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(57) A telephone calling card (prepaid or postpaid) service system with an intelligent network (IN) for automated call
processing novelty associates a Virtual Destination Number (VDN) with each calling card account to significantly
broaden service options to calling card account subscribers. As a result, a calling card customer can combine calling
card service with voice mail service and call forwarding service, which was heretofore not possible. More particularly,
the additional services include: the ability of a calling card customer to check a voice mailbox associated with the
calling card VDN the ability of a calling card customer to create and change voice mail greeting options; the ability
of a calling card customer to establishing a call forwarding number; and the ability of third parties dialing the VDN to
either be connected to a call forwarding number 1f established, or access the calling card account subscriber’s voice

mailbox.
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TELEPHONE CALLING CARD SERVICE SYSTEM INTEGRAT-
ING VIRTUAL DESTINATION NUMBERS

Abstract

A telephone calling card (prepaid or postpaid) service system with an intelligent
network (IN) for automated call processing novelly associates a Virtual Destination
Number (VDN) with each calling card account to significantly broaden service options
to calling card account subscribers. As a result, a calling card customer can combine
calling card service with voice mail service and call forwarding service, which was
heretofore not possible. More particularly, the additional services include: the ability
of a calling card customer to check a voice mailbox associated with the calling card
VDN; the ability of a calling card customer to create and change voice mail greeting
options; the ability of a calling card customer to establishing a call forwarding number;
and the ability of third parties dialing the VDN to either be connected to a call for-
warding number if established, or access the calling card account subscriber’s voice

maitlbox.
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TELEPHONE CALLING CARD SERVICE SYSTEM INTEGRAT-
ING VIRTUAL DESTINATION NUMBERS

Field Of The Invention

The present invention generally relates to networks for providing telephone
services. More particularly, the present invention relates to the expansion of telephone

services accessible with pre-paid and post-paid calling cards.

Background Of Related Art

Telephone calling cards store information used in connection with the delivery
of, and billing for telephone services. “Pre-paid” calling cards are associated with an
account having a fixed amount of charges allowable. “Post-paid” calling cards are as-

sociated with accounts where the charges are paid in arrears for each billing cycle.

In a typical calling card transaction, a user desiring to place a call takes a tele-
phone off-hook and dials an access number, perhaps followed by the number printed on
the calling card (corresponding to an account), a personal identification number (PIN)
tor security purposes, and then the destination telephone number. Alternatively, infor-
mation such as the calling card number can be read by a card reader or magnetic stripe

reader 1f such a device 1s attached to the user's telephone terminal.

A central database stores all of the calling card numbers supported by the sys-
tem, along with a corresponding PIN for each. The PIN input by the user is compared
to the correct PIN stored in memory. If the input PIN matches the stored PIN, a switch
in the system completes the connection and establishes the desired call. If the PIN
transmitted by the user does not match the stored PIN, the call is refused, whereupon
the user 1s either given further opportunities to enter the correct PIN, or the call is ter-
minated, or other action s taken, depending on the “call flow.” The call flow of a tele-
phone system 1s a comprehensive algorithm controlling logic used to establish and

maintain a call.
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Many calling card service systems use an intelligent network (IN) for automated
processing of calling card transactions. In such a system, the customer dials a service
access code (SAC) to connect to the IN for processing of a call. The IN receives infor-
mation such as the calling line identification (CLI) from the origination telephone line,

and the calling card number, PIN, and destination number from the customer

A service control point (SCP) in the IN compares information received from the
customer with information stored in its database (calling card number, PIN. etc.). The
SCP decides whether a call is authorized, and if so directs a Service Switching Point
(SSP) of the IN to connect the call to the destination number. The SCP and SSP of such
a system may be connected with a high-speed link utilizing, for example, the Intelligent
Network Application Protocol (INAP), as approved by the European Telecommunica-

tions Standards Institute (ETSI) and International Telecommunication Unit (ITU).

