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SECTION ITI.
BASIS OF EXISTING TARIFF STRUCTURE.

1.1 The measured service rate system is the basis of the telephone tariff structure in Australia.
Each subscriber is charged a rental for his telephone service which varies according to
certain conditions and is required to pay the prescribed local call and trunk call fees for
calls made from his service. The annual base rental for a telephone service depends on the
class of service whether business or residence and on the total number of subscribers' lines
accessible at the local call fee.

The existing call charging system, which distinguishes between local and trunk calls, is
derived from the fundamental layout of a manual network, in which :-

(i) Initially, the subscriber's own exchange catered for his main community of interest.

(ii) There were many direct circuits between exchanges to eliminate intermediate
switching by an operator.

(iii) The cost of trunk lines was almost proportional to the circuit length.

(iv) The setting up of a call by operators took a relatively long time, necessitating
a fixed time unit for charging.

1.2 Local Call Charging. In metropolitan areas and Newcastle, local call networks are
established and calls between all exchanges within a prescribed radius of the General Post
Office are charged at the local call fee. In Newcastle the network centre is at Hamilton.
The network radius is fifteen miles in Sydney and Melbourne and ten miles in the other
metropolitan areas and Newcastle.

In country areas, the local call range embraces all exchanges within a radius of five miles
of the calling exchange but, prior to 1924, trunk line charges were incurred on all calls
other than those to subscribers connected to the same exchange.

Throughout Australia, local calls are untimed and are charged at a uniform rate of one unit
fee.

1.3 Trunk Call Charging. The principle of fixing rates for trunk line calls according to the

. radial distance between the calling and called exchanges was also adopted in 1924.
This replaced rates related to the actual mileage of the trunk lines used to connect the
call. It overcame the necessity for altering charges whenever a new trunk route was
established between two exchanges. Each exchange in the Commonwealth has its own particular
charging distance to every other exchange in the Commonwealth, except in the case of the
capital cities where exchanges are graquped in networks.

Over the years, as conversations over longer distances became possible, so additional
miléage categories were introduced until the eight rates used in 1902 had grown to 26 in
1951, with the maximum charge applying to calls in excess of 1,300 miles. In 1956, the
number of rates was reduced to 22 with the maximum charge applying to calls over 800 miles.
In October, 1959, the number of rates was again reduced and, at present, there are 11,

the maximum charge being in respect of calls beyond 400 miles. This demonstrates the trend
to pess the benefit of economies on to the public as advancing technology enables long
distances to be spanned more cheaply.

Oy menually operated trunk line calls, there is a fixed minimum chargeable period of three
minutes. This is designed to cover costs of manual operation in having a telephonist set

up a long distance call and record details, including the duration and charge for the call,
followed by the clerical work of sorting the docket and finally, billing. For the
subscriber, trunk charges based on three minute periods have the disadvantage that for calls
of less than three minutes, or less than an exact multiple of three minutes, he pays for a
longer period of time than the duration of his conversation. Moreover, lines and equipment
are often engaged without absolute necessity because many subscribers are inclined to carry
on for a full three minute unit, once such a unit has been commenced.

The recognition of individual exchanges for trunk charging and the large number of steps in
?he.tariff scale does not impose any great difficulty under a manual system because little

i8 involved in applying one scale as against another. They have very important implications,
hOWever, for an automatic charging system of the type suitable for this country.

Page 3.




SECTION IIT.

2. AUTOMATIC CALL CHARGING METHODS.

2.1 In a system where trunk calls are comnected manually by telephonists, the operator handliy
the call records on a docket the particulars of the calling and called numbers and the
duration of the call and, from these, the charge is calculated and entered. With a
gubscriber trunk dialling service, it is necessary to provide speclal automatic equipment
to carry out this charging function.

2.2 Toll Micketing. One method of automatic charging is known as toll ticketing. Where this
is used, the calling and called subscribers' numbers and the date, time and duration of
the call are recorded either on a ticket or on zome other medium such as perforated tape.
magnetic tape. For reasons of econcmy, it is impossible to provide each subscriber's cir
with an individual apparatus to record all these details and the recording apparatus is
provided as common equipment to which subscribers have access. This imposes the necessiy
for equipment to identify the individval calling subscriber's number. The called
subscriber's number can be ascertained from the digits dialled. The toll ticketing syste
provides for detailed billing of calls but is expensive.

