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PREPAID CALLING TIME PROCESSING: A 
METHOD AND APPARATUS FOR 

PROCESSING PRE-PAID CALLING TIME IN 
A TELEPHONE COMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

This invention relates to processing of prepaid calling 
time in a telephone communication System. 

BACKGROUND OF THE INVENTION 

Telephone communication Service providers have Sub 
stantially increased the number of services they offer in 
recent years. This has been made possible by the develop 
ment of technology related to digital Signal processing, and 
large-scale circuit integration, as well as the deregulation of 
the telecommunications industry and the implementation of 
a mobile telephony infrastructure. There is a large demand 
for these Services. For example, one Service that many 
consumerS desire is the option to purchase prepaid calling 
time. Consumers who do not have a credit card against 
which they can charge the cost of a toll telephone call often 
desire to purchase prepaid calling cards. Prepaid calling 
cards provide the consumer with a fixed amount of calling 
time in exchange for the price paid when the card is 
purchased. Often, a prepaid calling card will provide a lower 
effective long distance rate than can otherwise be obtained. 

However, conventional pre-paid calling Services have 
Several disadvantages. A consumer using a prepaid calling 
card must first call a telephone number of the prepaid Service 
provider. Once this connection is established, the consumer 
must then dial a Personal Identification Number (PIN). 
Then, the consumer must dial the telephone number of the 
call destination. Thus, two long distance calls must be 
typically be made to establish the connection. Further, the 
consumer must typically dial more than twenty digits to 
complete the call. Also, the prepaid Service is often unavail 
able for local toll calls. Moreover, when the prepaid time 
expires, the consumer must go to a Store and purchase 
another prepaid calling card. Thus, existing methods for 
providing prepaid calling time to consumerS is inconvenient. 
Many consumers of prepaid calling Services lack the 

credit-worthiness to obtain toll telephone Services on a 
post-pay basis. Therefore, these consumerS find it difficult to 
obtain mobile phone Services, which are normally offered on 
a post-pay basis for credit-worthy consumers. Although 
Some companies do provide mobile phone Services on a 
prepaid basis, Such prepaid Services also present disadvan 
tages. For example, the consumers of prepaid mobile phone 
calling time must typically pay higher calling rates. Also, 
when the prepaid time expires the consumer must return to 
the Service provider to prepay for additional calling time. 
Moreover, the consumer will be uncertain of the prepaid call 
time remaining and risks being unable to make a call or 
complete a call in progreSS due to the expiration of prepaid 
time. 

Therefore, there is a need for systems and methods for 
providing prepaid calling Services that overcome these and 
other disadvantages of the prior art. 

SUMMARY OF THE INVENTION 

An object of the present invention is therefore to provide 
Systems and methods for providing prepaid calling Services 
that overcome disadvantages of existing prepaid calling 
Services. 
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2 
According to the present invention, a consumer of prepaid 

calling time is assigned an account. The consumer prepayS 
an initial amount of money into the account. The monetary 
balance of the account is equated to an amount of prepaid 
calling time available to the consumer. When a consumer 
makes a telephone call, the time of the callis Subtracted from 
the consumer's prepaid calling time as the call proceeds. The 
account is also debited by a dollar amount corresponding to 
the calling time consumed as the call proceeds. 
The process of monitoring the time of the call and 

debiting the account may be performed at a Site that is local 
to the consumer. In particular, the process can be performed 
at the Local Switching Office (LSO) or Mobile Switching 
Center (MSC). When a consumer makes a call, the Switching 
center identifies the origin of the call and determines if the 
call originates from a prepay Subscriber. If So, the account of 
the Subscriber is identified. The account is evaluated to 
determine the amount of prepaid calling time remaining to 
the Subscriber. This amount of time may be communicated 
to the subscriber by voice such that only the subscriber hears 
it. Alternatively, the amount of time remaining to the Sub 
Scriber may be displayed on a display of the phone of the 
Subscriber. If the prepay Subscriber has prepaid calling time 
remaining the call is connected to its destination and the call 
progresses. The time of the call is Subtracted from the 
prepaid calling time as the call proceeds. Also, the balance 
of the Subscriber's account may be decremented as the call 
proceeds. If the amount of calling time remaining becomes 
less than a certain pre-designated time, for example, two 
minutes, the subscriber may be informed of this during the 
call by a Voice message that is unheard by anyone other than 
the subscriber. If the prepaid time available to the subscriber 
is exhausted the connection may be terminated. 

