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(57) Abrégée/Abstract:

A dynamic call charging system Is presented which Is applicable to digitized and analog communications networks. The dynamic
call charging procedure or system Is based on the load carried by the network at the time the call attempt is made. The loads are
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(57) Abrege(suite)/Abstract(continued):
continuously measured on all lines above the subscriber line level, for instance, with the aid of load test groups (11). The load test

groups consist of a traffic measurement unit (2, 2') connected to the trunks or circuit groups (8) and a charge precalculator

(12, 12") which dynamically determines the tariff weight, passing it on to the corresponding exchange at a higher level of the
hierarchy. The charge payable for a particular call is indicated to the calling subscriber. After the customer has dialed the last digit of
the trunk code, the charge computer (1) calculates the currently applicable charge as a function of the result of the latest
measurement of the traffic flowing to that destination, transmitting the computed charge to the calling subscriber's terminal to be
displayed there. Now the system assumes an "offer-making” status which Iis maintained for a certain time. Once a decision has
been taken by the calling subscriber, the dialing process Is discontinued or, after the input of the number of the person called, the
charge displayed Is used for calculating the amount payable for the call. After completion of the call, the charge payable Is displayed
for the calling subscriber or also for the called subscriber If both customers share the cost. In digital networks, dynamic call
charging Is both suitable for voice communications and any other type of electronic communications such as data and video

transmissions.
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ABSTRACT

A dynamic call charging system is presented which is applicable to digitized and analog
communications networks. The dynamic call charging procedure or system is based on the load
carried by the network at the time the call attempt is made. The loads are continuously measured on
all lines above the subscriber line level, for instance, with the aid of load test groups (11). The load
test groups consist of a traffic measurement unit (2, 2') connected to the trunks or circuit groups (8)
and a charge precalculator (12, 12°) which dynamically determines the tariff weight, passing it on to
the corresponding exchange at a higher level of the hierarchy. The charge payable for a particular
call is indicated to the calling subscriber. After the customer has dialed the last digit of the trunk
code, the charge computer (1) calculates the currently applicable charge as a function of the result
of the latest measurement of the traffic flowing to that destination, transmitting the computed charge
to the calling subscriber's terminal to be displayed there. Now the system assumes an "offer-making"
status which is maintained for a certain time. Once a decision has been taken by the calling
subscriber, the dialing process is discontinued or, after the input of the number of the person called,
the charge displayed is used for calculating the amount payable for the call. After completion of the
call, the charge payable is displayed for the calling subscriber or also for the called subscriber if both
customers share the cost. In digital networks, dynamic call charging is both suitable for voice
communications and any other type of electronic communications such as data and video
transmissions.
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DESCRIPTION

PROCEDURE AND CIRCUIT CONFIGURATION USED FOR CHARGING
IN Communication NETWORKS

The invention relates to a procedure used to fix charges 1in
communication networks as described in the preamble of Patent
Claim 1 and a system or circuit arrangement according to the

preamble of Patent Claim 5.

Flexible call charging methods have already been employed in
conventional analog communication networks. These procedures
allow the traffic in the networks to be controlled by means of
the price. 1In the eighties, for example, use was made of so-
called "moonlight rates" based on a rigid tariff structure
consisting of a very limited number of tariff categories.
Although these procedures allowed, in principle, the traffic
to be controlled by means of the price, this approach enables
only a very rough type of traffic control because the mere
application of certain time-dependent price categories does
not account for the actual traffic 1load carried by the

circuits.

A system was disclosed in EP-A-0 526 118 A2 for using the
terminal equipment of a calling and a called subscriber for
call charging in digitized or analog communication networks,
implemented as wire, radio or laser-supported terrestial or
satellite communication networks which measures the load above
the subscriber 1line 1level on lines of the communication
networks so as to include 1t when setting the tariff rates.
The resultant measured values are stored 1n special charge

computers and are available on demand. Algorithms are located
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in the charge computers 1in the form of programs which
determine the currently applicable charge payable for a
particular call as a function of the traffic load, wherein the
current and indivdual charge are displayed on the terminal of
the calling subscriber. However, the load measurement is not
an integral component of the exchange node and the calculation
of the current rate is formed from a basic fee for 1long-
distance calls and an amount composed of the load and the
distance bridged. The rate 1s thereby determined only by
technical factors and, as a result, 1important customer
parameters such as speech behaviour and customer factor are
not taken into consideration. Thils results 1in a relatively
narrow flexibility in forming the tariffs. Moreover, after
dialing the complete number and after the wvalid rate is
displayed, a special Kkey must be pressed. A permanent
measurement of the load of all connections, even without
concrete requirement for this measurement, by a calling
subscriber and the storage of the measured values 1in the

exchange nodes cannot be realized here.

