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(57) Abréegée/Abstract:

A method (100) Is disclosed such that when a call is being set up (104) from or to a mobile (or fixed) pre-paid subscriber, a portion
of the value In the subscriber's pre-paid account I1s withdrawn (114, 120) to cover the cost of the call. Preferably, the amount
withdrawn (114, 120) Is large enough to cover the cost for a call of typical duration (e.g., 4 minutes). At call set up (104), for
example, In an Intelligent Network (10), this amount is withdrawn (114, 120) from the account and allocated to the call being set up.
If this amount is not completely used up, the remainder is returned (146) to the pre-paid account. If, however, the allocated amount
IS depleted (124) before the call is completed, a second allocation or withdrawal from the account Is requested for that call. If the
value left In the account Is large enough to cover the second withdrawal request, a second amount Is withdrawn (114, 120) anad
allocated to cover the ongoing call. If needed, additional withdrawals (114, 120) can be made to cover the ongoing call until it Is
completed. Once the call Is completed (142), any remainder of the allocated amount Is returned (146) to the pre-paid account.
Conseqguently, a pre-paid subscriber can have a plurality of parallel ongoing calls, and because the amount in the pre-paid account

IS being monitored (116, 122) and accounted for before or while the calls occur, there Is no risk that these calls will not be covered
by the amount In the pre-paid account.

,
L
X
e
Senchee f
L S S \
ity K
X : - h.l‘s_‘.}:{\: .&. - A L~

A7 /7]
o~

C an a dg http:vopic.ge.ca - Ottawa-Hull K1A 0C9 - atp.//cipo.ge.ca OPIC

OPIC - CIPO 191




CA

PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

02292476 1999-12-02

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) Inte;'national Patent Classification © :
H04M 17/00

Al

(21) International Application Number: PCT/SE98/00992

(22) International Filing Date: 26 May 1998 (26.05.98)

(30) Priority Data:

08/869,280 2 June 1997 (02.06.97) US

(71) Applicant: TELEFONAKTIEBOLAGET
[SE/SE]; S-126 25 Stockholm (SE).

LM ERICSSON

(72) Inventors: SMITH, Ola; Arlavigen 11, S—175 40 Jirfilla (SE).
SODREN, Carl; R4sundavigen 111, S-169 50 Solna (SE).
SWEDBERG, Karl, Tage, Gdran, Vincent; Eriksbergsgatan
32, S-114 30 Stockholm (SE).

(74) Agent: ERICSSON RADIO SYSTEMS AB; Common Patent
Dept., S-164 80 Stockholm (SE).

(84) Title:
(§7) Abstract

A method (100) is disclosed such that when a call is being
set up (104) from or to a mobile (or fixed) pre-paid subscriber,
a portion of the value in the subscriber’s pre—paid account is
withdrawn (114, 120) to cover the cost of the call. Preferably, the
amount withdrawn (114, 120) is large enough to cover the cost for
a call of typical duration (e.g., 4 minutes). At call set up (104), for
example, in an Intelligent Network (10), this amount is withdrawn
(114, 120) from the account and allocated to the call being set up.
If this amount is not completely used up, the remainder is returned
(146) to the pre—paid account. If, however, the allocated amount is
depleted (124) before the call is completed, a second allocation or
withdrawal from the account is requested for that call. If the value
left in the account is large enough to cover the second withdrawal
request, a second amount 1s withdrawn (114, 120) and allocated
to cover the ongoing call. If needed, additional withdrawals (114,
120) can be made to cover the ongoing call until it is completed.
Once the call is completed (142), any remainder of the allocated
amount is returned (146) to the pre—paid account. Consequently,
a pre~paid subscriber can have a plurality of paraliel ongoing
| calls, and because the amount in the pre-paid account is being
monitored (116, 122) and accounted for before or while the calls

I occur, there is no risk that these calls will not be covered by the
amount in the pre~paid account.
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METHOD FOR HANDLING PARALLEL TRANSACTIONS
ON TELEPHONE PRE-PAID ACCOUNTS .

BACKGROUND OF THE INVENTION

Technical Field of the Invention

The present invention relates in general to the field of telephony accounting
and, 1n particular, to a method for use by telephone system operators to ensure that

pre-paid subscribers can pay for simultaneous telephone calls.

Description of Related Art

Currently, most mobile telephone subscribers pay for their mobile calls after
they recerve a monthly bill from their service provider (commonly referred to as "post-
paid" accounting). This process of monthly accounting requires a substantial amount
of administrative support in order for the service provider to collect the call data,
calculate the costs for the calls, send bills to the subscribers, etc. Use of these post-
paid accounting systems typically requires the service providers to check into their
subscribers' creditability, and ultimately trust the subscribers to pay their bills on time.