In the usual case, a landline telephone Subscriber, Such as 
a residential Subscriber is only charged for a toll call that he 
or She initiates. In contrast, a mobile phone Subscriber is 
charged for calling time even though the Subscriber does not 
originate the call. Thus, when a call destined for a mobile 
Subscriber is received at the local Switching office, according 
to the present invention a determination is made whether the 
destination of the call is a prepaid mobile Subscriber. If So, 
the Subscriber's account is evaluated to determine the 
amount of prepaid call time available to the Subscriber, if 
any. That amount of time may be communicated to the 
subscriber without the knowledge of any other party to the 
call. Once the connection is established, the time of the call 
is Subtracted from the remaining prepaid time available to 
the Subscriber as the call proceeds. Also, the balance of the 
Subscriber's account may be decremented as the call pro 
ceeds. When the prepaid time remaining to the Subscriber 
falls below a certain threshold, the remaining prepaid time 
may be communicated to the subscriber without the knowl 
edge of other parties to the call. If the prepaid time remain 
ing to the Subscriber is exhausted, the connection may be 
terminated. 
The present invention also provides for the convenient 

purchase by the consumer of additional prepaid calling time 
by way of electronic funds transfer. According to the present 
invention the consumer may use an Automatic Teller 
Machine (ATM) to transfer funds from a bank account of the 
consumer to a prepay account of the consumer. The amount 
transferred to the prepaid calling account is added to the 
current balance of the prepaid calling account and is auto 
matically translated into an additional amount of prepaid call 
time available to the consumer. The present invention also 
provides for purchase of additional calling time by way of 
telephone-controlled transfer of funds from the consumer's 
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bank account to the call time account of the consumer. Thus, 
according to the present invention, the Subscriber may 
receive notice of the remaining prepaid time to determine if 
Sufficient time remains for the Subscriber to complete a 
telephone conversation. In response the Subscriber may 
enter a code using the keys of the Subscriber's telephone 
handset. This code will be received and interpreted as an 
authorization by the Subscriber to electronically transfer an 
amount of funds from the Subscriber's bank account to the 
Subscriber's call time account. This transfer can be com 
pleted in less than a few seconds. When completed, the 
subscriber will thereupon have the additional available pre 
paid time that corresponds to the dollar amount of the 
transfer. 

These and other aspects and features of the invention will 
be further understood by reference to the following drawings 
and descriptions of exemplary embodiments of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an illustration of a telephone communication 
System configuration. 

FIG. 2 is a block diagram of a Site for call processing. 
FIG. 3 is a block diagram of a configuration for electronic 

transfer of funds for purchasing and crediting prepaid calling 
time. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

FIG. 1 illustrates a typical configuration of a telephone 
communication System for Serving a plurality of Subscribers 
in various locations. Each of a plurality of Subscribers is 
connected to a Local Switching Office (LSO) or Mobile 
Switching Center (MSC) as shown. Each switching center, 
whether an MSC or LSO, is connected to one or more other 
Switching centers by way of telephone trunk lines. For 
example, mobile or fixed Subscribers, Such as S, are con 
nected by a radio frequency (RF) link to a radio base Station 
105, which is connected to a Mobile Switching Center 
(MSC) 110. MSC 110 is connected to other switching 
centers by way of telephone trunk lines 150. Other subscrib 
ers (not shown) may also be in communication with MSC 
110 by way of radio base station 105 or other radio base 
stations (not shown) that are connected to MSC 110. Other 
Mobile Switching Centers (not shown) may also be con 
nected to trunk lines 150. Subscribers, such as S., are 
connected by landlines to Local Switching Office (LSO) 
120. The landlines connecting fixed subscribers to LSO 120 
are typically metal wire lines or optical fibers. Local Switch 
ing Offices, such as LSO 120, are connected to trunk lines 
150. Trunk lines 150 are typically metal wire lines and 
provide an electrical path for voice and Signaling between 
the Switching centers. Thus, the system of FIG. 1 provides 
the Signaling and connectivity required for any Subscriber to 
communicate with any one or more Subscribers at distant 
locations. The configuration shown in FIG. 1 is only repre 
Sentative; perSons of ordinary skill in the art will recognize 
that other configurations are possible and do in fact exist. 
A telephone service provider may control, (by ownership, 