Moreover, DE 33 05 978 Al discloses a system which simply
activates or deactivates rigid tariffs in a time variable
manner. In this case, 1t 1s merely suggested that tariff
models that provide for both distance and time-dependent
tariff levels, still used today, be made more flexible and to

activate the tariff levels in dependency on the averaged total
load of the network.

Therefore, the object of the 1invention 1s to create a
procedure and a system or circuit configuration which 1is used
for dynamically fixing communication charges 1in analog and
digitized communication networks and accounts for the actual

traffic load carried by the network at the time of a

P T ST AR bt Lol oSN UM RN AL SR AT RN /at e AMRRACT W bz - : et v AR M e TSR IR NI e S P e e



10

15

20

25

30

CA 02271150 2005-03-30

28030-34

4

3

particular call attempt such that, in the presence of a high
traffic load carried by the communications infrastructure,
the use or utilization of the network is more expensive than
in the case of a smaller load. This approach is intended to
achieve both a continuous traffic control accounting for the
changing space and time situation of the network and an

effective control of the traffic load.

In accordance with one aspect of this invention,
there 1s provided a method for a rate setting in a
communlications network comprising: continuously measuring a
traffic load on at least one of a trunk line and a trunk
line group of the communications network above a subscriber
terminal line level so as to define a plurality of
respective current traffic loads; storing programs in a
plurality of rate calculators, the programs for determining
current rates of individual calls as a function of at least
one of the plurality of respective current traffic loads,
the current rates being available upon demand; determining a
first current rate of a first individual call using at least
one of the plurality of rate calculators; transmitting to a
first terminal associated with a calling first subscriber
the first current call rate after a dialing of a first trunk
code of a destination network, the transmitting using at
least one of the rate calculators; displaying on the first
terminal the first call rate of the first individual call
after the dialing of the first trunk code of the destination
network; maintaining an offer status for a time when a
dialing process including the dialing of the first trunk
code 1s paused after the dialing of the first trunk code,
the dialing process being continued after the time for
maintaining the offer status upon one of a positive decision
by the first subscriber and interrupted; and displaying a

first call charge on at least one of the first terminal and
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a second terminal using at least one of optical signals,
acoustic signals, printed letters and synthetic speech, the

second terminal being associliated with a called subscriber.

In accordance with another aspect of this
invention, there is provided a system for rate setting in a
hierarchical communications network, the system comprising:
a plurality of exchanges including terminal exchanges; at
least one of a plurality of trunk lines and trunk line
groups 1nterconnecting the plurality of exchanges; a load
measuring group associated with each of the plurality of
exchanges higher in the hierarchy than the terminal
exchange, each load measuring group including: a traffic
measurement unit coupled to at least one of a respective set
of the trunk lines and a respective set of the trunk line
groups for measuring traffic loads in the set; and a rate
pre-calculator connected to the traffic measurement unit and
to the associated exchange; and a plurality of rate
calculators including programs for determining current rates
of i1ndividual calls using traffic data from at least one of
the load measurement groups, the current rates of individual

calls being available upon demand.

According to the invention, the procedure of
dynamic call charging in digitized communication networks is
based, 1n principle, on continuous measurements - performed
by traffic measuring equipment - of the loads carried by all
lines above the subscriber line level. The traffic load
values measured are stored in a system or circuitry
incorporated in special charge computers where they are
available on demand. The traffic measuring equipment is
connected to charge computers which jointly constitute the
load test groups. Charge combination computers located at
the corresponding exchanges are used to combine the charge

weighting factors of the high-usage routes with those of the
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main route (final route) in accordance with certain
parameters defined by the carrier in order to obtain new

charge weighting factors which will be passed on to the next

level in the upward direction of the
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hierarchy. The charge computers are 1located at the 1line
terminations at the terminal exchanges. The hardware may be
elther implemented as separate units or components such as
boards at digital exchanges. Depending on the structure of
the digital switching equipment, the three components of the
dynamic call charging system may be implemented, in part or in
whole, as software elements incorporated in the program system
of the exchange.
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the main route (final route) in accordance with certain parameters defined by the"carrier in order to

obtain new charge weighting factors which will be passed on to the-n€xt level in the upward direction

of the hierarchy. The charge computers are located” at the line terminations at the terminal

exchanges. The hardware may be eitherimplemented as separate units or components such as

boards at digital exchanges—epending on the structure of the digital switching equipment, the three
componentsefthe dynamic call charging system may be implemented, in part or as a whole, as

affvare—elemenis-incorporated—in-the—prograrm-System—of-the-exchange: The procedure or system
employed for dynamic call charging is based on the following principle:

1. The loads carried by all lines above the subscriber line level are continuously measured. The
traffic load values measured are stored in special charge computers where they are available on
demand.

