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In tr o d u ctio n

Pay TV, home shopping and interactive 
television are all possibilities with the 
advent of a ‘broadband’ cable network. 
This paper briefly discusses the deliv
ery of video services using optic fibre, 
coaxial cable and copper pair cable 
technology.

Possible methods of bringing video 
services to the home are examined and 
an overview of current Australian initia
tives in implementing a cable video 
network is presented.

T elephone  N etw ork

Telecommunication carriers in Australia 
such as Telecom and, more recently, 
Optus have built an intricate cable net
work. It is this far reaching network that 
allows telephone conversations to take 
place between individuals who may be 
thousands of kilometres apart.

Simple copper wire pairs connect 
telephones from private residences and 
business premises to a local telephone 
exchange. In the past these local ex
changes were connected together with 
cables composed of a large number of 
copper wire pairs, but nowadays it is 
normal practice to connect local ex
changes with op
tic fibre cables. For 
long d istan ce 
routes or trunk 
routes (e.g. Sydney 
to Melbourne) co
axial cables or mi
crow ave radio 
links have tradi
tionally been used.

M u r r a y  D e l a h o y

In more recent times these transmission 
media have been augmented for heavy 
traffic routes by high capacity optic 
fibre links.

Coaxial cables can carry more infor
mation than copper wire pairs. A cop
per wire pair can carry the voice infor
mation for one telephone call, while a 
coaxial cable can carry hundreds of 
calls at any one time.

Optic fibre has even greater informa
tion carrying capacity than coaxial ca
ble. It is this greater information carry
ing capacity or greater ‘bandwidth’ that 
is contributing to the popularity of optic 
fibre.

Op tic  F ibre

Optic fibre is carefully manufactured 
silicon glass fibre with special charac
teristics that allow it to transmit light 
with very low loss. Light waves used for 
optic fibre communications are from 
the near-infrared part of the spectrum. 
These light waves carry information 
from the transmitter through the fibre to 
the receiver.

Delivery of video services requires 
the transmission of large amounts of 
information. Optic fibre is well suited to 

such intensive transmission require
ments. An optic fibre can easily 
carry a number of video services 
such as pay TV channels, video on 
demand and interactive television.

O ptic  F ibre in th e  N etw ork

Optic fibre is being deployed into 
the telephone network in pro
gressive stages. The move to an 
all fibre network has al
ready commenced with 
optic fibre replacing co

axial cables on heavy traffic routes. 
Initially however, customers are likely 
to see a hybrid optic fibre/coaxial cable 
network rather than a full fibre net
work.

Optic fibre can be used in two pos
sible ways to deliver video services: 
Fibre to the Home (FTTH) where the 
connection from the local exchange to 
the home terminal equipment is en
tirely optic fibre. Fibre to the Curb 
(FTTC) where optic fibre cables extend 
to a junction point where signal conver
sion takes place and the final distance 
to the home terminal equipment is 
traversed by coaxial cable. FTTC sys
tems are really a hybrid between a fully 
optic fibre connection and a fully co
axial cable connection.

F ibre T o T he Home

FTTH proposes to replace all existing 
copper wire pairs with optic fibre. Every 
home will have its own optic fibre 
connection, making it theoretically pos
sible for residents to get access to a 
large number of video services. An 
optic fibre network can be used to 
provide High Definition Television or 
HDTV as it is commonly known. Inter-
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active television is another service that 
can be introduced with a broadband 
fibre network.

In a FTTH scheme, the electronics 
required at the receiver to interface 
with the fibre and process the incoming 
signals currently remains expensive. 
FTTH therefore is not currently consid
ered a cost effective solution for the 
present but it remains a long term goal 
for telecommunications carriers who 
are interested in delivering a range of 
video communications services to the 
home.

Hybrid  N etw or ks

Hybrid networks using both optic fibre 
and coaxial cable are seen as a more 
viable alternative for introducing cable 
delivery of video services.

Coaxial cable, although providing 
less bandwidth than optic fibre, is well 
suited for video distribution. Established 
cable television services in the USA and 
Europe have primarily relied on coaxial 
cable networks for distributing televi
sion programs to individual homes.

One possible hybrid architecture 
involves using optic fibre to provide 
video services to telephone exchanges 
and using coaxial cables to distribute 
the video services from the exchange to 
individual homes. Such a hybrid net
work could provide 50 to 100 video 
channels of conventional television pic
ture quality if analog television signals 
are used. If digitally compressed signals 
are used a greater number of channels 
might be possible.

A natural extension of the proposed 
hybrid scheme is to bring the fibre from 
the exchange to a point closer to the 
homes being served. The FTTC hybrid 
scheme proposes to install fibre to each 
street corner or to another convenient 
location. Coaxial cables will then be 
used to connect each house in the street 
to the fibre at the street corner. It is 
expected that a FTTC scheme will be 
able deliver to the home approximately 
500 video services of conventional tel
evision picture quality. A comparison 
o f network architectures for FTTH and 
FTTC is shown in Figure 1.