lease, or other legal arrangement) one or more sites and 
charge for calls, whether prepaid or not, that must pass 
through the Sites it controls to form a connection between an 
originating Subscriber and a destination Subscriber. Such 
sites may be switching centers as MSC 110 or LSO 120 or 
other comparable Sites. These sites will typically contain 
firmware for performing processing functions common to all 
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4 
calls, Such as determination of Subscribed Services, deter 
mination of call origin and destination, etc. Firmware, for 
performing these functions generally comprises a program 
mable integrated circuit device Such as a microprocessor 
operating under the directions of Software and associated 
memory. The firmware may be reprogrammed to upgrade 
the functions performed at the Site as well as to add new call 
processing functions. Preferably, the methods of the present 
invention are implemented by reprogramming the existing 
firmware to perform the functions described herein. 
Alternatively, Separate firmware may be installed to imple 
ment the methods of the present invention accompanied by 
an interface to cause the interaction required between the 
Separate firmware and the existing firmware. 

FIG. 2 shows a block diagram of a site 200 containing a 
call processor 210. Processor 210 performs processing of 
prepay call functions for prepaid calls that are connected 
through site 200 between an originating subscriber 220 and 
a destination subscriber 240 according to the methods of the 
present invention. In general, an originating Subscriber and 
destination subscriber may both be subscribed to prepaid 
call services administered at site 200, or only one of them 
may be, or neither of them may be. For example, one may 
be Subscribed to prepaid call time Services administered at 
site 200 and the other may be subscribed to prepaid call time 
Services administered at another site. Processor 210 will 
determine if either or both of the originating Subscriber and 
the destination Subscriber have subscribed to prepaid call 
time services to be administered at site 200. 

Suppose that a call is initiated by originating Subscriber 
220 and is received at site 200. At site 200, call processor 
210 determines an originating identification number 
received from originating Subscriber 220. For example, call 
processor 210 may determine the identity of an originating 
mobile phone subscriber by determining its Mobile Identi 
fication Number (MIN). Call processor 210 also determines 
a destination identification number corresponding to the 
destination of the call. Call processor 210 determines 
whether the call is a toll call or not. A call will be a toll call 
if the Subscribers are in different areas for which a toll is 
imposed for connections there between. The call will also 
normally be a toll call to either subscriber that is a mobile 
subscriber, regardless of whether the mobile subscriber 
originated the call or is the destination thereof. If the call is 
a toll call then processor 210 will determine if either 
subscriber to be tolled is a subscriber to prepaid call time 
administered at site 200. If the call is not a toll call to either 
subscriber then no prepay functions will be performed with 
respect to the call. 

If the call is toll, then processor 210 will determine if the 
subscriber to be tolled is a subscriber of prepaid call time 
services to be administered at site 200. If the originating 
subscriber is to be tolled, then processor 210 determines if 
the originating identification number is one of a Subscriber 
to prepaid call time services to be administered at site 200. 
If the destination subscriber is to be tolled, then processor 
210 determines if the destination identification number is 
one of a Subscriber to prepaid call time Services to be 
administered at site 200. If neither of Subscribers 220 or 240 
have Subscribed to the prepaid calling time Services admin 
istered by call processor 210, then no prepay functions will 
be performed with respect to the call. If, however, processor 
210 determines that either, or both, Subscribers to be tolled 
is a Subscriber of prepaid call time Services to be adminis 
tered at site 200, then processor 210 performs the prepay call 
time functions for each Such Subscriber. 

Thus, when a party to the call is determined to be a 
Subscriber of prepaid call time Services to be administered at 
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site 200, call processor 210 will perform prepay processing 
functions for the prepay subscriber. Processor 210 deter 
mines whether a party is a prepay Subscriber by determining 
if the identification number of the party is an identification 
number Stored in a memory containing the identification 
numbers of prepay Subscribers whose prepay accounts are to 
be administered by processor 210. If the identification 
number of a party is determined to be a prepay Subscriber 
then a prepay account number of the Subscriber is deter 
mined by processor 210. Call processor 210 may be con 
figured Such that the account number corresponds to an 
address of the memory location where the amount of avail 
able prepaid calling time is Stored. The prepay account 
number of the prepay Subscriber may be the same as the 
identification number of the subscriber. Alternatively, the 
identification number of the prepay Subscriber may corre 
spond to one or more prepay account numbers assigned to 
the Subscriber. Once the prepay account number is deter 
mined then prepay account data, also stored in memory, 
corresponding to the prepay account number is accessed by 
processor 210. 