2 The amount of traffic load determines the charge which is payable for a particular call and has to
be identified by means of a special algorithm. The algorithms used for the calculation are stored
as programs in the charging computers.

3. The charge payable for a particular call is shown on the display of the calling telephone after all
digits of the trunk code of the destination network have been dialed. Immediately after the input of
the last digit of the trunk code, the corresponding charge computer uses the latest data measured
for the traffic flowing to that destination to calculate the current rate which will be shown on the
dispiay of the calling telephone. This means that all subscribers should have a telephone with a
display facility at their disposal. However, it is also possible to use a personal computer, a
connected printer or fax or other type of communications equipment for the call and the display.
Even announcements using synthetic speech are imaginable and technically feasible.

4. Unless further digits are dialed after the input of the trunk code, the 'system will remain, for a
certain time (for instance, five seconds) in this offer-making status in order to enable the
subscriber to decide whether to make the call against payment of the rate displayed or to interrupt
the dialing process, for example, by replacing the handset. As soon as the "time granted for
decision-making”" is elapsed, the dialing process will be discontinued by the system.

5. If the subscriber dials the number of the person he wishes to call, the charges payable for this
call will be calculated according to the rate displayed.

6. The charges actually payable for this call will be displayed on the telephone of the cailing
subscriber upon completion of the call.

7. Dynamic call charging is also applicable to large local networks since.it is possible, in principle, to
use a flexible method for fixing the charges payable for all local calls outgoing to other exchange
areas. As soon as the calling subscriber has dialed the code of the éxchange he wishes to access,
the presently applicable rate will be transmitted, in the same way as for trunk calls, by the charge
computer to the calling terminal to be displayed there. If the subscriber continues dialing, the call

charges will be calculated according to the rate displayed as in the case described above.
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As aiready pointed out in principle, dynamic call charging in digitized networks is suitable both for
voice communications and for any other type of electronic communications such as video, data and

fax transmission.

Moreover, it is possible to modify the procedure or system in such a way as to entirely eliminate the
dependence on distance, for example, by measuring the loads carried by high-usage routes and
according to the numbering scheme. In this case, the only yardstick used for calculating the charges
will be the line utilization. This means that the frequent utilization of a line entails a higher charge
than less frequent use. Moreover, it is possible to achieve a flexible charging system with the aid of
an algorithm calculating the current rate according to specified parameters (weighting factors). This
approach allows, for instance, minimum and maximum rates to be adjusted. In an equally simple
way, it Is possible to introduce parameters for reduced rates into the algorithms. An equivalent
solution can be implemented for specifying discounts for frequent callers or major users. The
minimum rate should cover, for instance, the prime cost whereas the maximum rate payable in the
event of high traffic loads shouid represent the maximum price accepted by the customer. The
achievable maximum price level can be identified by international comparisons and market research.
The rates will always apply to the entire duration of a call. This means that a higher rate will be
charged for calls initiated after an increase in traffic load whereas this does not hold for calls already
In progress at that particular moment. In the opposite case, this principle shall apply accordingly.
Moreover, it is not difficult to introduce program modifications that will enable the algorithm to
Include in the call charges special factors characteristic of different types of international cails. Thus,
the procedure or system described allows an entirely dynamic type of cail charging to be
implemented both in digital and analog networks which, as a consequence, is in keeping with the
current load actually carried by the network structure.

Other advantages, characteristic features and potential applications of the invention presented here
will be outlined in the following sections including the implementation examples shown in the figures.
In the following, the invention will be described in more detail and illustrated by the examples
depicted in the figures.

The terms and corresponding denotations used in the description, patent claims, summary and
drawings are compiled in the list of denotations at the end of the description.

