A SERIES OF ARTICLES WHICH EXPLORES SOME OF THE COMPLEXITIES OF EMERGING TECHNOLOGIES

DIGITAL TERRESTRIAL TELEVISION BROADCASTING IN

AUSTRALIA

ISSUES AND OPTIONS

THE ABA'’S DIGITAL TERRESTRIAL TELEVISION BROADCASTING (DTTB) SPECALIST GroUP (SEE ABA
UPDATE NoO 9, JULY 1993) HAS PREPARED THE FOLLOWING DISCUSSION PAPER. THE GROUP INVITES
COMMENT FROM THE PUBLIC AND INDUSTRY ABOUT THE OBJECTIVES AND ISSUES THAT MICHT
INFLUENCE THE DEVELOPMENT OF FUTURE DTTB SYSTEMS FOR AUSTRALIA.

television in Australia, a domi-
nant part of our way of life,
there has only been one substantial
change - the addition of colour in 1975.

While colour pictures made watch-
ing television more enjoyable, viewers
had to invest in new television sets and
broadcasters had to invest in new stu-
dio equipment in order to take advan-
tage of the enhancement. Any further
change which involves a large expense
for both viewers and broadcasters re-
quires careful consideration. For the
public and broadcasters to decide that
investment in new equipment is worth-
while, such a change and will need to
offer a similar major enhancement of
television services.

Technological developments in the
last decade have created an opportu-
nity to consider such a change. There is
potential to offer appreciable improve-
ments in signal quality while, at the
same time, making it possible to in-
crease the number of programs avail-
able to viewers.

The new technical methods are
grouped under a general term, Digital
Terrestrial Television Broadcasting
(DTTB). Several possible systems are in
active development in North America
and Europe, each having different ad-
vantages and disadvantages for appli-
cation in Australia.

Improvements over the current PAL!
broadcasting standard used by Aus-
tralia may include:

I n the relatively short history of

1 See glossary.
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e higher quality pictures and sound,
allowing cinema quality viewing to
home audiences, with large, wider
screens;

e greater portability, allowing easy
relocation of television sets around
the house and outdoors, and even
allowing reception in moving vehi-
cles;

¢ consistent quality of reception across
the area which a television station
operator is licensed to serve, with
freedom from current annoying
problems like ghosting, interference
and noise (snow),

e greater number of program chan-
nels, depending on the quality re-
quired;

¢ less spectrum may be required for
television broadcasting in the longer
term,;

¢ flexibility in daily programming for
broadcasters to move from very high
quality pictures and sound for pres-
tige programs like sport and mov-
ies, to four or more program chan-
nels where the technical quality is
lessimportant than program variety;

e improved capacity for providing
access to sound and ancillary serv-
ices such as closed captions for the
hearing impaired, audio description
channels for the sight impaired,
multichannel sound which could
allow audio in several languages to
accompany pictures, stereo or suf-
round sound, teletext, and other
data services.

While it is possible that existing
outdoor television antennas will be

able to be used by householders to
receive DTTB signals, they will need to
buy a new television set or a set-top
signal converter. Any change will need
to ensure that the public continues to
receive the currently available televi-
sion services on their existing sets for
many years. Estimates indicate that
DTTB would not be a significant chal-
lenge to current viewing pattems until
into the next decade.

This discussion paper aims to in-
troduce the issues related to DTTB to
Australian television audiences, so
that all views can be canvassed.

BACKGROUND

Recent developments in digital tech-
nology have allowed us to re-examine
the delivery of broadcast television serv-
ices to viewers in Australia. The Gov-
ernment has decided that satellite-de-
livered pay TV services should use
digital transmission techniques which
offer, among other benefits, more chan-
nels from which to choose.

In North America and Europe, satel-
lite digital transmission developments
are being paralleled by studies into
using similar technology to improve the
performance and spectrum efficiency
of terrestrial broadcasting and the per-
formance and channel capacity of ca-
ble.

In the USA, the decision has been
made to introduce a new, technically
advanced, television broadcasting sys-
tem. This will be achieved by giving
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existing broadcasters first preference
foradvanced television channels which
would be available within the existing
broadcasting bands. This additional
channel would allow broadcasters to
develop public interest in advanced
television and assist in the total transi-
tion to the new system. Eventually,
these broadcasters must give up their
current channel which will also be-
come available foradvanced television.

In Europe, the investigation of dig-
ital technology for television broadcast-
ing began later, pantly because the
Europeans initially concentrated on try-
ing to improve analog technologies like
MAC and PAL-PLUS. The Europeans
have now largely abandoned that work
and are concentrating on digital tech-
nology.