The concept of pre-paid accounting has been recently introduced into the
mobile telephony market. Generally, the following two mobile pre-paid accounting
approaches have been introduced: (1) the Intelligent Network (IN) approach; and (2)
the Call Detail Record (CDR) approach.

An Intelhgent Network 1s a mobile network architecture that relocates specific
services and databases from switches to one or more network control and decision
points. Such a network architecture contains Service Switching Points (SSPs) or
switches with bearer and basic service control capabilities, Service Control Points
(SCPs) or elements with advanced service control capabilities, and a Service
Management System (SMS) that controls the deployment of services and associated
service data. A more detailed description of mobile IN architectures is given in
"Cellular Radio Systems" by D.M. Balston and R.C.V. Macario, published by Artech
House, Inc. (1993).
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Using IN technology for pre-paid mobile telephony accounting, a subscription
tor each pre-paid customer is stored in a subscriber database in a system's IN node.
Each subscription field in the IN node contains certain information such as, for
example, the number of charging units (to be used for the payment of a call), dates
(e.g., when the charging units or subscription will expire, when announcements are to
be played, etc.), and other subscriber-related information (e.g., tariff class, lists of
barred and allowed numbers, and other restrictions and information about subscribers).
This subscriber information can be stored in the IN's Service Control Function (SCF),
an external database (e.g., a Service Data Function or SDF), or both. The charging
units can be any unit value, as long as the unit is fully convertible between monetary
value, time value, and meter pulses (described below).

For mobile systems using the CDR approach for pre-paid accounting purposes,
the call data records are collected similar to those in conventional billing systems.
However, a difference between the post-paid and pre-paid CDR approaches is that the
pre-paid CDR approach maintains a dedicated pre-paid account in a database for each
mobile subscriber. When a call has been made and a resulting CDR is being processed
by the system, the cost of the call is calculated and deducted from the amount in the
subscriber's account. If the account reaches zero (or a negative value), the pre-paid
system orders the mobile network to bar the subscriber from making additional calls.
A dedicated service number to an Interactive Voice Response (IVR) subsystem can be
associated with such an accounting system, which a service subscriber can call and
request the account's balance (e.g., a bank-by-phone machine).

A CDR accounting system can handle parallel calls (e.g., during multi-party
calls, call forwarding, or call holding), because the cost of these calls can be calculated
after the calls' completion. However, because of the delay in the delivery of the CDR,
there 1s an obvious risk that the subscribers will run up charges for more calls than their
account will cover.

The basic problem that has to be solved is to determine how to control the
value of a pre-paid account while calls are ongoing. In an IN solution, pre-paid calls
are routed in the network to the Service Switching Function (SSF). The SSF then
signals the SCF to inform the SCF about the call. In this signalling message, the SSF
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sends, for example, the A-number (calling party number), B-number (called party
number), location information, and other relevant information to the SCF. The SCF,
which recognizes the A-number (B-number) as belonging to an IN subscriber,
determines whether the calling party (called party) subscriber is allowed to make
(recetve) that call (considering the pre-paid account's value). This determination can
be made in the SCF after retrieving the charging unit information, and expiration and
subscription dates, etc.

If the SCF determines that the call can be allowed, the SCF sends the number
of remaining charging units in the account to the SSF to be used for charging of the
call, and the call 1s connected. When the called party answers the call, the SSF starts
counting meter pulses (with each meter pulse equal to one charging unit).

If the call 1s disconnected before all of the charging units in the account are used
up, the number of charging units used for that call is transferred back to the SCF, which
deducts that amount from the amount in the account. On the other hand, if the call's
duration 1s long enough so that the number of meter pulses counted in the SSF equals
the number of charging units that were transferred from the SCF, then the call is
disconnected and the account value is set to zero.

A big problem with the exusting pre-paid approaches is that when a call is to be
set up, all of the value of the account is made available to cover the cost of that call
During the call, this value is depleted continuously, but there is no practical way to
view this depletion in real-time. Using an existing IN technology approach, the node
where the pre-paid account is stored will not know how many charging units have been
used, until the call has been completed and the number to be deducted from the account
has been transferred from the SSF. Consequently, during the call. the value of the
account reflects a value which 1s larger than the actual remaining value. If another call
1s set up at this time, a value larger than the actual value will be made available for this
call.

