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SATELLITE CO}O4UNICATION MAY HDI,P SOLVE ISOLATION PROBLEMS

The Research Laboratories of the Australian Post Office are engaged

in a series of experiments to investigate some of the technical problems that

would require solution before satellites could be used to provide telephone

services to remote areas in Australia.

Such services, if introduced, wor-rld require the use of very small

earth stations and the experi-nents, schedu,r-ed to continue until June this year,

include the operation of an e:iperimental n:cdel of such a station, which has

been installed by the Laboratories at I' it. 0cttre11 ne.ar Melbourne.

The space segmenf for the current e:iperJ-rnental programme is being

provided by the microv,'ave tran:pcnder in l: telHie ATS-1, by arrangement with

N.A.S.A..  (A transponder is equipnent r ' "hich recei-r 'es racho signals on one

frequency and re-transmi*;s then: on another.)

To determine thc techni-cal- parameters of an intcgrated system de-

sign to provi-de service to rer'rote telephone subscribers by mcans of a satell-ite

the Research Laboratories will use the !1t. Ccttrell instatiation to represent

the remote subscribr:i '. th:s vi1I be connected thrcngh ATS-1 over the Pacific

to the I ' I .A.S.A. earth stat ion at  Cooby Creek:.n Oueensland whichr for  the

experiments, will represent the interface betv',een the satellite communication

system and the terresirial nation:rl netvrcrk.

During th-e der,onstrat ions at Mt.  Cottrel1,  inspect ions wi l l  be.

made of the instal lat ions and Rescarch Labo:.ator ies off icers wi l l  out l ine

and explain the purpose and e:<tent 'rf the e,.rperirnents and r,vill relate the

f indings to proposals uncler considerat ic,n to achieve the object ive mentioned.

Telephone ca11s will be na.de between the Cooby Creek and Mt.

Cottrell installations through ATS-'1. Visitors to the d.emonstration will

have the opporturity of speaking by spe:iaI1y installe.d telephones through

the satellite link, o..,er a distance of abou+; jJTOOO r,ii les.
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BACKGROIJND INFORI4ATION NOTES ,i?ELATING TO TTII] MT. COTTRELL DEMONSTIRATION

Satellite may brinF Communication to Remote Australia

The Australian Post Office Research Laboratories are currently con-

duct ing experiments in co-operat ion with N.A.S.A. to determine the technical

factors controlling the feasibility of using a satellite to provide telephone

services with norma.I access to the main network for subscribers living in re-

mote Local i t ies in Austral ia.

For sone years the Post Office has been rvorking tovuards achieving

a completely automatic telephone system in /tustralia, and it is now policy

that all nelv subscribers services must be suitable for automatic working.

In general practice subscribers are connected by physical line pairs

to automatic exchanges, but as an alternative to physical lines radio telephone

links have been in limited use for some time where it is more economical to

connect subscribers this way. Experiments are now being made on the technical

aspects of using satellites to provine a service to subscribers who are too

far from an exchange to be served by either a physical line or a radio system,

In contrast to conventional exchange subscriber raCio telephone Iinkq,

subscribers to a satellite system would be linked directly through the satellite

repeater without intervention by an exchange. ilowever, supervision and control

of such a network and its connection to the n rtional telephone network would

need to be caried out by means of a control station.

The major advantage of a sateltite system would be that it can be

used by earth stations anywhere in the area covered by the satellite's antenna.

If a satellite was positioned so as to cover the whole of Australia, communi-

cations coul-d be established to any point of the country by using suitable

earth stat ions.

Last year the Post Office Research Laboratories carried out a

systems study covering the provision of subscriber telecornmunicat ion services

to remote areas by means of satellites. 'Ihe conclusions contained in the re-

port on this systems study were that a satel"lite service to telephone sub-
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scribers might be technically feasible r,rhen based on a rnultj.-access method.

which would depend on a frequency division multiplex for channel separati-on

and digital modurlatj-on of individual carriers carrying the voice signals.

It was suggested that Delta rnodulation was the preferred digital modulation

method.

T ,e purpose of the cument ror:nd of experiments is to evaluate some

technical factors throrun up in this preliminary systems study and to obtain

en _,ineering data needed, for a future systems i.mplernentation.

Ar, wouJ-c a future system, the experj.nients and relcted studies involve

the use of smalJ- earth stations such as tire protot;pe modeL r^drich has been

installed. at iult Cottrell in ivlelbourne. Tliis srnall station will experi.rnentally

opcrate through the A.T.8.-1 satellite of the National Aeronaiutics

and Space Adrninistration (1I.A.S.A), which is located over the Pacific, to

the A.T.S. earth station at Cooby Ci'celc, Qucensland.

Ti.rc curent experi.rnental pro3rarnme, which wil-J continue untiL Ji;ne

this year j-s based on the use of the nicrosave transponder in A.T.S,-J to

stt,;!,ly the space segment,. (A tttranspondertl is a receiver-transmitter conbi-n-

ation r.drich receives on one frequency and transmits on another witirout oper-

ating on the information camying signals). The facihties of the Cloby Creek

Station are being used to simulate a niulti-cirannel earth station required

to connect the satellite subscribers jnto the national telephone network

and to act as a nctwork control and interface station.

'll:e lVeed for 0.crco_nline Isolatigl-ftlo}lcms.