In the prior art, calling card account subscribers desiring to both place telephone
calls via the calling card number, and use other services such as voice mail and call
forwarding must use these services completely separate of one another. That is, the

calling card number cannot be used for those purposes. This results in a lack of con-

venience for customers.

Therefore, what is lacking but needed in the prior art is a system and method for
combining services such as voice mail and call forwarding with existing calling card

call placement services.

Summary Of The Invention

In view of the above-identified problems and limitations of the prior art, the pre-
sent invention provides a telephone calling card service system in which calling card
account subscribers are assigned Virtual Destination Numbers (VDNs), allowing the
use of voice mail, call forwarding and other services heretofore unavailable to calling
card customers. VDNs are telephone numbers which when assigned, identify and tele-

phone customer without specifying a physical calling line, and are somewhat analogous
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to mobile telephone numbers (although the former have no specific equipment associ-

ated therewith).

More particularly, the present invention provides a telephone calling card serv-

Ice system for processing telephone calls to be charged to calling card accounts. the

system at least including:

a plurality of input telephonic devices operatively coupled to an origination tele-
phone line, the input telephonic device at least including an alphanumeric information

generator adapted to at least transmit a calling card account card number, security in-

tormation, and a destination telephone number:

an automated intelligent network (IN) coupled to origination telephone lines
adapted to process calling card account telephone calls, the IN at least including a serv-
ice control point (SCP), and the SCP at least including an SCP control unit and an SCP
database coupled to the SCP control unit, the IN being adapted to authorize the routing

of calling card account telephone calls; and

at least one switch operatively coupled to the origination telephone line and to
the SCP, the switch adapted to route calls authorized by the SCP to a destination num-

ber specified by the customer;

the SCP database at least storing system account numbers, corresponding secu-
rity information and an assigned Virtual Destination Number (VDN), and the SCP con-
trol umt, upon receipt of customer information collected via the origination telephone

line, compares information and determines whether a telephone call is authorized: and

the SCP being adapted to provide additional services to the customer and third

parties based upon the VDN.

The present invention also provides, in a telephone calling card service system, a
telephone calling card service method for processing telephone calls to be charged to

calling card accounts, the method at least including the steps of:
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via put telephonic devices coupled to origination telephone lines, at least

transmitting a calling card account card number, security information, and a destination

telephone number;

via an automated intelligent network (IN) coupled to origination telephone lines,

processing calling card account telephone calls, the IN at least including a service con-

trol point (SCP), and the SCP at least including an SCP control unit and an SCP data-
base coupled to the SCP control unit, authorizing the routing of calling card account

telephone calls; and

via at least one switch operatively coupled to the origination telephone line and

to the SCP, routing calls authorized by the SCP to a destination number specified by the

customer;

the SCP database at least storing system account numbers, corresponding secu-
rty information and an assigned Virtual Destination Number (VDN), and the SCP con-
trol unit, upon receipt of customer information collected via the origination telephone

line, comparing information and determining whether a telephone call is authorized: and

providing additional services to the customer and third parties based upon the
VDN.

Brief Description Of The Drawing Figures

Features and advantages of the present invention will become apparent to those
skilled 1n the art from the description below, with reference to the following drawing

figures, 1n which:

Figure 1 1s a schematic block diagram of the basic hardware for the present-
inventive telephone calling card service system, which system assigns a virtual destina-

tion number to each calling card account subscriber;

Figure 2 1s a flowchart/algorithm detailing the call flow of the aspect of the pre-

sent invention allowing a customer to check a voice mailbox:
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Figure 3 is a flowchart/algorithm detailing the call flow of the aspect of the pre-

sent invention allowing a customer to create or update a voice mail greeting;

Figure 4 1s a flowchart/algorithm detailing the call flow of the aspect of the pre-

sent invention allowing a customer to establish a call forwarding number; and

Figure 5 1s a flowchart/algorithm detailing the call flow of the aspect of the pre-
sent invention allowing a third party to, by dialing a VDN, either connect to a calling
card customer’s call forwarding number if established, or connect to the calling card

customer’s voice mailbox, if there is no call forwarding number established for the
VDN

Description Of The Preferred Embodiments

1. General Description

The basic hardware of the telephone calling card service system 100/180 is il-

lustrated in Figure 1.