Figure captions:
Fig. 1 Circuit diagram of the system conforming to the invention
Fig. 2 Modification of the system depicted in Fig. 1

Fig. 3 Tariff weights used for traffic incoming at a central exchange
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Fig. 4 Division of a country (Federal Republic of Germany) into code areas

Fig. 5 Data streams flowing among centrai exchanges

Fig. 6 Load values/tanff weights in the case of "standard operation”

Fig. 7 Load values/tariff weights in the case of "International Freephone Service (IFS)"

Fig. 1 shows the circuit diagram of the system structure used in analog network hierarchies for the
load measurements and charge weighting required for flexible call charging. Both at the calling and
the called subscriber's ends, the diagram shows a hierarchic network structure consisting of terminalt
exchanges 6 and &', regional exchanges 5 and &', main exchanges 4 and 4' and central exchanges 3
and 3', each exchange being connected to a charge computer 1 or 1'. Each charge computer 1 or 1
Is connected to a traffic measurement unit 2 or 2' which, in turn, is linked up with trunks 8 and 8

between the exchanges mentioned above. Charge computer 1' of central exchange 3', moreover, is

connected to a traffic measurement unit 2' which, appearing in the diagram as an exampie of all
other traffic measurement units 2' at the called subscriber's end, is linked up with all circuits between
terminal exchange 6, regional exchange 5, main exchange 4 and central exchange 3 at the calling
subscriber's end and central exchange 3 at the called subscriber's end. The traffic flows to the
exchanges below central exchange 3' are measured accordingly (load measurement). In addition,
there exists a direct connection between the corresponding exchanges above terminal exchanges 6
and 6' and the called subscriber and there is also a connection to each exchange at the calling
subscriber's end such as regional exchange 5', main exchange 4' and central exchange 3' at the
called subscriber's end. This system structure is used for continuous measurements of the traffic
loads carried by all lines above the level of subscriber lines 7 and 7'. The loads measured are stored
in charge computers 1 and 1' where they are available on demand. The charge payable for a
particular call is determined by a special algorithm as a function of the load measured. The
algorithms used to calculate the load weighting factor and the call charges are also stored in charge
computers 1 and 1. The charge payable for a particular call is shown on the display of the telephone
-instrument or terminal of the calling or called subscriber after the trunk code of the destination
network has been dialed completely. Immediately after the input of the last digit of the trunk code of
the local network to be accessed, the corresponding charge computer 1 or 1' uses the latest data
measured for the traffic flowing to that destination to calculate the rate currently applicable, showing
it on the display of the calling telephone. Unless further digits are dialed after the input of the trunk
code, the system will remain, for a certain time (for example, five seconds) in this offer-making
status in order to enable the subscriber to decide whether to make the call against payment of the
rate displayed or to interrupt the dialing process, for instance, by replacing the handset. As soon as
the "time granted for decision making” is elapsed, the dialing process will be discontinued by the
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system. In large local networks, the geographic location of the called subscriber may have an
influence on the charge. In this case, the system uses the display device of the telephone instrument
and an acoustic signal to demand the input of the next three digits in order to be able to calculate the
current charge. This is only significant for the "call charge inquiry" facility.

If the subscriber dials the number of the person he wishes to call, the charge payable for this call will
be calculated according to the rate displayed. The charges actually payable for this call will be
displayed on the telephone of the calling subscriber upon completion of the call. Depending on the
facilities provided by the calling terminal, it is also possible to display the charges cumuiated during a
telephone call. Dynamic call charging can also be applied to large local networks. In principle, it is
possible to use a flexible charging system for all local calls outgoing to other exchange areas. As
soon as the calling subscriber has dialed the code of the exchange he wishes to access, the currently
applicable rate is transmitted by charge computer 1 to the calling terminal to be displayed there. This
IS done in a way similar to the handling of trunk calls. If the subscriber continues dialing, the call
charge will again be calculated according to the dynamic rate displayed. Inquiries about call charges
will be dealt with as in the case described above.

Since the only signals transmitted in digital networks are pulses - regardiess of the type of
communications - flexible call charging is both suitabie for voice communications and any other type
of electronic communications in the fields of muitimedia, data and video transmissions, etc.
Moreover, it is possible to entirely eliminate the dependence on distance, for example, by measuring
the loads carried by high-usage routes and according to the numbering scheme. In this case, the only
yardstick used for calculating the charges would be the line utilization. This means that the frequent
use of a line entails a higher charge than a less frequent utilization of such lines. Moreover, it is
possible to achieve a highly flexible charging system with the aid of an algorithm caiculating the
current rate according to certain parameters (weighting factors) specified in charge computers 1 and
1'.  This approach allows, for instance, minimum and maximum rates to be adjusted. It is also
possible to include in the algorithms parameters for reduced rates such as are required for specifying
discounts for frequent callers or major users. The minimum rate should cover the prime cost, and the
maximum rate payable in the event of high traffic loads should represent the maximum price
accepted by the customer. The achievable maximum price level can be identified, for instance, by
international comparisons and market research. The rates will always apply to the entire duration of a
- call. This means that, if a higher rate is charged for calls initiated after an increase in traffic load,
this does not hold true for calls already in progress. In the opposite case, this principle shall apply
accordingly, its application being indispensable, moreover, to grant reliable charges to the customer.
In addition, special factors characteristic of different types of international calls can be included in the
call charges by the algorithm. If this system was introduced worldwide, there would no longer be any
need for fixed reduced rates. In this case, carriers would everywhere collect their charges from