T."e Australian National Telecommunications Network ::cflects the

concentration of population in the South-East corner of the continentranr,

t'o sorne c,rctent in the South-Wcst corner, and the scattered nature of

settlernent throughout the reriiaind.lr of Australla.

Recent devel,pments parti-cularly in mlneral exploration, havc re-

sulted in increasing pressurc for the sui:p'ly of telecommunicatio services

to those sparsely settled o.reosr.

It major problerc for the Australian P st Office is the su;ply of

t clecorrunurrication services to ai nurnbcr of .rlry 
""rote 

horacstcacls for which

it is not practicabLe to provid€ con,iection to the network by terrcsNrial

ineans. I.lJustrating this situation is the fact that tire Royal Fj-y'ing Doctor
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Service is providing rudimentary communications to and between approximately

lr5AO outstations. The service operates on common use high-frequency channels
and outstations are- not given voice connection to the national telephone net-
work. In additionr more than J5TOOO remote subscribers are connected to ex-
changes by rneans of part-privately erected lines vrrhich in many cases operate
as a party line service. Nine hundred of these lines are over JO miles long
and may extend to up to frO miles. The majority of these telephone services
are not technically suitable for connection into an automatic network.

Ihe HF services and rnany.of the part-privately erected. line ser-
vices would form the bulk of subscribers which could be served by means of
satellite subscrj-ber services if such were technically and economically
feasible.

However, a number of problems are associated with integrating a
domestic satellite system into the national telephone network. Most of these
nroblems arise from the time delay inherent in transmission through a geo-
stationary satellite. The reason for using a geo-stationary satellite for
this purpose is primarily to avoid the neecl for the earth stations to con-
tinuously track a moving satellite in a lower orbit. Any tracking operation
would increase the cost of the earth station considerably and would price it
out of  the f ie ld of considerat ion for this type of service,

The transmission delay through a geo-stationary satellite is in
the order of a ll sec. r consequently the rourid trip delay including extension
from the earth station may be more than heflf a second.

' This creates human factor problems in adaptin-q to a conversation
containing such delays and at this sta61e of experience it is cloubtful whether
a satisfactory service can be obtained when two such satellite links are
cascaded" However, this is as yet an undecided human factor limitation.

Technical problens which are more reaclily definabte arise in the
area of systems control that is commonly known as signalling in automatic
telephone networks. It is already obvious that the conventional existing
signalling systems woulcl not satisfy the conditions obtaining in such a
satellite systern. Consequently a major portion of future investigations

will be devoted to experimentation with novel and special signalling tech-
niques. Any interconnection with the conventional automatic telephone net-
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"vork 
would then involvc interface translation equipment to make the signalling

system used in the satellite system compatible with that used in the national
and international terrestrial systems.

'Io reduce the rnaximum time delay as far as possible to that en-
countered in a single satellite link the systems design for the curyent in-
vestigations aims at providing a1I services within Australia rith not more

than one satellite link. Thj.s is particularly important if one envisages that
any such national subscriber may be connected into an international network

containing at least one more satellite link and consequently may create time
delays betureen subscribers in the orrler of 1 second.

Such delays may be acceptable in international links vrhere the

subscribers would be psychological ly condit ioned to special  c ircuustarc€sr

Howevert within a national network they may not be acceptable when the average

user is accustomed to al ternat j-ve, high qual i ty terrestr ial  c ircui ts which do

not contain such transmission delays.

?he system aspects of such a subscriber sa.tellite communicati.on

system are substantially different from those obtaining in trunk satellite

communication systems such as those used in the international communication

services of this country by the Overseas Telecommunications Commission.

Satellite trunk systems within Australia, however, have recently
been introduced betweeri \rJurley rrnd perth making use of the o.T.c. earth

stations at Moree and Carnarvon and of capacity in the Intelsat III satellite

over the Pacific. This is the first case of regular commercial trunk tele-

phone operations within a countryrs continental border, in contrast to the

domestic circuits operated. by the United States over a geo-stationary sat-

ellite which provide connections between the islands of Hawaii and mainland

u.s.A..

From this domest ic operat ion, the Austral ian Post Off ice is gaining

valuable experience in the development of its proposals for a national system.

In addit ion, the results of surveys of customer react ion may create consider-

able interest from a point of view of the acceptability of long transmission

delays within a domest ic telephone network.
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Overseas countries which propose to establi.sh satellite systems for

domestic communication operations include Canada, United States and Japan.

There are also two regional proposals in Europe. A domestic satellite system

is operating in the Soviet Union comprising a number of non-stationary sat-

ellites in elliptical orbits which have a period of approximately twelve hours.

This system is used in the distribution of television progranmes

from a central earth station to regional earth stations being equipped with

4O ft. parabolic antennae which must follow the path of the satellites. As

one satellite disappears over the horizon the receiving station must switch

to a succeeding one.

Earl ier studies on the economic factors of satel l i te communicat ions

carried out by the Australian Post Office found that on the cost structure and

technology at the t ime, a satel l i te system would not be as economical as a

terestr ial  system for the provision of t runk and television faci l i t ies.

There are indications, however, that the economic factors are im-

provingr especially as it is now possible to envisage a system which would

incorporate not only services normally covered by terrestrial broadband systems

but would also include direct subscriber telephone services and a nationwide

television distribution system, again to comparatively sma1l earth stations in

remote locations which couldnrt possibly be provided with television facilities

by conventional methods.
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