2.3 Multi-Metering. The method of automatically charging trunk calls, which has been adopted
most Buropean countries, is that of multi-metsring. With this system, the charges for
calls are recorded on the subscriber's meter or its equivalent, as is the case for local
calls. The meter registers at intervals according to the charge rate of the call.
Separate billing of trunk calls is not practicable in this system and only one total cha
for all automatically established calls, both local and trunk, is shown on the subscribe
account. This is referred to as bulk-billing.

2.4 Application in Australia. The plan for the Australian subscriber trunk dialling system i
i§ based on the multimetering msthod of automatic call charging. By adopting multimetering,
call charging equipment costs are kept to a minimum, The system can be introduced

in planned stages. In Australia, where the measured rate system applies, individual met
are provided on all automatic services to record local call charges. These will also be
utilised for recording trunk call charges. If a flat rate system not involving the
recording of local call charges had been in operation, the factors to be considered wouli
have been different.

R

A feature of itrunk traffic in Australia is that although great distances and consegquently
higher charges are involved on some calls, more than 80% of the trunk calls are made ove
distances of less than 100 miles. The distribution of calls over the various mileage ra
is shown in Figurs 8 of Section I. ZExperience in Australia on the short distance trunk
routes which have been equipped with automatic multimetering or where manual methods of
applying charges, using techniques similar ¢ multimetering, have been employed indicate
that this charging method is accepiable to subscribers. This view is confirmed by exper
of many overseas adminisgtrations. N

A toll ticketing system would have made possible mors detailed billing of calls but only
an increased cost which would not have assisted in any way the comnaction of calls.
Although, with multimetsring, a separate account for each call is not provided; this doe
not vary from the practice of other utilities which adopt bulk-billing for the supply of
water, gas and electricity. However, there are instances such as guest houses or hotels
where subscribers find it essential to have details of each call and it will be possible
to provide, at an appropriate rental, meters at the subscriber's premises, from which gl
cost of each call can bhe calculated.

There will be a requirsment, in certain cases, for access to the trunk line network to ¥
barred from a particular subscriber's service. Instances of this could be from some
extensions on private automatic branch sxchanges or even on individual subscribers® gerv
Consideration will be given to the provision of this facility %o subscribers, where
practicable, upon payment of a suitable fee.,

The adoption of the multimetering method as the basis for call charging in the subscrile
trunk dialling system imposes special requirements for the design of the call rate charf
schedule., The main requirement iz that the tariff struciture should be simplified as mu¢
as possible to achieve the maximum benefits from the new system.
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3,2 Adoption of Periodic Metering for Trunk Calis.

SECTION III.

. FEATURES OF MULTI-METERING SYSTEM.

3,1 With a multimetering system, the call charging squipment must, at the time of the call,

ensure that pulses are applied to operate the calling subscriber's meter according to the
duration of the call, after having determined the appropriate charging rate.

On any particular call there are several

3.3 Number of Charging Rates.

ways in which pulses could be arranged to operate the subscriber's meter. For instance, a
number of pulses could be applied at the start of a call to pre-register the charge for a
3-minute period. In this case, it would be necessary to time each call individually, SO
that the time of application of each group of pulses would be related accurately to the
time of commencement of the call. With large numbers of calls of random time incidence to
ve handled by equipment individual to each connection, the total investment in exchange
equipment for the charging function alone would be considerable.

Another method and the most equitable is periodic metering, in which the meter registers
one unit at a time at regular intervals during the progress of a call. The intervals
hetween meter Tegistrations vary with the charging rates for the distances over which the
calls are made. Periodic metering has the significant advantage that callers can relate
the cost of a call more closely to the period of conversation. Charges for automatic calls
are not then arranged in basic 3-minute periods and calls of short duration, even over a

long distance, may cost only a very small fee.

This system is relatively simple to apply in practice because less precision is required in
the timing of pulses in relation to the start of each call. A common source providing each
of the required pulse rates can be used to serve a whole exchange or even a number of
exchanges. The greatest difference in charges for calls of the same duration and to the
same destination which could result, would be one unit fee. All calls being charged at a
particular rate would be connected to one common source of pulses. In this way, the amount
of individual charging equipment to be associated with a particular call is kept to a
minimum.