Prepay account data comprises the dollar amount in the 
account. The prepaid calling time is computed as a function 
of the dollar amount: 

where t is the prepaid time available to the prepay 
Subscriber, X is the dollar amount in the prepay account, and 
f is the prepay allocation function by which the available 
time is determined from the dollar amount. The allocation 
function, f, is a function determined by the Service provider. 
It may be one of a plurality of functions made available for 
Selection by the prepay Subscriber. For example, the function 
may be determined according to the amount of an initial or 
interim deposit into a prepay account, Such that the larger the 
initial or interim deposit, the lower will be the toll rate 
applied to calling time. Thus, the Subscriber may determine 
the rate to be applied according to the initial or interim 
deposit made by the subscriber. 

The amount of prepaid call time remaining to the prepay 
Subscriber is communicated to the prepay Subscriber to be 
tolled. Call processor 210 causes the remaining time to be 
digitally encoded and embedded in a data Stream transmitted 
to the prepay Subscriber. The remaining prepaid time may be 
conveyed to the prepay Subscriber as a voiced message or as 
a text message caused to appear on a display of the telephone 
of the Subscriber. For example, if the remaining call time is 
10 minutes and 37 seconds, the message may be, “You have 
ten minutes and 37 Seconds of prepaid call time remaining.” 
By inserting the message into a data Stream transmitted 
exclusively to the prepay Subscriber, the message containing 
the remaining prepaid time available to the prepay Sub 
scriber will be heard or seen by the prepay subscriber but 
will be unheard and unseen by any other party to the call. A 
message communicated Strictly between Site 200 and a 
prepay Subscriber that is not sent to any other party will 
herein be referred to as a restricted message. Thus, memory 
is provided for Storing message data for embedding into a 
restricted message transmittable to the Subscriber. 

If no remaining prepaid calling time remains, the Sub 
Scriber will be So informed by way of a restricted message, 
and may also be invited by restricted message to authorize 
an additional amount to be transferred to a prepay account 
of the subscriber from a bank account of the subscriber by 
electronic funds transfer according to the methods of the 
present invention to be described below. Alternatively, or if 
the prepay Subscriber declines within a fixed period of time, 
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6 
20 Seconds for example, to authorize electronic funds trans 
fer for the purchase of additional prepaid time, the call Setup 
process will be terminated. If prepaid calling time remains, 
call processor 210 will cause a call connection to be made. 
When the connection is completed, that is when destina 

tion subscriber 240 goes “off hook,” a clock or timer in call 
processor 210 is initiated. The clock measures an interval of 
time, At, and Subtracts this amount of time from the prepaid 
time available: 

This operation is performed at the end of each time interval, 
At, So that the remaining prepaid time is decremented as the 
call proceeds. That is, at the end of each time interval, t, is 
replaced in memory by t-At. The remaining balance of the 
prepay account is also decremented at the end of each time 
interval by a dollar amount corresponding to the interval of 
calling time consumed: 

ac=x-Ax 

where AX is the incremental dollar amount corresponding to 
the time interval, At. That is: 

where f' is the inverse of the allocation function, f. The 
process of decrementing the prepaid time and prepay 
account balance proceeds until the call is terminated. If, 
during the call, the remaining prepaid time, t, falls below a 
pre-determined threshold, t, then the prepay Subscriber is 
informed by restricted message of the amount of prepaid 
calling time remaining and can also be warned by restricted 
message that the call will be disconnected when the remain 
ing prepaid call time expires. When the remaining prepaid 
call time expires, the call may then be disconnected. The 
threshold, t, is Set to a practical value, Such as 2 minutes, 
to give the prepay Subscriber Sufficient time to bring the call 
to a Satisfactory conclusion, or alternatively, to provide the 
Subscriber time to exercise an option to cause a transfer of 
funds from the Subscriber's bank account to the Subscriber's 
prepay account before the expiration of the call. 
The present invention also provides for the convenient 