For example, if a pre-paid subscriber sets up a call, the number of charging units
remaining in the subscriber's account (e.g., 100) will be copied to the SSF. The SSF
sets up the call and starts the process of counting meter pulses. If, however, during this

ongoing call, the subscriber desires to set up another call (e.g., a conference call), the
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system's multi-party service function is used to set up the call. Since the exact value
In the account 1s not known outside the process in the SSF associated with the original
call, the only value known is the original value (100) which 1s still stored in the SCF.
This onginal value 1s copied a second time to the SSF to start a new process in the SSF
associated with the new call. Unfortunately, unless conference calls are not allowed,
this recopying of the original value can be repeated as many times as there are
connections (x) to be made in the conference call. Therefore, every connection (x)
made 1n the conference call can deplete the original (100) charging units. In this
example, the pre-paid subscriber will thus be able to call for x*100 charging units,
although the pre-paid account only had 100 charging units to start with.

The same problem occurs if a pre-paid subscriber uses call forwarding, since the
multiple call processes involved can be simultaneously depleting the original charging
units in the account. For example, with the service called "Call Forwarding on Busy"
(CFB), this double-charging can occur each time the subscriber 1s involved 1n a call and
another party makés an incoming call. Also, if the pre-paid subscriber uses Call
Forwarding Unconditional (CFU), Call Forwarding on Not Reachable (CFNRc), or
Call Forwarding on No Reply (CFNRYy), the same double-charging problem can arise
if there 1s an ongoing forwarded call and the subscriber makes an outgoing call. The
same problem can occur if the pre-paid subscriber uses the Call Hold function, makes
two outgoing calls, and then toggles between them.

Another situation where parallel transactions and double-charging can occur,
1s when a recurring subscription fee or other type of payment is made to an external
system (e.g., billing system, bank, credit card service provider, etc.) and deducted from
the pre-paid account. If a call is ongoing while the payment is being made, the system
will not know whether the amount to be deducted will be covered or not, until the
ongoing call 1s completed.

SUMMARY OF THE INVENTION

It 1s, therefore, an object of the present invention to eliminate the risk for a

service provider that the cost for parallel calls will not be covered by the amount in a

telephone subscriber’s pre-paid account.
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It is another object of the present invention to process parallel pre-paid mobile
telephone account transactions that are discrete and instantaneous.

It 1s yet another object of the present invention to process paraliel, non-
interfering pre-paid mobile telephone account transactions.

It 1s also an object of the present invention to enable supplementary mobile
telephone services, such as Call Forwarding or conference calls, to be handled securely
for pre-paid accounts.

It 1s another object of the present invention to make pre-paid mobile telephone
services as attractive to service providers and subscribers as post-paid telephone
services.

In accordance with the present invention, the foregoing and other objects are
achieved by a method in which when a call i1s being set up from or to a pre-paid
subscriber, a portion of the value in the subscriber’s pre-paid account 1s withdrawn to
cover the cost of the call. Preferably, the amount withdrawn is large enough to cover
the cost for a call of typical duration (e.g., 4 minutes). At call set up, this amount is
withdrawn from the account and allocated to the call being sét up. If this amount 1s not
completely used up, the remainder is returned to the pre-paid account. If, however, the
allocated amount is depleted before the call 1s completed, a second aliocation or
withdrawal from the account is requested for that call. If the value left in the account
is large enough to cover the second withdrawal request, a second amount 1s withdrawn
and allocated to cover the ongoing call. If needed, additional withdrawals can be made
to cover the ongoing call until it i1s completed. Once the call 1s completed, any
remainder of the allocated amount is returned to the pre-paid account. Consequently,
if a parallel transaction takes place, the account value made available for this
transaction is less than or equal to the actual current account value, and the nsk is

eliminated that the costs for parallel calls will not be covered by the subscriber’s pre-

paid account.
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More specifically, the present invention provides a method for use in handling

parallel transactions on a telephone subscriber's pre-paid account, comprising the steps of
responsive to receipt of a first transaction request associated with the subscriber's pre-
paid account, withdrawing a first portion of a value in the subscriber's pre-paid account;
allocating the first portion to the first transaction request, processing a first transaction in
response to the first transaction request, responsive to receipt of a second transaction
request associated with the subscriber's pre-paid account, requesting approval of a
withdrawal of a second portion of the value in the subscriber’s pre-paid account, the value
depleted by all or some of the first portion, and processing, in parallel with the first
transaction, a second transaction in response to the second transaction request 1f the
requesting approval step is approved.