The system 100/180 combines a domestic network 100, as in the United States.
tor example, and a foreign network 180, as in Europe, for example. The system
100/180 includes a variety of telephonic input devices as would be common in a general
telephone system. For example, a user can connect to the network 100 using such de-
vices as common telephones 102 and 104. As an example, a user can attempt to com-
plete a calling card transaction using a telephone which is part of a private branch ex-
change (PBX) as is known in the art. The telephones include alphanumeric keypads for
inputting Dual-Tone-Multi-Frequency (DTMF) signals, or the like, as is common.

A telephone calling card 101 (or a card number plus PIN) at least stores a card

number corresponding to a calling card account, and is used to facilitate a call place-

ment through the system 100/180.

Local exchange centers (LECs) such as the one 106 handle all initial calls, and

route calls to a switch 112 when a service access code (SAC) is received, either from

the user or from a card reader (not shown) integrated into the telephone terminals. The
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access number indicates to the LEC that the user desires to make a calling card transac-

tion.

An Originating Call Processor (OCP) 115 within the switch 112 transfers the
call to a service switching point (SSP) 116. The SSP is part of an intelligent network
(IN) 110, capable of automated processing of calling card transactions. A Terminating
Call Processor (TCP) 114 handles the termination of call processing once a call has

been connected to the destination number.

The SSP 116 1s linked to a service control point (SCP) 118. The SCP 118 has an
extensive database storing calling card numbers supported by the system and their asso-
ciated account numbers, current account status information, and any other information
used to facilitate transactions. The SCP 118 performs service logic and provides the
SSP 116 with call handling instructions, as provisioned by the system and the calling
card subscriber. The SSP 116 also updates the information stored in the SCP 118 (such
as new charges to the account) as is appropriate. It will be appreciated by those skilled
in the art that the SCP 118 can be implemented as a networked database, not limited to

one geographic location.

Once a calling card user is connected to the SSP 116, the SSP queries the SCP
118 tor account security information pertaining to the calling card upon which the
transaction 1s based. The SSP 116 also contains a master clock (not shown) for keeping
track of current times and dates. In some embodiments, the master clock calibrates

other clocks used to measure such quantities as the elapsed time of calls.

Once the SCP 118 receives a query from the SSP 116, the user is prompted to
remit information such as the calling card number, PIN, and the destination number

(DN) to send to the SCP. If the PIN matches the stored PIN, the transaction continues.

[f not, the user can be given extra tries to enter the correct PIN.

In the preferred embodiment, a service management system (SMS) or global

service management system (GSMS) 120 is employed to provision the calling card ac-
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count information stored in the system, and to send the needed information to the data-

base of the SCP 118.

A calling card account subscriber can set up an account and establish security
and other information related thereto via a customer service center or SMS/GSMS 120.
After initial account set-up, modifications (of the PIN, for example) are also made via
the SMS/GMS 120. The calling card account subscriber can connect to the SMS/GMS
120 through various means, including direct telephone connection, or by using a com-
puter and Transmission Control Protocol/Internet Protocol (TCP/IP), a networking pro-

tocol.

A switch 124 that may include an SSP will route an approved telephone call to

its final destination as mentioned above.

The interface between the SS:P 116 and the SCP 118 uses the ETSI/INAP or
[TU/INAP protocol for speed and compatibility. The interface between the SSP 116
and the OCP 115, and the interface between the SSP and TCP use a switch internal
message tlow, or a common channel signaling link or any type of protocols, as will be

appreciated by those skilled 1n the art.