calling subscribers only. This solution would have no effect on compensation payments which may
have been agreed among certain carriers.
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If inquiries about charges are made by customers accessing the local network without dialing the
subscriber number (just for the purpose of obtaining information) such information can be provided
as a special service offered, for example, against payment of a fixed charge which may be deducted
from the charge payable for the call if it is actually made. If the call fails to materialize, the inquiry
may be itemized and charged in the bill.

Dynamic call charging may also be applied to the "International Freephone Service (IFS)"
standardized by the ITU. In this case, it is necessary to transmit the calcuilated call weighting factors
to the called rather than the calling subscriber. Such data can be transmitted using a slightly modified
type of signaling. The call charge information will be indicated at the called subscriber's terminal by a

display device activated by the dynamic cail charge system.

Being shown the number of the calling customer, the subscriber requested to pay for the call by the
"International Freephone Service" is free to decide whether or not to accept the call. Thus, it has
been made evident that dynamic call charging is practicable without difficulty both in analog and
digital networks and that dynamic call charging may be adopted for the services presently offered by
carriers without any problems or constraints to overcome. The system structure depicted in Fig. 2
contains all possibilities of setting up a national trunk call as shown in Fig. 1. [n addition, high-usage
routes are plotted between terminal exchanges 6 and 6' and the higher levels of the analog network
hierarchy which do not exist Iin the analog network although they can be implemented without
technical difficulties in digital networks. The most important equipment used for dynamic call
charging as shown in Fig. 2 consists of traffic measurement units 2 and 2' which, in connection with
charge computers 1 and 1', constitute the load test groups 11 and 11'. A load test group 11 (or 11"
consists of a traffic measurement unit 2 (or 2') and a charge precalculator 12 (or 12"). Charge
combination computers located at the exchanges are used to combine the weighting factors of the
high-usage routes with those of the main route (final route) in accordance with certain parameters
defined by the carrier in order to obtain new weighting factors which will be passed on to the next
level. This is depicted in Fig. 2. The charge computers 14 and 14' in the strict sense of the term are
connected (as shown In Fig. 2) to the terminals, i.e. to the terminations of the lines at the exchanges
6 and 6. These devices may be implemented either as separate units or components such as
boards. Depending on the structure of the digital switching system, the three components of the
dynamic call charging system may be implemented, in part or as a whole, as software elements in
- the form of certain programs or subprograms integrated in the program system of the exchange. The
telephone instruments shown in Fig. 2 (bottom) may also represent other terminals such as fax
equipment, personal computers or other types of multimedia equipment. The solid lines with
arrowheads represent the dialing information plus the charging information in the forward direction
whereas the broken lines with arrowheads represent the charging information in the backward
direction. The charge computer serving terminal 13 of the calling subscriber in the area of terminal
exchange 6 receives, from terminal exchange 6, the weighted load conveyed "in the backward
direction”, using the broken line at the output for transmitting the directional and dynamized call
charge to the corresponding terminal 13 to be displayed there. At the called subscriber's terminal
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(13°), the corresponding "called" charge computer receives, from terminal exchange 6', the weighted
load conveyed "in the forward direction", using the broken line at the output for transmitting the
weighted and dynamized charge to the called subscriber 13' to be displayed there. The central task
of load test group 11 consists in automatic measurements, performed at specified intervals, of the
traffic flow on the test link and, hence, of the load carried by the line or trunk groups under test. The
measured values are weighted by the corresponding charge precaiculator with the aid of the
weighting factor belonging to that particular test link. For this purpose, it receives, via a switching
network, a directional bit stream from the corresponding test link. Via the links drawn as broken
lines, the computed charge weighting factor is transmitted by test load group 11 to the corresponding
exchange. Charge weighting is based on a charge algorithm which, being defined in accordance with
the requirements of a particular carrier and using appropriate factors, weights the measured load of a
link or part of it, enabling, in this way, an almost unlimited flexibility to be achieved for charging.
This will be explained in more detail in the following sections. The weighted load value, i.e. the
charge weight TG, is then transmitted, as part of the signaling information, to the next hierarchy level
in the downward direction towards calling subscriber 13. Call charge computer 14 located at terminal
exchange 6 will then convert this value into the currently applicable call charge to be displayed by

the calling terminal 13.