The present invention also provides a method for use in handling parallel
transactions on a mobile radiotelephone subscriber's pre-paid account, comprising the
steps of initiating a call associated with the pre-paid account, calculating a cost for a call
of a first predetermined duration, determining if the cost for a call of a first
predetermined duration is less than or equal to an amount in the pre-paid account, if the
cost for a call of a first predetermined duration 1s less than or equal to the amount in the
pre-paid account, deducting the cost for a call of a first predetermined duration from the
amount in the pre-paid account, allocating the cost for a call of a first predetermined
duration to the call associated with the pre-paid account, and connecting the call
associated with the pre-paid account for the first predetermined duration, if the cost for a
call of a first predetermined duration is greater than the amount in the pre-paid account,
determining if the amount is greater than or equal to a cost for a call of a second
predetermined duration, if the amount s greater than or equal to the cost for a call of a
second predetermined duration, but less than the cost for a call of a first predetermined
duration, allocating the amount to the call associated with the pre-paid account, and

connecting the call associated with the pre-paid account for a duration associated with the
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amount, and if the amount 1s l¢ss than the cost for a call of a second predetermined

duration, terminating the call associated with the pre-paid account.

The present invention also provides a method for use in handling parallel
transactions on a telephone subscriber's pre-paid calling card account, comprising the
steps of calling an access number, entering a calling card account number, requesting set
up of a first call, deducting a first portion of a value from the pre-paid calling card
account, allocating the first portion to the first call, connecting the first call, requesting
set up of a second call, requesting approval of a deduction of a second portion of the
value from the pre-paid calling card account, the value depleted by all or some of the first
portion, and connecting the second call if the requesting approval step is approved.

The present invention also provides a system for use in handling parallel
transactions on a telephone subscriber's pre-paid account, comprising, a database for
storing the subscriber's pre-paid account, means, responsive to receipt of a first
transaction request associated with the subscriber's pre-paid account, for deducting a first
portion of a value in the subscriber's pre-paid account, means for processing a first
transaction in response to the first transaction request, the first portion allocated to the
processing the first transaction, means, responsive to receipt of a second transaction
request associated with the subscriber's pre-paid account, for requesting a deduction of a
second portion from the value in the subscriber's pre-paid account, the value depleted by
all or some of the first portion, and means for processing, in parallel with the first
transaction, a second transaction in response to the second transaction request.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete understanding of the method and apparatus of the present

invention may be had by reference to the following detailled description when taken 1n

conjunction with the accompanying drawings wherein:
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FIGURE 1 1s a block diagram of a system that can be used to implement the

preferred embodiment of the present invention;

FIGUREs 2A and 2B are flow diagrams of a method that can be used to
implement the present invention; and

FIGURE 3 1s a simplified flow diagram of an exemplary accounting process,
which can be implemented in accordance with the preferred embodiment and the
method and system of FIGUREs 1 and 2.

DETAILED DESCRIPTION OF THE DRAWINGS

The preferred embodiment of the present invention and its advantages are best
understood by referring to FIGURES 1-3 of the drawings, like numerals being used for
like and corresponding parts of the various drawings.

Essentially, in accordance with the present invention, when a mobile call is
being set up from or to a mobile pre-paid subscriber, a portion of the value in the
subscriber’s pre-paid account is withdrawn to cover the cost of the call. Preferably, the
amount withdrawn is large enough to cover the cost for a call of typical duration. In
a preferred embodiment of the present invention, a call is being set up from or to a
subscriber in an Intelligent Network, and the initial amount is withdrawn from the
subscniber’s pre-paid account. The pre-paid account information can, for example, be
stored 1n a Service Control Function. Alternatively, this information can be stored in
an external node, such as, for example, a Service Data Function or billing system
database. The withdrawn amount is allocated for the call being set up. If this amount
1s not completely used up (e.g., a short call), the remainder is returned to the pre-paid
account. If, however, the allocated amount is depleted before the call is completed, a
second allocation or withdrawal from the account is requested for that call. If the value
left in the account 1s large enough to cover the second withdrawal request, a second
amount 1s withdrawn and allocated to cover the ongoing call. If needed, additional
withdrawals can be made to cover the ongoing call until it is completed. Once tl;e call
1s completed, any remainder of the allocated amount is returned to the pre-paid
account. Consequently, in accordance with the invention, since the value of the pre-
paid account always reflects a value that is less than or equal to the actual current

value, a pre-paid subscriber can have a plurality of parallel (simultaneous) calls or other
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transactions ongoing, with no risk that these calls will not be covered by the amount
In the pre-paid account. Notably, this concept can be applied for pre-paid accounts that
are used for the payment of any goods or services, such as, for example, electrieity,
natural gas, water or gasoline.

FIGURE 1 1s a block diagram of a system that can be used to implement the
preferred embodiment of the present invention. For this exemplary embodiment, an
Intelligent Network architecture is used to implement the preferred method of the
imvention, but this description is for illustrative purposes only and not intended as a
mitation on the invention. For example, any appropriate communications network
architecture can be used to implement the invention, as long as pre-paid subscriber
accounts are involved.