purchase by the Subscriber of additional prepaid calling time 
by way of electronic funds transfer (ETF). According to the 
present invention the Subscriber may use an Automatic 
Teller Machine (ATM) to transfer funds from a bank account 
of the subscriber to a prepay account of the Subscriber. The 
amount transferred to the prepay account is added to the 
current balance of the prepay account and is automatically 
translated into an additional amount of prepaid call time 
available to the consumer. Thus, a Service provider of 
prepaid calling time may enter into an agreement with the 
bank to provide for the electronic transfer of funds from a 
bank account of the Subscriber to one or more bank accounts 
of the service provider. FIG. 3 shows a functional diagram 
of a System for implementing electronic funds transfer for 
the purchase of prepaid calling time according to the meth 
ods of the present invention. When a prepay subscriber 
desires to purchase prepaid call time, the Subscriber Selects 
by way of an ATM 300 the amount of money to be allocated 
for prepaid call time. For example, ATM 300 may produce 
a Video image that displays a message prompting the Sub 
Scriber to Select an amount to be allocated to prepaid calling 
administered by the service provider. The subscriber makes 
the Selection by depressing the indicated button on a panel 
of ATM 300. When the subscriber makes the selection, the 
Selected amount is electronically transferred from the Sub 
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scriber's account 305 to an account 325 of the service 
provider. The selected amount and the identity of the Sub 
scriber is also electronically transmitted to site 200 and 
added to a prepay account 310 assigned to the Subscriber, 
thereby making additional prepaid calling time immediately 
available to the Subscriber. 
The present invention also provides for purchase of 

additional calling time by way of telephone-controlled trans 
fer of funds from the Subscriber's bank account 305 to the 
prepay account 310 of the Subscriber. Thus, according to the 
present invention, the prepay Subscriber may receive notice, 
by restricted message, of the remaining prepaid calling time, 
which allows the Subscriber to determine if Sufficient time 
remains for the Subscriber to complete a telephone conver 
sation. In response to this restricted message, or at any other 
convenient time, the Subscriber may enter a code using the 
keys of the Subscriber's telephone handset 330. This code 
will be received as a restricted message by call processor 
210 and interpreted as an authorization by the Subscriber to 
electronically transfer an amount of funds from the Sub 
scriber's bank account 305 to the service provider's account 
325. The amount of the transfer is also added to the 
subscriber's prepay account 310. This transfer can be com 
pleted in less than a few seconds. When completed, the 
subscriber will thereupon have the additional available pre 
paid time that corresponds to the dollar amount of the 
transfer. Using the method of telephone-controlled transfer 
the Subscriber may transmit the dollar amount of the pre 
paid call time to be purchased or may transmit the amount 
of time to be purchased. If the amount of time to be 
purchased is transmitted, then call processor 210 translates 
this time into a corresponding dollar amount. 

Thus, the present invention may be implemented as 
described above or in other ways that would be apparent to 
a perSon of ordinary skill given the disclosure herein. The 
invention is not limited to the Specific embodiments 
described above, but is defined by the following claims. 

I claim: 
1. A method for providing and processing prepaid calling 

time to a Subscriber of prepaid calling time, comprising the 
Steps of: 

determining whether an originating party is a Subscriber 
of prepaid calling time upon origination of a call; 

determining whether a destination party is a Subscriber of 
prepaid calling time upon origination of the call; 

determining an amount of prepaid calling time available 
to each Subscriber; 

allowing the call to be connected if prepaid calling time 
is available to each Subscriber; 
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8 
deducting calling time from the available prepaid calling 

time of each Subscriber as the connected call proceeds, 
and 

adding prepaid calling time to the available prepaid 
calling time of one Subscriber upon receipt of an 
amount transferred by an automated teller machine 
from an account of the one Subscriber to a provider of 
the prepaid calling time. 

2. The method of claim 1, further comprising the step of: 
Sending a restricted message to each Subscriber containing 

the amount of prepaid calling time available. 
3. The method of claim 2, wherein the restricted message 

is Sent during the call. 
4. A System for administering prepaid calling time 

Services, comprising: 
a call processor for: 

determining whether an originating party is a Sub 
Scriber of prepaid calling time upon origination of a 
call; 

determining whether a destination party is a Subscriber 
of prepaid calling time upon origination of the call; 

determining an amount of prepaid calling time avail 
able to each Subscriber; 

allowing the call to be connected if prepaid calling time 
is available to each Subscriber; 

deducting calling time from the available prepaid call 
ing time of each Subscriber as the connected call 
proceeds, and 

adding calling time to the available prepaid calling time 
of one Subscriber upon receipt of an amount trans 
ferred by an automated teller machine from an 
account of the one subscriber to a provider of the 
prepaid calling time; and 

memory for Storing: 
a value from which the amount of available prepaid 

calling time is determined; and 
a number corresponding to an address of the memory 

location where the value is Stored. 
5. The system of claim 4, wherein the memory also stores 

message data for embedding into a restricted message trans 
mittable to each Subscriber. 

6. The method of claim 1, wherein either the originating 
party or the destination party is a mobile phone user. 

7. The System of claim 4, wherein either the originating 
party or the destination party is a mobile phone user. 
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