By connecting load test group 11 at the upper hierarchy levels of the system for the purpose of data
exchange, a regionally applicable mean load value can be determined and weighted to be adopted
as a basic value for the algorithm used to compute the dynamic call charge.

In the same way, it is possible, by connecting the load test groups at the trunk level, to determine an
average basic load of a particular remote area which, in turn, can be appropriately weighted to serve

as a basis for regional levels.

This principle also allows international calls to be included in the dynamic call charging process.
Based on an international agreement, the proposed solution can be used worldwide as a
standardized dynamic call charging system. Assuming that the calling subscriber 13 is the recipient
of the bill and that, in a first approximation, the border-crossing traffic in both directions yields nearly
identical traffic flows, this approach will entirely eliminate the need for compensation payments which
complicate the charging process.

If the call setup is accompanied by a continuous determination of the corresponding traffic load or
charge weight of the line sections, which are transmitted in the form of combination charge weights,
for instance, as part of the signaling information, to the next level of the connection, this will result in
the "forward setup" of the charging information. Having received a special IFS identification
(International Freephone Service), this forward setup will be recognized and displayed by the called
terminal 13' as soon as the call is set up even before the handset is lifted by the called subscriber.

According to one variant of the process, the called subscriber can be informed by optical and/or
acoustic signals of his obligation to pay for the incoming call if he accepts it.
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In the following, we will once again describe in detail the different methods used for traffic load

measurements:

a) the traffic incoming at the destination exchanges is recorded and classified according to
transmission direction and call duration by special computers equipped with test probes (or by
programs of the switching software) and converted into load values. These vaiues are
transmitted, as part of the signaling information, by the destination exchange to the calling
exchange. This method uses the latest value measured in the load test for evaluating the current
situation. As a consequence, the measurement interval is highly significant for the reliability of
this approach. Load tests performed at intervals of approximately one minute are regarded as
sufficient. Other intervals may be used as deemed necessary.

b) Each "main route” reports its traffic load to the preceding exchange where a weighting factor still
to be defined Is used to determine the cost-relevant charge weight TG. (The Hamburg-Munich
route, for instance, carries a traffic load of 90 per cent, the weighting factor being 10 on a 1-to-10

scale. Consequently, the charge weight in this example is 90 on a 1-to-100 scale).

c) The "busy-group” instances occurred in the past are counted and converted into maximum load
values. This allows busy hours to be determined by means of a "busy factor”.

d) The power consumption of a switching computer is used to measure its traffic load. The reference
is the power consumption in the idle condition. The power consumption increases with increasing
computer activity.

e) Instead of the power consumption of the switching computer, it is also possible to use the sum of
single instances of power consumption of the microprocessors incorporated in the switching

computers.

fy The load classified according to transmission directions is derived from the recorded and
analyzed signaling data (using, for instance, signaling system No. 7) and converted into load
values. The result obtained consists, for example, in load values which are measured in "calls per
time unit” and related to the total number of calls for which transmission capacity is available in a

particuiar direction.

g) Various methods used to analyze data streams in transmission channels are already being offered
In the market. Hewlett Packard, for instance, have developed a system known as "Call Behavior

Analysis (CBA)" allowing the call behavior of telephone users to be analyzed by specific
measurement techniques.
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A Network Call Simulator (NCS) is offered by Trend Communications in California, USA, a
manufacturer specializing in measurement and test devices for telecommunications equipment. This

simulator allows high-bit-rate digital traffic to be simulated. NCS is used to test networks under

extreme conditions and in the presence of maximum loads.

The ATM Load Test Generator is a system offered by Trend Communications for tests of ATM
networks carrying extremely high traffic loads.

In the charging algorithms used as charging tools, all variables deemed to be relevant to the process

are interrelated by mathematical operations.