Specifically, referring to FIGURE 1, an exemplary IN 10 is disclosed, which
includes at least one SCP and at least one SSP (both not explicitly shown). The IN
includes at least one SCF 12, which contains service logic that controls the
implementation of the IN services, and at least one SDF 14, which provides access to
the service-related data. The SDF 14 can be used as a database to store the
subscribers’ pre-paid accounts information, or the account information can be stored
in another external node (e.g., a billing system database), or in the SCF. In this
exemplary embodiment, the subscribér’s pre-paid account information is stored in the
SDF. The SCF 12 and SDF 14 are coupled together for two-way communications and
the transter of service data therebetween. SCF 12 includes one or more timers 16, each
of which can be used to measure the duration of a call. In another embodiment, the
timer function could be located in, for example, the SSF.

One or more mobile subscribers (e.g., identified by a unique Mobile Station
Integrated Services Digital Network Number or MSISDN) can access IN 10 via a
mobile services switching center (MSC) 18 through a radio air interface. Other
telephony users (e.g., fixed or mobile telephone user2 or user3) can access IN 10 from
one or more of a number of other communications networks (e.g., PSTN, ISDN,
PLMN, etc.). Each MSC 18 is connected to an SSF 20 included in the SSP. The SSF
20 recogmzes those calls requiring IN services, and interacts with the call processing

and service logic to provide the services required.



CA 02292476 1999-12-02

WO 98/56160 | PCT/SE98/00992

10

15

20

25

30

8-

FIGURESs 2A and 2B are flow diagrams of a method (100) that can be used to
implement the present invention. In the preferred embodiment, the method shown in
FIGURESs 2A and 2B can be implemented in the system shown in FIGURE 1, but-the
invention 1s not intended to be so limited. The preferred method can be implemented
In any appropriate mobile or wire-bound communications system, as long as pre-paid
subscriber accounts are involved.

Referring to FIGURESs 1 and 2A, at step 102, the system 1s waiting for a call
set up request to be made (e.g., for an incoming or outgoing call). The type of call
being set up 1s not intended as a limitation on the present invention, and can include
voice and/or videoconferencing telephone calls, facsimile calls, calls to transfer data,
etc. At step 104, in this example, a pre-paid account subscriber “MSISDN1" (e.g., a
mobile subscriber) attempts to make a call. In response to a call control set up message
from MSISDN1’s mobile phone, MSC 18 interrogates a Visitor Location Register or
VLR (not explicitly shown) and determines, based on the information provided in the
call set up message, that this subscriber is a subscriber to an IN service. The call
request is then routed to SSF 20, which in turn communicates with SCF 12 using a
standard protocol. The SCF identifies the subscriber as a pre-paid subscriber. Among
the information transferred from the SSF 20 to the SCF 12 1s the calling party (A)
number and the called party (B) number. In this example, pre-paid subscriber
MSISDNI1 1s attempting to call another subscriber (e.g., user2). Each of the
subscribers (MSISDN1, user2, user3) shown in the exemplary embodiment of FIGURE
1 can be pre-paid subscribers for the services of IN 10, but as illustrated, the present
invention is not intended to be so limited. For example, each of the subscribers user2
and user3 can be pre-paid or post-paid subscribers to a Public Switched Telephone
Network (PSTN), Public or Private Data Network, ISDN, or one or more Public Land
Mobile Networks (PLMNs5s) that do not include IN 10.

At step 106, SCF 12 calculates an amount “a” that represents a call of
predetermined duration “c”” minutes (e.g., 4 minutes in the preferred embodiment). At
step 108, SCF 12 accesses the pre-paid account information for the calling subscriber
MSISDN1 stored in SDF 14 to determine if there is a value in that account which is

large enough for the call to be started (e.g., an amount greater than or equal to “a”).
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If, at step 108, the value in that account is less than the value amount “a”. then at step
110, SCF 12 calculates the amount of calling duration “8” that corresponds to the
value remaining in the pre-paid account. At step 111, SCF 12 determines whether the
calling duration “8” calculated at step 110 is at least greater than or equal to a
predetermined minimum call duration “y” (e.g., 30 seconds in the preferred
embodiment). If not, at step 112, SCF 12 orders the SSF 20 to send an
“announcement” message to the calling subscriber (MSISDN1 in this case), which
mforms that subscriber that the cost of the call is not covered by the pre-paid account,
and the call set up attempt is disconnected.