In the metering system adopted for Ausiralia the calling subscriber's meter operates once
tor each effective chargeable call, the first of the regular timed pulses arriving at

randor is suppressed and there is a fixed interval between subsequent pulses. The frequency
of the regular pulses is determined by the particular tariff rate applying to the call.

This modification of the periodic metering system ensures that there will be one
registration on all chargeable calls no matter how short the duration. However, the
interval between the start of the conversation and the first regular pulse arriving at
random can be less than the fixed interval appropriate to the call and to avoid the
possibility of the subscriber being overcharged, this first regular pulse is suppressed.

Costs of multimetering equipment increase with the number of

charging rates in the tariff scale because additional equipment is necessary to make the
selection of the rate to be applied from a larger number of alternatives and the pulse
generation equipment is more costly. The optimum requirement here is to have sufficient
pulse rates generated to yield adequate flexibility for tariff changes, yet to keep the
number as low as possible. The number of pulse rates which meets the requirements of the
Australian system is 16, with pulsing rates as follows:- 23, 4, 5, 6, 9, 10, 12, 15, 18,
20, 30, 36, 45, 60, 90 and 180 second intervals. It is necessary to ensure that the

:idition of a limited number of pulse rates can be arranged readily if required at a later
age.
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SECTION IIT.

From these rates, an eight step tariff scale represents the mos+t suitable balance at this
stage between equitable charging and technical considerations. The eight timed rates, wit
the addition of the untimed unit fee charge for local calls and free calls to certain Post
Office services, such as for "Information", make a total of ten individual charging
categories from which the rate appropriate to any call may be selected by the equipment.
Limitation to a maximum of ten categories makes most effective provision for the use of .
automatic switching equipment employing ten point rate selecting mechanisms or a decimal
type of signalling in and between exchanges, as used in the present automatic system, for
centralised control of automatic charging. Under this system, additional costs would be
incurred and complexity introduced if more steps were required in the charging scale.

3.4 Determination of Charge Rate. The charging equipment determines the rate of charge to be
applied to a call by examining the digits in the number dialled by the calling subscriber 4.
and selecting the appropriate rate from a range of categories in the trunk line tariff
scale. It follows, then, that the cost and complexity of the equipment are closely related
to the extent of the digital examination necessary and, as discussed, the number of
different charging rates in the tariff scale. Because equipment design is influenced to a
great extent by the digital examination necessary to determine charges of calls, there must
be close co-ordination between the numbering plan and the call charging system.

3.5 Bxchange to Exchenge Charging. If exchange to exchange charging were employed as in the
existing manual system, the charging equipment would have to examine sufficient digits to
identify each of the exchanges in the Commonwealth of which there are approximately 7,300.
On calls within a 5 digit numbering plan area, as described in Section IT dealing with the
numbering plan, this would require examination of one (D), two (DE) or three (DEF) digits
for exchanges of 10,000, 1,000 and 100 lines respectively; in 6-figure numbering plan areas
discrimination on an additional digit would be needed in each case.

For national calls other than those to capital city networks, four (ABCD) five (ABCDE) or
six (ABCDEF) digit examination would be necessary for the three sizes of exchange.
Exceptions would occur whenever all the exchanges with numbers commencing with the same 4,
Bor C digit were situated in the same mileage category from a particular originating
exchange.

Exchange to exchange charging would also require that charging equipment should be
individual to every exchange with Subscriber Trunk Dialling facilities. Although to
facilitate maintenance and secure some plant economies, it would be possible to centralise
charging equipment at switching centres by the use of reverse pulsing, individual charge
translations would still be required for each exchange.

3.6 Grouping Exchanges for Charging. For economic reasons then, a national Subscriber Trunk
Dialling system with multimetering requires a departure from the principle of exchange to
exchange charging and the adoption of a system, somewhat similar to that followed in
Australian capital cities for many years, of grouping exchanges so that all exchanges in
the group have a common charging basis. The charge for calls between any two exchanges is
related to the distance between groups of exchanges to which they belong. Charging equipment
need, therefore, only discriminate on sufficient digits to identify the called group of
exchanges not the individual exchange. Also, all the exchanges in a group can share common
charging equipment which can be centralised at a convenient switching centre. Pulses can
be sent back to operate meters at remote exchanges or an indication of the charge rate can
be sent back and used at the remote exchange to select the appropriate rate of meter pulses
to be applied to the call.