Example:

The weighted charge T payable for a call is determined as follows:

Tk = ke load ebasic rate
where k = weighting factor

For instance, k = (route assessment e speech behavior) / customer factor

Thus, the price P of acallis
P=Tk .t

where t = duration of the call

Hence, the price of a call is calculated according to the following equation:

P=t . route assessment . speech behavior . load . basic rate

customer factor

. The route assessment factor allows routes to be weighted which are very much frequented. In

principle, however, there is no absolute need for such weighting.
The "speech behavior factor” is intended to account for the influence of large numbers of short-term

calls (business trafficy or small numbers of long-term seizures (Internet surfing) or "social”
communications (aged people, teenagers) in the local network.

cuiead e Wit climana H ARSI A tThs A A G AL Qi 144 Eplrpdir o2 G c by wied M4 1AM VLT OIS (AN A0 Lot 13 a1 o . 1 el S e A M A UL e - ¢
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The customer factor, a variable describing the type of customer such as occasional caller, long-term

caller, international caller, network surfer etc., allows both discounts for major users and surcharges

payable on small quantities to be defined.
Since the weighting factors cover a range of 1 to 10, k may assume values between 1 and 100.

This example is neither comprehensive nor final. It is merely intended to support the understanding
of the possibilities and high flexibility inherent in such a system. Further weighting factors may be
defined, if necessary, and integrated in the algorithm which, of course, must again be adapted to the

goal to be achieved.

The "offer-making” status of the system has to be implemented by extensions of the switching
software. In the case of "normal” dialing, i. e. in the absence of delays occurring between the
selection stages, the system operates In the usual way. The input of further digits prevails over the
waiting time of the "offer-making” status. Only in cases where an expected additional digit is not
dialed, doeé the system enter the waiting cycle. The recommended duration of this cycle is

approximately 10 to a maximum of 15 seconds.

Fig. 3 shows, as an example, the way in which tariff weights are determined for a central exchange.
Central exchange 3 is connected to central exchanges 2 and 4 to 9, main exchanges 20 to 29, 40 to
99 and regional exchanges 201 to 299 and 401 to 999. At one output, central exchange 3 supplies
the central exchange weight for standard service provided in the direction of the calling subscriber
and, at the other output, the central exchange weight for "International Freephone Service” (IFS) in
the direction of the called subscriber. Fig. 3 inciudes an outline of the charge computer located at an
exchange receiving the weighted load contained in the main route information and, on the other
hand, the high-usage-route information. This data is combined by the charge computer to obtain the
charge information to be displayed at the terminal or telephone instrument of the subscriber. An
example of the information displayed is shown in the box.

Fig. 4 shows the division of a territory into code areas. Among the central exchanges of these code
areas, data streams are transmitted as illustrated by the example shown in Fig. 3.

" Fig. 6 shows the load values and traffic weights required for dynamic call charging in the case of

standard service provided between the central exchanges of the 04 and 09 areas. The measured
loads are shown at the input and the calculated tariff weights at the output.

Fig. 7 shows the loads/traffic weights used for dynamic call charging in the "International Freephone
Service" (IFS). As in the case described above, the measured values are supplied to the computers
located at the exchanges which use this data to calculate the corresponding charge weights, the

transmission direction being recognized or derived, for example, from the signaling information.

ALl s s .
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List of denotations

1+ 1
2+ 2
3+ 3
4 + 4
5+ %
6 + 6
7+ 7
8 + 8
9

10

11+ 11
12 + 12
13 + 13
14 + 14’
EVSt
KVSt
HVSt
Z\/ St

LMG
IFS

TG

charge computer
traffic measurement unit (circuit)
central exchange

main exchange

regional exchange

terminal exchange

line or connection

line or circuit group

switching network

high-usage routes

load test group

charge precalculator

calling or called subscriber or terminal
"calling or called" charge computer
terminal exchange

regional exchange

main exchange

central exchange

load test group

International Freephone Service

tariff weight
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CLAIMS:
1. A method for a rate setting in a communications

network comprising:

continuously measuring a traffic load on at least
one of a trunk line and a trunk line group of the
communications network above a subscriber terminal line
level s0 as to define a plurality of respective current

traffic loads;

storing programs in a plurality of rate
calculators, the programs for determining current rates of
individual calls as a function of at least one of the
plurality of respective current traffic loads, the current

rates being available upon demand;

determining a first current rate of a first
individual call using at least one of the plurality of rate

calculators;

transmitting to a first terminal associated with a
calling first subscriber the first current call rate after a
dialing of a first trunk code of a destination network, the

transmitting using at least one of the rate calculators;

displaying on the first terminal the first call
rate of the first individual call after the dialing of the

first trunk code of the destination network:

maintaining an offer status for a time when a
dialing process including the dialing of the first trunk
code 1s paused after the dialing of the first trunk code,
the dialing process being continued after the time for
maintaining the offer status upon one of a positive decigion

by the first subscriber and interrupted; and
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displaying a first call charge on at least one of
the first terminal and a second terminal using at least one
of optical signals, acoustic signals, printed letters and

synthetic speech, the second terminal being associated with

a called subscriber.