However, if at step 108, the value in that account is greater than or equal to the
value “a” corresponding to the predetermined duration (“a”) of a call (e. g., 4 minutes,
considering the B-number dialed, time of day or date, etc.), at step 114, the SCF (12)
deducts this corresponding value in that account from the SDF database. In this
example, as mentioned above, the portion deducted is the amount “a” that represents
a call of predetermined duration “o” minutes. Alternatively, in another embodiment,
the portion deducted could be any predetermined threshold value amount (i.e., the way
the portion 1s deducted and how its amount is selected is not intended as a limitation
on the invention). Assuming there are “A” units of value in the account at step 108,
then after the deduction “a”, there are now “A-a” units of value left in the account,
which can be used for a second call (or other transaction) that can occur in parallel or
simultaneously with the original call. Preferably, at step 116, a timer 16a in the SCP
(noi explicitly shown) is started to keep track of the “o” minutes that have been
allocated to the call. Alternatively, the amount of time represented by the value “a” can
be converted to a number of pulses and transferred to the SSF 20. Using a known
pulse metering approach in the SSF, the number representing the value “a” can be
compared with the number of pulses counted during the duration of the call. At step
118, the SSF 20 then sets up and connects the call to the called party. .

Returning to step 111, if the SCF 12 determines that the calling duration “§”
calculated at step 110 is at least greater than or equal to the predetermined minimum
call duration “y”, then at step 120, the remaining value “d” of the account is deducted

from the account. At step 122, the timer 16a in the SCF is started to keep track of the
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call duration “d” corresponding to this remaining value. At step 118, the SSF 20 then
sets up and connects the call to the called party.

At step 142 of FIGURE 2B, if a call that was set up at step 118 1s disconnected
(e.g., by one of the two parties hanging up) before the time duration “a” or “0”
allocated to the call has passed, at step 144, the SCF calculates an amount “e” that
represents the value of the remainder of time duration “o” or “0”. At step 146, the
SCF transfers and adds the amount “e” corresponding to the remainder of the time left
from “o” or “0” back to the value remaining in the subscriber’s (MSISDN1's) pre-paid
account in the SDF 14. At step 102, the system returns to an “i1dle” state to await
another call.

On the other hand, at step 124, if the call 1s continued until the timer 16a times
out (depletes the aliotted amount “a” or the account value reaches “zero™), then the
method proceeds back to step 106 in FIGURE 2A to be repeated. If the method
proceeds back to step 106 and is repeated, assuming that the value “A” was the original
amount in the account, there would be “A-a” units of value left in the account the first
time step 114 is completed, then after the deduction of another “a” units the second
time step 114 is completed, there would be “A-2a” umits of value left in the account
(and so on). As such, the value remaining in the account (“A-a”, “A-2a”,.. "A-na”, or
“zero” if reused) during the iterations could still be used for another call (or other
transaction) that could occur in parallel or simuitaneously with the onginal call.

If the pre-paid subscriber MSISDN1 decides to initiate another call while the
first call is still ongoing (parallel transaction), another procedure using the same method
as shown in FIGURESs 2A and 2ﬁ 1s started at step 104 in FIGURE 2A while the first
call (already using the method shown in FIGUREs 2A and 2B) 1s still ongoing.
Notably, this capability of monitoring a subscriber’s pre-paid account while paraliel
transactions are occurring with respect to that account 1s an important aspect of the
present invention. .

For example, if the pre-paid subscriber MSISDN1 decides to mitiate a multi-
party call during the ongoing call, then the SSF 20 notifies the SCF 12 about this
request in a second call set up message. At step 106 (for the second call request), the

SCF 12 accesses the subscriber’s (e.g., MSISDN1's) pre-paid account information in
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the SDF 14 to determine whether an amount “b” corresponding to a predetermined
duration of time “3” can be deducted to cover the cost of the second call. In most
cases, “o” and “B” are identical, but this is not necessarily so. The value in the pre-paid
account that 1s available for this procedure is the value left from the first call (e. g, “A-
a”, "A-2a”,..., or “zero” if reused). The steps in FIGURE 2 (e.g., 108 or 110, etc.) are
then followed in parallel with the steps being followed (in FIGURE 2) for the original
ongoing call. If, at step 114, the pre-paid account value amount is large enough to
cover the amount “b” to be deducted for the second call, the second timer 16b in the
SCF can be started to measure the time for the second call (step 116), and so on.
Notably, this same parallel transaction method can be used. for example, 1f the pre-paid
subscriber MSISDNI places the ongoing call on “hold” and initiates a call with a third
subscriber, or initiates some other parallel call or transaction (e.g., call forwarding,
operator-determined transactions, etc.). As such, the present method eliminates the
risk to the service provider that these parallel calls or transactions will not be covered
by the amount in the subscriber’s pre-paid account.