Although grouping a number of exchanges for charging purposes effects economies in equipment,
it follows that different rates may apply to calls between exchanges which are the same
distance apart. Such anomalies based on distance considerations alone, are most noticeable
on short distance calls, particularly in the case of exchanges with adjacent boundaries but
which are located in different charging groups. They are not greatly significant on long
distance calls. However, the distance between exchanges does not always reflect the cost
of connecting the call. Even where the distance between exchanges is the basis for charging
there 1s still the possibility of a different rate applying between two subscribers!
services which are the same distance apart, due to the irregular shapes of exchange
boundaries.
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SECTION III.

If the grouping of exchanges could be s0 arranged that they covered areas of uniform shape
and size, this would best satisfy charging requirements but the layout of trunk channels
and switching equipment does not follow any regular geometric pattern. From the

viewpoint of plant provision, to accept charging groups conforming to the layout of the
tpunk switching system would effect the greatest economies. The areas which the groups
would cover following the adoption of this basis, however, would be very irregular in
shape and varied in size. They would result in so many distance anomalies that they would
pe unsatisfactory for charging purposes. Some compromise between the two conditions is
essential.

The foregoing aspects of group charging have been given careful consideration in designing
the most suitable charging basis for application to the Australian system.

GROUP CHARGING PLAN.

4.1 A group charging plan has been designed to meet the requirements of the Australian

telephone system, having regard to the characteristics of the distribution of trunk
traffic as shown in Figure 8 of Section I. The plan recognises the modern trends for
community of interest to extend over a wide range as shown by the large percentage of
trunk line calls which are made over short distances up to 20 miles. Under the plan,
mogt of these calls will become local calls. Again, as more than 80% of trunk calls cover
distances of less than 100 miles, fairly accurate assessment of the distances involved on
these calls is required and the zone charging basis ensures that this is achieved.

Less than 20% of calls cover distances in excess of 100 miles and extremely accurate
calculation of distances on such long calls is not required. The district charging plan
recognises this characteristic and utilises it to achieve significant equipment
gimplifications.

4.2 Principles of Group Charging. The principles of the group charging system for the

Tustoalian network are illustrated in Figure 1. The basis is as follows:~

Local Charging. Exchanges are grouped to form zones. Calls within a zone and to
adjacent mones will be treated as local calls.

Trunk Charging — on Zone basis. Zones are- grouped to form districts. Calls (other
than local calls) within a district and to adjacent districts will be charged at
trunk rates based on the distance between zone centres.

Trunk Charging — on District basis. Calls between districts which are not adjacent
will be charged at trunk rates based on the distance between district centres.

4.3 Determination of Charging Groups. In the plan the emphasis is on groups of exchanges

rather than on geographical areas in referring to the charging groups. Groups of
exchanges serve areas in which the subscribers' services connected to the various
exchanges are located, but the principle of group charging is such that no fixed boundary
linés are intended to define the extent of charging groups. Any new exchanges established
will be included in the most appropriate group for charging purposes depending on the
economic and community of interest factors influencing the network development.

The trunk switching plan referred to in Section IV, has been evolved having regard to
community of interest and the most economic disposition of plant. it therefore provides
the most suitable basis for the initial approach to the determination of charging groups.
The .general principles relating to the grouping of exchanges for charging purposes have
been dealt with in Part 3 of this Section and have been applied in determining the zones
and districts to be followed in the charging plan.

In'practice, the minor switching areas in each secondary area were taken as the atarting
Po}nt. Where possible, the whole of a minor trunk area was included in the one zone.,
jThls'was not possible in many cases and large minor areas were divided and some small ones
combined to form acceptable zones. Under the trunk switching plan, nearly all traffic to

- and from a minor area routes through the minor trunk centre. This is, therefore, the most

convenient location for centralised charging equipment which, at these centres, will be
required to determine rates for calls either untimed unit fee, free calls or trunk calls -
izvieiit those based on zone charging. In grouping the exchanges in zones the aim was to
Limit] e average area covgrgd by a zone approximately 150 sq. miles. Subject to this
ition exchanges with similar community of interest were included within the one zone.