In an FTTC situation, multiple video 
services will be delivered to the curb. 
The resident can choose which video 
service he or she wants to watch from

all that is available from the fibre termi
nation at the street corner. Once a 
decision is made an electronic switch at 
the street corner will connect the ap
propriate service to the coaxial cable 
leading to the resident’s house.

The receive equipment or decoder 
required to process the signals from a 
coaxial cable connection is far less 
expensive than that required for a FTTH 
connection.

Although when compared to FTTH 
the number of channels that can be 
delivered by a hybrid network is less, 
the relatively low cost of implementa
tion makes a hybrid network a viable

alternative for bringing ‘broadband’ 
services to the home.

It is important to note that the number 
of video channels made available to the 
home depends not only on the trans
mission medium (e.g. coaxial cable or 
optic fibre) but also on the network 
architecture and switching technology 
used.

A u s tr a lia n  De velo p m en ts  in 
Op tic  F ibre T echnology

Telecom in Australia is progressively 
deploying optic fibre in the telephone 
network. Optic fibre has now been 
deployed in most trunk and inter-ex
change routes. The next stage of de
ployment is to bring fibre closer to the 
home.

Telecom is conducting trials in deliv
ering video services to the home using 
optic fibre technology. These trials are 
being conducted at Cordeaux Heights

in Wollongong and at Centennial Park 
in Sydney. In Cordeaux Heights, FTTH 
and a hybrid network architecture 
(FTTC) are being trialed while Centen
nial Park is solely a hybrid network 
project. [See April Update fo r  further 
discussion o f  the Telecom project.] 

Telecom recently announced the 
form ation of a subsidiary called 
Visionstream to coordinate work on 
implementing a broadband network. 
The network will be a hybrid system 
using both optic fibre and coaxial cable. 
Under Telecom’s current plans the net
work is to pass 1.1 million homes within 
three years. Deployment of the net

work will initially be restricted to the 
‘high density’ areas of Sydney, Mel
bourne, Brisbane and the Gold Coast.

Cable pay TV licensees will be the 
first service providers to use the hybrid 
network. Telecom earlier this year 
reached an agreement with Cable Tel
evision Services (CTS) for a 10 channel 
pay TV service to be provided using 
Telecom’s new network1. According to 
Telecom, it will be possible initially to 
provide 67 channels of cable television, 
with other facilities such as home shop
ping and interactive games to be intro
duced at a later stage2.

Telecom is investing $710 million to 
implement the fibre/coaxial cable net
work and has recently announced 
Philips as a major contractor to work 
with Visionstream in providing broad
band services to the home\

continued on p. 16

Optical Fibre ------------- Coaxial Cable

Figure 1. Example of FTTH and FTTC cable network.
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continued from p.15 
ADSL

Due to developments in digital com
pression and advanced digital electron
ics, technologies have now emerged 
that can deliver video over existing 
simple copper wire pairs.

Asymmetric Digital Subscriber Line 
(ADSL) is a technology that can deliver 
video services from a local telephone 
exchange to the home using existing 
copper wire pairs. Using ADSL, three 
communication channels are opened 
up for use at any one time. The first 
channel is a narrowband channel used 
for voice communications. The second 
channel is another narrowband chan
nel used to send control signals back to 
the exchange. The third channel is a 
wideband channel used for transmit
ting video services to the home.

This implementation of three inde
pendent communications channels al
lows a normal telephone conversation 
to be conducted even when a video 
service is being received over the same 
copper wire pairs. A simple illustration 
of an ADSL system is shown in Figure 2.

With ADSL, only one television chan
nel will fit into the existing copper wire 
pairs. This complicates switching from 
channel to channel but is overcome by 
placing an electronic switch at the tel
ephone exchange. The local exchange 
will have available a number of televi
sion channels or video services. Using 
the control channel the viewer commu
nicates to the local exchange which 
television service he or she prefers to 
watch. The electronic switch at the 
exchange then connects the appropri
ate television service to the copper wire 
pair leading to the viewer’s house.

The great attraction of ADSL is that it 
does not require the extensive invest
ment in new cabling (optic fibre or 
coaxial cable) that FTTH and FTTC 
solutions require. However ADSL does 
suffer from certain disadvantages. ADSL 
receivers will need to employ advanced 
digital processing techniques which 
could raise the cost of an ADSL system 
for the home. Secondly, unlike optic 
fibre, ADSL does not support high data 
rate two-way video interaction such as 
video conferencing.

The adequacy of picture quality of

fered by ADSL depends on the amount 
of information that can be successfully 
transmitted over copper wire pairs. For 
digital services the rate of information 
flow is measured in bits per second. 
One of the proposed ADSL systems is 
claimed to make available a rate of two 
million bits per second. This rate of data 
transfer will in most cases produce 
picture quality that is somewhat below 
that of today’s conventional television 
picture quality. When operating at this 
rate noticeable picture quality degrada
tion will occu r for more complex scenes.

Many viewers may however find this 
acceptable if the cost of equipment and 
the programme offerings are attractive 
enough. Currently an ADSL system of
fering a transmission rate of six million 
bits per second is being examined. This 
higher bit rate is more suitable for video 
transmission and would be comparable 
to that offered by satellite delivered pay 
TV.