FIGURE 3 1s a simplified flow diagram of an exemplary accounting process
(provided to illustrate this process), which can be implemented in accordance with the
preferred embodiment and the method and system of FIGUREs 1 and 2. Essentially,
for this embodiment, all transaction processes associated with a pre-paid subscriber’s
account can communicate with the account, and the transactions are discrete and occur
instantaneously. The account “remembers” only its current value, and does not keep
track of its history. For example, referring to FIGURE 3, the pre-paid account can
have an initial value “A” (step 200). At step 202, the value “A” can be affected by a
deduction (or withdrawal) of an amount “a”, for example, when a first call (or similar
transaction) 1s set up. At that point (step 204), the new value in the account is:
“Anew=Aga-2”. (As used herein, “A_,,” refers to the value of the account at a particular
point in time, but this is for illustrative purposes only.) However, during that précess,
a second call (or similar transaction) can be set up in parallel with the first call, and. for
example, an amount “b” deducted for the second call from the value in the account.

S0, the new value in the account is now: “A__ =A_,-a-b”.
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Also, during that call set up and withdrawal process, other account transaction
processes can occur. For example, at step 206, if a call 1s terminated prematurely so
that a refund to the account 1s warranted, a refund amount “e” can be added back_to
the account. At this point (step 208), the new value in the account can be:
“A=Aggte”, “A A g-ate”, or A=A, -a-b+e” depending on the timing of the
transaction that warranted the refund.

Additionally, during the above-described processes, yet another account
transaction can occur. For example, at step 210, if the account value 1s replenished
while the other processes are ongoing, an amount “r’ can be added to the account. At
this point (step 212), the new value in the account can be: “A . .=A,+17°,
A FA e, CA A matetr ) or AL TA4-a-btetr” depending on the timing of
the replenishment transaction.

Another exemplary process that can occur 1s where the original call is placed
on “hold” while the pre-paid subscriber makes a short call and then returns to the
oniginal call. As such, the value in the account can be represented, for example, by the
series; “A”. “A-a”’, “A-a-b”, “A-a-bte”, “A-2a-b+e” ..., which illustrates the value in
the account at different times. (This 1s for illustrative purposes only, where “a” is the
cost for a predetermined duration for the first call, “b” 1s the cost for a predetermined
duration for the second call, and “e” 1s the refund amount added back to the account.)

The present invention can also cover the use of pre-paid calling cards in a fixed
network. For example, referring to commonly-assigned U.S. Patent No. 4,706,275,
a typical pre-paid procedure used in fixed networks 1s to call a free-phone access
number (e.g., 1-800-PREPAID). On request from the network, the caller enters (keys
in) the calling card number. If the network authorizes the call, the calling party enters
(keys 1n) the B (called) party number. Once the call 1s connected, the value 1n the
calling card account is depleted, similar to the procedure used for a mobile phone. Tl;e
problem encountered with using pre-paid calling cards with existing fixed networks is
that while one fixed network call 1s in progress, the calling card account has to be
blocked from use for other calls. Consequently, if two or more persons share a pre-

paid calling card account, only one of those persons can make a call at any one time

(and use the calling card), while the other person(s) has to wait until the ongoing call
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s over. However, by substituting a fixed network pre-paid calling card account for the
mobile pre-paid account described above with respect to FIGUREs 1, 2A and 2B, and
3, the method of the present invention can be used to allow these pre-paid calling card
calls to occur in parallel while eliminating the risk of overcharges to the fixed service
provider.

Although a preferred embodiment of the method and apparatus of the present
Invention has been illustrated in the accompanying Drawings and described in the
foregoing Detailed Description, it will be understood that the invention is not limited
to the embodiment disclosed, but is capable of numerous rearrangements, modifications

and substitutions without departing from the spirit of the invention as set forth and

defined by the following claims.
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The embodiments of the invention in which an exclusive property or privilege is claimed are defined

as follows:

1. A method for use in handling at least two transactions in parallel using a telephone

subscriber's pre-paid account, said method comprising the steps of:

responsive to receipt of a first transaction request associated with the subscriber's prepaid

account, withdrawing a first portion of a value in the subscriber's pre-paid account;
processing a first transaction in response to said first transaction request;

responsive to receipt of a second transaction request associated with the subscriber's pre-paid
account, withdrawing from the subscriber's pre-paid account a second portion of said value already

depleted by all or some of said first portion; and

processing, in parallel with said first transaction, a second transaction in response to said

second transaction request 1f said value depleted by all or some of said first portion and depleted by

said second portion exceeds a minimum value,

2. The method according to claim 1, wherein said telephone subscriber's pre-paid.account.

‘comprises a mobile radiotelephone subsecriber's pre-paid account.

3. The method according to claim 1, wherein said first transaction is associated with an outgoing
telephone call.
4, The method according to claim 1, wherein said second transaction is associated with an

outgoing telephone call.

