Mbps data handling
capacity for replay while recording (the advent of a
digital VCR). We will need new disk storage
technology to handle the very high data rates required
for storage and simultancous replay of B TV. &
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