An electrical signal becomes pro
gressively attenuated as it travels through 
a wire or cable and hence less distin
guishable from noise. Due to the large 
attenuation introduced by copper wire 
pairs, the bit rate that can be achieved 
by an ADSL system depends on the total 
length of copper wire that a signal must 
travel through before it gets to the 
home. It is expected that ADSL will be 
able to deliver video services over cop
per wire pairs that are not more than 
approximately three km in length. For 
shorter cable run lengths higher data 
rates are possible.

Recent advances in ADSL has meant

that it may now be possible to deliver 
two television services instead of one 
over an existing copper wire pair.

ADSL is viewed by some as an in
terim technology that can be employed 
while fibre is being introduced. The 
provision of video services over copper 
wire pairs may accelerate the market 
demand for cable video services and 
hence lead to a faster take up of fibre.

A u s tr a lia n  De v elo p m en ts  in 
ADSL T echnology

Telecom is considering ADSL technol

ogy for providing video services to the 
home for medium and low density 
areas.

In March this year Telecom released 
details of an ADSL trial project to be 
conducted in Melbourne. The trial will 
involve about three hundred house
holds and is proposed to commence 
early 1995. The trial will provide Telecom 
a unique opportunity to access viewer 
perceptions of picture quality offered 
by ADSL.

At present there are two main com
peting ADSL standards, these are re
ferred to as the Carrierless Amplitude 
Phase standard and the Discrete 
Multitone standard. Both standards are 
to be tested in the Melbourne trials.

In implementing the initial ADSL 
trials, a major contract has been awarded 
by Telecom to NEC1. Telecom now 
joins other international telecommuni
cations carriers in assessing ADSL.

continued on p. 19

Figure 2. Proposed ADSL scheme.
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TABLE 2

Oper a tin g  FM Br o a d c a s tin g  Services  on  88.1 a n d  88.3 MHz
(areas where FM broadcasts are on 88.1 or 88.3 MHz - gives radius around each town to be

protected)
(no low power information open narrowcast services are to be licensed to operate within the

radii indicated in this table)
Fr eq u en c y  Exis tin g  

FM Ra d io  
Transm itter  S ite

A rea  Served ERP Protectio n
Ra d iu s

88.1MHz 2ABCFM - Khancoban Khancoban 18 W 30 km
2ABCFM - Talbingo Talbingo 2 W 10 km
2RDJ - Burwood Burwood 50 W 50 km
2RVR/T15.5km ENE of Hay Hay 3 kW 100 km
3ABCFM 1.5km N of Bright Bright 10 W 30 km
3ABCFM - Mt Clay Portland 2 kW 80 km
3MFM - Mt Misery Leongatha 1 kW 80 km
4HI - Blair Athol Mine Blair Athol 100 W 50 km
8ABCRN - South Alligator South Alligator 2 W 10 km

88.3MHz* 3SCB - Moorabbin Southern Subs 
Melb.

200 W 30 km

* -  87.6 MHz only, may be assigned initially, within this area.

signments for low power information 
services where a television service is 
operating on VHF channel 3, or there 
are FM radio services operating on 
frequencies below 88.4 MHz (there are 
about 26 areas where this is the case).

Initially, applications for low power 
information services in these areas will 
be processed only where the proposed 
location for the low power information 
service transmitter is outside the radius 
indicated for the locations listed in 
Table 1 or Table 2, because they could 
interfere with mainstream broadcasting 
services.

In areas where an alternative sub
band was previously dropped through 
per s.34 of the Broadcasting Services 
Act 1992, applications for low power 
information services will be treated the 
same as those in areas which would use
87.6 - 88.0 MHz. That is, the upper 
frequency will be assigned first and the 
lower frequency (400 kHz away) will 
be assigned next. Once two frequen
cies have been assigned from the alter
native FM sub-band for an area, no 
additional frequencies within the alter
native sub-band will be assigned for 
low power information services until 
planning for that area has been com
pleted. No new alternative sub-bands 
will be authorised under s.34, until 
planning has been completed in each 
area.

Im p le m e n ta tio n

The revised licensing arrangements 
are being implemented immediately. 
Each application held by the ABA will 
be assessed strictly in accordance with 
the date of receipt of the application 
by the ABA. Applications which do not 
comply with the published guidelines 
will be rejected and the applicant ad
vised of the reason for the rejection;

those which cannot be assigned a fre
quency immediately will be retained for 
reassessment. Once planning for the 
area is completed, the applicant will 
receive appropriate advice regarding 
their application.
A copy o f the guidelines is available from the 
Director Planning, ABA; the reference is ABA 
News Release No. 13/1992.

m
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Conclusion

Optic fibre can deliver to the home 
a variety of video services, however 
bringing fibre to the home remains an 
expensive exercise. Hybrid optic fibre 
and coaxial cable networks provide a 
viable alternative in implementing a 
broadband network.

ADSL, currently under going field 
trials, promises video delivery over ex
isting telephone wires. In Australia, 
ADSL may be used to introduce cable 
video services to regions not served by 
either an optic fibre or hybrid network.
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