Satellite digital television is expected
to be available in Europe by 1995, with
terrestrial digital television available
around 1999. The Europeans plan to
build compatible systems for all digital
delivery modes - satellite, terrestrial and
cable.

The ABA has been monitoring dig-
ital television developments in the
USA and Europe and considers that
they will have implications for plan-
ning broadcasting services in Aus-
tralia. The ABA has established a
specialist group of interested experts
to examine options for a digital televi-
sion broadcasting system which will
best suit Australia’s consumer and
broadcasting needs into the next cen-
tury. The move to digital transmis-
sions is inevitable, but the specialist
group is trying to provide direction
for the introduction and implementa-
tion of digital services, taking into
account the views of the public about
the relative importance of the various
issues involved.

PUBLIC COMMENT INVITED

The ABA’'s DTTB specialist group
includes representatives from govem-
ment, the broadcasting industry and
manufacturing interests.

While the specialist group will pro-
vide the ABA with valuable advice
about DTTB, the ABA also considers
that there are important social and tech-
nology issues and business interests
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which may only emerge if views are
canvassed from the public as a whole.
This discussion paper is intended to
provide the basis for these contribu-
tions.

The ABA’s specialist group has iden-
tified several key points related to DTTB
technology and the planning issues
which accompany its introduction,
which should be addressed. The key
pointsexpose the implications for broad-
casting-related services, such as pro-
gram production, as well as implica-
tions for other communications serv-
ices and the future use of the radiocom-
munications spectrum for broadcasting
services. They also point to the policies
that will need to be developed to en-
sure that change is handled as smoothly
as possible.

The key questions identified by the
ABA’s specialist group are:

HDTV and/or multichannel?

Termination of PAL services?

VHF and UHF?

Channel spacing?

USA or European standards?

Relevance of pay TV standards to

DTTB?

¢ Separation of television services into
discrete licence areas?

The ABA is seeking comments

Comments should be sent to:
Digital Terrestrial Television
Broadcasting Specialist Group
Australian Broadcasting Authority
PO Box 34

BELCONNEN ACT 2616.

about the issues raised in this discus-
sion paper. Matters not addressed in
this document may also be raised, but
should have a definite relationship to
Digital Terrestrial Television Broad-
casting,

HDTV AND/OR MULTICHANNEL?

Whatever DTTB system is chosen for
Australia, it should ideally be flexible
and allow enhancements. There are
significant and incompatible differences
between digital transmission systems
being developed by the USA and Eu-
rope, where the main work on digital
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transmissions systems is being under-
taken.

Therefore, should Australia:
¢ follow the USA recommendations

of a predominantly HDTV scenario

for DTTB, with multichannel for
satellite or cable delivered services;
or
¢ align with the European proposals,
which promote the terrestrial, satel-
lite and cable delivery of a range of
standards of service, from sophisti-
cated HDTV to Low Definition Tel-
" evision, as well as multichannel serv-
ices, to a commonly available televi-
sion set?
Australia’s choice will need to take
account of which scenario provides the
greatest benefit for broadcasters and
the viewers alike.
The introduction of DTTB is likely to
enable improvement in picture quality
in three distinct and significant areas:
i) elimination of ghosting and other
interference phenomena;

ii) introduction of wider screens and
higher resolution pictures; and

iii) the capacity for picture resolution to
be varied to suit the program being
screened.

TERMINATION OF PAL SERVICES?

DTTB will need spectrum to enable
it to be introduced in Australia. One
possibility is to use currently unused -
or unusable - parts of the terrestrial
television broadcasting spectrum. Be-
yond this, additional spectrum for DTTB
could be obtained by replacing existing
television services with DTTB services.
Thiswould cause considerable upheaval
in the short term so, at this stage, it is
primarily seen as a possibility for the
longer term.

There is a huge investment in infra-
structure to support Australia’s televi-
sion broadcasting system, known as
PAL. The current PAL television set
population in Australia is about seven
million and there are also several mil-
lion VCRs. Television sets have a typi-
cal, useful life of between 10 and 15
years. As long as there is a sizeable
population of PAL sets in viewers’
homes, termination of PAL services will
be very difficult. The introduction of
DTTB will require a period where par-
allel transmission, of both PAL and



DTTB signals, is required.

The only comparable examples of
introducing a new, but incompatible
television broadcasting standard was
the change from 405 line to 625 line?
television in the UK and the change
from 819 line to 625 line television in
France. The changes were timed to
coincide with the introduction of col-
our television but parallel broadcasting
of both standards was maintained for 20
years in the UK, and longer in France.