5. The method according to claim 1, wherein said second transaction is associated with an

incoming telephone call.

6. The method according to claim 1, wherein said first transaction 1s associated with an

incoming telephone call.

- "'*ﬂ. -
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7. The method according to claim 1, wherein said first portion of said value represents a cost for

said first transaction having a predetermined duration.

8. The method according to claim 1, wherein said pre-paid account is stored in & database in an

Intelligent Network Service Control Point.

9. The method according to claim 1, wherein a remainder value is returned to said pre-pzid

account when at least one transaction of said first transaction and said second transaction 1s

completed,

10. A method for use in handling parallel transactions on a mobile radiotelephone subscriber's

pre-paid account, comprising the steps of:
 initiating a call associated with said pre-paid account;
calculating a cost for a call of a first predetermined duration;

determining if said cost for a call of a first predetermined duration is less than or equal to an

amount in said pre-paid account;

if said cost for a call of a first predetermined duration is less than or equal to said amount in' ..

. said pre-paid account, deducting said cost for a call of a first predetermirnied duration from said.
amount in said pre-paid account, allocating said cost for a call of a first predetermined duration to:
said call associated with said pre-paid account, and connecting said call associated with said pre-paid
account for said first predetermined duration;

if said cost for a call of a first predetermined duration is greater than said amount in saicl pre-

paid account, determining if said amount is greater than or equal to a cost for a call of a second

predetermined duration;
if said amount 1s greater than or equal to said cost for a said cost for a call of a first

predetermined duration, allocating said amount to said call associated with said pre-paid account, and
connecting said call associated with said pre-paid account {or a duration associated with said amount;
if said amount is less than said cost for a call of a second predetermined duration, terminating

said call associated with said pre-paid account;
in parallel with said call associated with said pre-paid account, initiating a second call

associated with said pre-paid account; and
proceeding to said step of calculating said cost for a cali of a first predetermined duration.

U o PP U TP TS RN R e smm————— R T
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11.  The method according to claim 10, further comprising the step of returning to said step of

calculating a cost for a call of a first predetermined duration.

12. A method for eliminating a service provider's risk that costs for a first transaction and a
second transaction occurring in parallel are not covered by a telephone subscriber's pre-paid calling
card account, said method comprising the steps of:

calling an access number;

entering a calling card account number;

requesting set up of a first transaction;

deducting a first portion of a value from said pre-paid calling card account;

connecting said first transaction;
requesting set up of a second transaction;

deducting from said pre-paid calling card account a second portion of said value already

depleted by all or some of said first portion; and
connecting said second call if said value depleted by all or some of said first portion and

depleted by said second portion exceeds a minimum value.

13. - A system for use-in handling at least two transactions in parallel using a telephone

subscriber's pre-paid account, comprising:

a database for storing the subscriber's pre-paid account;

means, responsive to receipt of a first transaction request associated with the subscriber's pre-
paid account, for deducting a first portion of a value in the subscriber's pre-paid account;

means for processing a first transactton in response to said first transaction request, said first

portion allocated to said processing of said first transaction;
means, responsive to receipt of a second transaction request associated with the subscriber's

pre-patd account, for deducting from said subscriber's pre-paid account a second portion of said value

already depleted by all or some of said first portion; and
means for processing, in parallel with said first transaction, a second transaction 1n response

to said second transaction request if said value depleted by all or some of said first portion and

depleted by said second portion exceeds a minimum value.

I e R . e e AT G AR b AR ¢
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14, The system according to claim 13, wherein said telephone subscriber's pre-paid account

comprises a mobile radiotelephone subscriber’s pre-paid account.

15. The system according to claim 13, wherein said first transaction is associated with an

outgoing telephone call.

16. The system according to claim 13, wherein said second transaction is associated with an

outgoing telephone call.

17. The system according to claim 13, wherein said second transaction is associated with an

incoming telephone call of a second predetermined duration, but less than call.

18. The system according to claim 13, wherein said first portion of said value represents a cost

for said first transaction having a predetermined duration.

- 19 The system according to claim 13, wherein each of said first portion and said second portion

of said value represents a cost for a call of predetermined duration.

.20. -~ The system according to claim 13, wherein said database comprises an Intelligent Network - -, .- .- -

Service Data Funotion. - - ---

21. The system according to claim 13, wherein a remainder value is returned to said pre-paid

account when at least one transaction of said first transaction and said second transaction is

completed.

22. The method according to claim 1, wherein said first transaction or said second transaction is

associated with a transaction used for payment of calls, goods or services.

23. The system according to claim 13, wherein said first call or said second call is associated with

a transaction used for payment of calls, goods or services.

- e -v:q‘—-—o-ﬂzo-T
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