SECTION IIT.

In the formation of charging districis, secondary trunk switching networks were taken as
the starting point. However, in some cases because of the very large area covered by a
secondary network or its irregular shape, it was found desirable to divide a secondary arg
for district charging purposes. In these cases, a minor switching area generally forms a
charging district. Again, because of the small areas covered by some secondary areas, it‘%
was found desirable to ccmbine two such areas to form the one charging district.

The charging equipment at switching centres of higher order than minor trunk centres and
even at some minor trunk centres as indicated, will be required to determine rates on
calls charged on the district basis, in addition to those charged as untimed unit fes,
free calls or on a zone basis.

4.4 Extended Local Service Area. The importance of the extent of an individual zone is made
much less critical by charging calls between adjacent zones at the same fee ag for calls
within a zone. By adopting the local call charge of one unit fee for an untimed call, a
great deal of existing automatic equipment can be more effectively ytilised during the
period before special charging equipment is installed.

If a higher fee were applied on calls to adjacent zones, a short call across the limits
of a zoné would cost more than a longer call within the zone. Short distance trunk calls
form the great bulk of trunk traffic and distance anomalies on these would cause adverse
subscriber reaction.

By applying a uniform local call charge on calls within a zone and to adjacent zones, a
"puffer ring" of local call access is placed around each zone. Not only does this
overcome the anomaly mentioned, but the actual shape and size of the zone in which his
o exchange is located, loses some importance from a subscriber's view point. Of greater
importance, is the extent of the limits of zones adjacent to the subscriber's own zone,
which comprise the extent of local call access.

Although this still leaves some distance anomalies, trunk charging will not commence
until a call goes beyond the adjacent zone and the number of calls affected will be smaller
It is possible, too, that different rentals based on the number of subscribers available
at unit fee, may assist in overcoming anomalies.

The extent of the zones has the general effect of increasing the distance over which local
calle can be made from any exchange to, typically, between 15 and 20 miles for calls
between exchanges near zone centres, but as high as 35 miles in extreme cases.

4.5 Numbering Tmplications of the Charging Scheme. The charging plan has been carefully
co—ordinated with the numbering plan and the extent of the digital examination to delermineg
charge rates is as follows:—

(1) For calls within a numbering plan area, — not further than the E digit.

(ii) For calls beyond the numbering plan area but within the charging district or to
adjacent charging districts, where charging is on a zone basis, - not more than the
ABCDE digits.

(iii) For calls beyond adjacent charging districts, where charging will be on a district
basgis, -~ not more than the ABC digits.

5. SUMMARY

5.1 Summarised, the Australian Call Charging System will provide for :-

* Group Charging on the following basis ~

(i) Local Charging: Ezchanges will be grouped to form zones, calls within a zone
and to adjacent zones being treated as local calls.

(ii) Trunk Charging on a Zone Basis: Zones will be grouped to form districts.
Calls (other than local calls) within a district and to adjacent districts
will be charged at trunk rates based on the distance between zone centres.

(iii) Trunk Charging on a.District Basis: Calls between districts which are not
adjacent will be charged at trunk rates based on the distance between district
centres.
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SECTION III.

» Extended local gervice areas. Local calls, on a unit fee untimed basis, will cover many
calls up to 25 miles and, in some cases, calls up to 35 miles.

*» Multimetering on Trunk Calls. The system will be periodic metering in which the calling
subscriber's meter will operate at regular pre-determined intervals during the progress
of the call. The intervals between meter pulses will vary with the distance over which
calls are made. The calling subscriber's meter will operate omce when the called
subscriber answers. The first of the regular timed pulses arriving at random will
be suppressed and there will be a fixed interval between subsequent pulses.

* Number of Charging Rates. There will be eight timed rates in the trmk tariff
structure.

% Subscribers' Facilities. Where practicable, subscribers will be able to have their
services equipped with special meters at their premises or have their services barred
access to the multi-metered trunk sysitem, upon payment of an appropriate fee.
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SECTION 1

CALL CHARGING PRINCIPLES
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