How soon PAL services could be
terminated, depends on how soon DTTB
is introduced and how quickly a large
DTTB television set population can be
established. That, in turn, depends on
set prices, quality of service, the number
of channels and the availability of at-
tractive programs.

In the US, it is proposed that DTTB
services would start in unused or unus-
able channels and be broadcast simul-
taneously with existing NTSC services.
Every existing broadcaster will be allo-
cated a channel for DTTB delivery, and
both of these channels will be required
1o carry the same programming mate-
rial for a period of 15 years. By that
time, the population of DTTB television
sets is expected to have reached a level
that would allow termination of NTSC
services. The vacated spectrum could
be used for more DTTB services, but
could also be used for other, yet to be
determined, purposes.

On the other hand, Canadians (who
expect to follow a similar simulcast
option) have indicated that an enforced
termination of NTSC analog services is
not desirable. They believe that the
decision should be based upon com-
petitive market forces and should be
made by industry organisations on a
market by market basis.

European countries have yet to
decide how DTTB will be imple-
mented.

VHF anp UHF?

The decision to use both VHF and
UHF television bands, or only UHF, for
DTTB will be based on the technical

requirements of the DTTB standard
ultimately adopted by Australia and the
limitations imposed on DTTB planning
by past broadcasting planning prac-
tices. The need to provide for both PAL
analog and DTTB during an extended
phase-in period also imposes technical
constraints on the planning of DTTB.

Of the VHF television channels cur-
rently used in Australia, channels 0, 1
and 2 may not be suitable for DTTB.
Channels 3, 4 and 5 are also unsuitable
because they straddle the spectrum set
aside, internationally, for FM radio. The
remaining VHF channels (currently 6 to
11, but channel 9A and 12 may also be
considered as they are expected to be
available for broadcasting purposes in
future years) may be suitable. On the
basis of overseas studies, UHF channels
28 to 69 will be suitable for DTTB.

It is likely that the technical perform-
ance of currently used outdoor VHF
and UHF antennas will be adequate for
DTTB. To minimise disruption to the
domestic television systems, it is desir-
able that DTTB services are introduced
in spectrum where the existing PAL
services are now found. In Europe, it is
possible that DTTB will be transmitted
exclusively in the UHF television bands.
In the USA, the FCC has already man-
dated the use of UHF television bands
for DTTB.

There are major economic consid-
erations associated with DTTB. The
majority of DTTB television sets will
be built to receive only signals trans-
mitted in the UHF bands, as a conse-
quence of European and American
decisions. If Australia decides to use
both VHF and UHF television bands
for DTTB, television sets will have to
be deliberately designed to meet this
need, and the costs will be higher as
a consequence,

CHANNEL SPACING?

The use of 8 MHz spacing between
UHF television channels in Europe al-

- lows the adoption of 8 MHz-wide DTTB

channels. The USA uses 6 MHz spacing
between channels and is moving to

produce a standard specifying 6 MHz-
wide channels for DTTB. The differ-
ence in channel spacing used in Europe
and the USA is a major consideration in
deciding what DTTB standards are likely
to be adopted by Australia. It is unlikely
that a system will be specifically devel-
oped for Australian 7 MHz channel spac-
ing because of the limited market for
specialised television sets. For Australia,
then, retaining channel spacing of 7
MHz may not be a sensible solution.

In the case of the 8 MHz European
system, there may be difficulties in the
adoption of an acceptable Australian
national television channel plan with-
out some disruption to current channel
allocations. This certainly appears to be
the case in the VHF television bands but
may be a less of a problem in the UHF
bands. Despite these potential plan-
ning difficulties, channel spacing based
on 8 MHz could lead to a DTTB system
of superior performance and, in the
longer term, improved spectrum pro-
ductivity through the use of same chan-
nel repeaters and single frequency net-
works.

A USA 6 MHz based standard could
be adopted for use in Australia in both
the VHF and UHF bands. Australian 7
MHz channel spacing could readily ac-
commodate the 6 MHz DTTB signal.
However, there needs to be serious
thought about what could or should be
done with the 1 MHz of spectrum ‘left
over’. The merits of adopting this chan-
nel spacing include the early availabil-
ity of affordable television sets and
earlier introduction of DTTB services.

A modified European or USA stand-
ard, adapted to suit Australian 7 MHz
channel spacing, if that option be-
comes technically possible, could be
used in either VHF or UHF bands.

USA oR EUROPEAN STANDARDS?