2. The method as recited in claim 1 wherein the
determining is performed as a function of the respective
current traffic loads corresponding to the respective at
least one of the trunk line and the trunk line group

corresponding to a signal path of the first individual call.

3. The method as recited in claim 1 whereilin the
communications network is digital or analog, and is at least
one of a wire, radio-supported terrestrial, laser-supported

terrestrial, and satellite communications network.

4 . The method as recited in claim 1 wherein the
determining is performed so as to achleve a distance-

independence of the rate setting.

5. The method as recited in claim 1 wherein the
programs 1nclude weighting factors established using at
least one algorithm, the weighting factors being variable so
as to establish at least one of minimum rates, maximum
rates, special rates, and discounts for frequent callers and

major users.

6. The method as recited 1n claim 1 wherein the
communications network includes a plurality of exchanges,

and further comprising:

calculating a plurality of respective weighted
load values corresponding to each of the respective current
traffic loads using a respective load measuring group

assoclated with each exchange; and
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combining the respective weighted load values
corresponding to the respective at least one of the trunk
line and the trunk line group corresponding to a signal path

of the first individual call as a function of pre-defined

parameters.

7. The method as recited in claim 1 wherein the
communications network includes a plurality of exchanges,
and wherein the continuously measuring is performed using a
power consumption of a switching computer or of
corresponding microprocessors of at least one of the
exchanges, signaling data being used to determine a

transmission direction of a respective current traffic load.

8 . The method as recited in claim 7 wherein an 1idle
power consumption state of the respective switching computer
or of the corresponding microprocessors of each respective

corresponding exchange 1s used as a reference.

0. A system for rate setting in a hilerarchical

communications network, the system comprising:

a plurality of exchanges including terminal

exchanges;

at least one of a plurality of trunk lines and
trunk line groups 1interconnecting the plurality of

exchanges;

a load measuring group assoclated with each of the
plurality of exchanges higher in the hierarchy than the

terminal exchange, each load measuring group including:

a traffic measurement unit coupled to at least one
of a respective set of the trunk lines and a respective set
of the trunk line groups for measuring traffic loads in the

set; and
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a rate pre-calculator connected to the traffic

measurement unit and to the associated exchange; and

a plurality of rate calculators including programs
for determining current rates of individual calls using
traffic data from at least one of the load measurement

groups, the current rates of individual calls belng

avallable upon demand.

10. The system as recited in claim 9 wherein the at
least one of the plurality of trunk lines and trunk line

groups includes cross connections of the communications

network.

11. The system as recited 1in claim 9 wherein the
communications network is digital or analog, and 1s at least
one of a wire, radio-supported terrestrial, laser-supported

terrestrial, and satellite communications network.

12. The system as recited 1n claim 9 further
comprising a first terminal associated with a first
subscriber and a second terminal associliated with a second
subscriber, and wherein the plurality of rate calculators
includes a first subscriber rate calculator for determining
current rates of individual calls from the first terminal

and a second subscriber rate calculator for determining

current rates of individual calls from the second terminal.

13. The system as recited in claim 12 wherein the
first subscriber rate calculator 1s disposed between the
first terminal and the first terminal exchange, and a second
subscriber rate calculator disposed between the second

terminal and the second terminal exchange.

14 . The system as recited in claim 9 wherein the

programs for determining the current rates of individual
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calls include weighting factors established using at least
one algorithm, changes 1n the weighting factors being used
to establish at least one of minimum rates, maximum rates,
special rates, and discounts for frequent callers and major

users.

15. The system as recited in claim 9 wherein the rate
pre-calculators are capable of calculating respective

welghted load values corresponding to the measured traffic
loads 1n a set for use by the plurality of rate calculators

for determining current rates of individual calls.

16. The system as recited in claim 14 further
comprising switchable lines capable of transmitting dialing
and rate information to the second terminal and of
transmitting the rate information to the first terminal, the

switchable lines including radio channels.

FETHERSTONHAUGH & CO.

PATENT AGENTS

OTTAWA, CANADA
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