At the moment, the Australian televi-
sion industry is aligned, at least techni-
cally, with Europe. If television broad-
casting in Australia were to remain
analog, then this situation would prob-
ably continue. However, the imminent

2.. The original picture in the UK was made up of 405 horizontal scan lines, while the present system uses 625 lines, which
means that the lines are closer together, are less visible and improve picture quality. In France, the original system of 819
lines provided very high quality black and white pictures, but used almost twice the spectrum needed for the 625 line system.
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introduction of digital technology for
Australian television opens the door to
interesting options unable to be consid-
ered previously, namely the ability to
consider USA-based standards.

The compatibility problems created
by the two standards, NTSC and PAL,
and the need for expensive conversion
processes are no longer major issues.

With digital technology, Australia is
able to reconsider which standards to
align with, not only on the grounds of
technical merit, but also because there
may be economic benefits in favouring
one system over the other.

The availability of a reasonably
priced, dual-standard PAL/DTTB tel-
evision set will need to be assessed.

RELEVANCE OF PAY TV
STANDARDS TO DTTB?

Section 94 of the Broadcasting Serv-
ices Act 1992 provides that the holders
of subscription television licences A
and B should agree an appropriate
standard for full digital transmission for
pay TV services. The Minister will then
declare the chosen standard following
consultation with OPTUS. If the two
licence holders are unable to agree on
astandard by 1 March 1994, the Minister
must make the decision in consultation
with the parties involved, having regard
to any relevant international standards.
However, pay TV is the only area where
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procedures for determining standards
for broadcasting systems have been set
down in legislation.

The procedures for selecting pay
TV standards is not expected to lead
to complications in selecting DTTB
standards. Therefore, a DTTB stand-
ard could be set which reflects evolv-
ing world standards, but is adapted to
suit Australian requirements.

SEPARATION OF TELEVISION
SERVICES INTO DISCRETE LICENCE
AREAS?

In Australia, television operators pro-
vide services within defined areas called
licence areas. There are several hun-
dred licence areas, both large and small,

Television broadcasting in Australia
has been planned to provide viewers
with access to six television services
through networks of terrestrial trans-
mitters, though, in many areas, the fifth
network (SBS) and the sixth network
may not be operating.

Some operators provide programs
across the nation. Others do not and
most commercial television services
make provision for local news, adver-
tising and community announcements.
The insertion of local programs is facili-
tated by arrangements between major
metropolitan-based networks and their
regional affiliates and is made possible
by using translators to broadcast the
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programs originating from main trans-
mitters, Each translator broadcasts ona
different frequency from the main trans-
mitter and from each other.

One option for DTTB in Australia
involves using single frequencies for
each television service. In other words,
the whole of Australia could become a
single licence area for some services.
Another possibility enables single fre-
quency networks to cover smaller geo-
graphic areas such as a State or a
Territory.

While there may be benefits in the
creation of a national licence areas
using a single frequency, the capacity
for local programming to be inserted
would be negligible. Similarly, the in-
sertion of local advertising would not
be possible. The ability to have both
targeted and localised advertising has
benefits for audiences and advertisers.
The retention of areas that could be
independently programmed within a
licence area would help preserve a
measure of localism, or at least region-
alism, in both programming and adver-
tising.

The commercial, economic, social,
cultural and political implications of
adopting the concept of national sin-
gle frequency services need to be
examined.

Australian Broadcasting Authority (ABA): The ABA is responsible for planning and regulating broadcasting services in Australia. It gets
its mandate from the Broadcasting Services Act 1992.
Advanced television (ATV): US digital HDTV system.
Analog: Currently available radio and television services are delivered using analog technology.
Aspect ratio: The ratio of the width of a televisio picture to its height.
Digital: The way in which radio and television services will be delivered in the near future. Digital technology was first developed for
computers, but it is being used, more and more, for other communication purposes, such as for telephones and broadcasting.

Federal Communications Commission (FCC): The USA’s broadcasting and telecommunications regulator

High Definition Television (HDTV): A television system having 16:9 aspect ratio and at least 1000 lines making up the picture (about

double existing systems)

Multiplex Analog Component (MAC): A form of analogue transmission signal coding used for satellite broadcasting.
Multichannel: More than one program per transmission channel.
NTSC: The analog television system currently used in the USA, Japan, Canada and in some other countries.
-PAL: The analog television system carrently used in Australia, Europe and in some parts of Asia.

PAL PLUS: An enhancement to the PAL system which provides a 16:9 aspect ratio.

Set-top signal converter: Similar in appearance to a VCR. A converter translates a signal, e.g. satellite, broadcast in one system, to a form
suitable for use on an existing television set.
Simulcast: Broadcasting the same program on two or more channels.
Signal channel networks or signal frequency networks or same channel repeaters: A network of transmitters that all broadcast on
one channel/frequency throughout the area served by the station. The ihree terms are used interchangeably.
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