The voice mailbox 108 can be either a stand-alone unit linked to the switch (as
shown 1n Figure 1), or a unit integrated into the switch (not shown). The voice mailbox
has sufficient sub-addresses for voice mail subscriber accounts. The voice mailbox
utilizes the User ID and password for secure access. The voice mail has at least one pre-

recorded greeting which can be created and updated by the subscriber on-line.

The system and method of the present invention require that calling card num-
bers be assigned Virtual Destination Numbers (VDNs). Recall from the “Summary”
section, that a VDN 1s a telephone number for identifying a telephone customer without
associating a physical calling line or equipment. In the preferred embodiment, the pre-
fixes of the VDNs distinguish them from other possible telephone numbers (i.e., the
particular prefixes involved are reserved only for inclusion in VDNs). The SCP data-

base contains a VDN mapping table (not shown) that stores for each calling card sub-
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scriber account, the calling card number, an assigned VDN, and a call forwarding num-

ber if applicable (see infra).
2. Calling Card Customer Telephone Calls

A calling card customer can make a telephone call first by dialing a SAC. Upon

connection to the system 100/180 the customer enters the calling card number with the
PIN. After verification by the SCP, the OCP prompts the customer with the following
audible (although a screen can also visually duplicate the information in an alternate
embodiment) VDN Calling Card Service Main Menu: “To make a phone call, press
'1;" To check voice mailbox, press ‘2;” To create or update the greeting for voice
mailbox, press ‘3;” To input call forwarding number, press ‘4;” and To exit, press ‘5.7

Those skilled in the art will appreciate that the menu can be different from the example

given above.

When the customer enters “1” the system processes the telephone call normally,

requesting entry of the destination number. The VDN is used as the original calling

party number.

3. Checking the VDN Associated Voice Mailbox

When a calling card customer wishes to access his/her voice mailbox in a voice
mailbox system 108 (see Figure 1), the customer dials a SAC, and then the calling card
number PIN to reach the VDN Calling Card Service Main Menu, as previously de-

scribed. The algorithm 200 in Figure 2 governs the rest of the transaction.

After the start (Step 202) of the algorithm, the user selects “2” from the menu
corresponding to “check voice mailbox” (Step 204). In Step 206 the SCP finds the
calling card customer’s VDN from the VDN mapping table and sends a Connect Op-
eration signal to the SSP. The Connect Operation signal includes a series of bytes
called a Destination Routing Address (DRA) which contains the initial information
needed for processing the call by the switch, including a Network Routing Address

(NRA), a Nature of Address (NOA) portion, a destination number (DN) portion, an
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original called party ID (“originalCalledPartyID”), and a redirecting party ID (redirect-
ingPartylD™).

For this operation, the NOA portion of the DRA indicates voice mail. while the
DN 1s set to “1” indicating access to the voice mail system (checking mail), the origi-
5 nalCalledPartyID portion contains the VDN, and the redirectingPartyID contains the

calling card customer’s PIN.

Next, the SSP routes the call to a voice mail system main menu and automati-
cally transmits the customer’s VDN as a voice mail ID, and the customer’s PIN as the
password (Step 208). The user can then check his/her mailbox for messages (Step 210).

10 After checking the voice mailbox, the user can hang-up (Step 212), in which case the
call 1s disconnected (Steps 214 and 220), or the user can input a code such as “*9” (Step

216) to reach the Calling Card Service Main Menu again for other transactions (Step
218).

It the user did not hang-up or enter “*9” in Step 216, he/she is returned to the
15 voice mail system main menu for more voice mail operations including updating or

changing greetings, described infra, for example.
4. Updating Greetings for the VDN Associated Voice Mailbox

A calling card customer can create or update voice mail greetings according to

the algorithm 300 in Figure 3. After the start (Step 302) of the algorithm, the user se-

20 lects “3” from the VDN Calling Card Service Main Menu corresponding to “up-
date/change voice mail greeting” (Step 304). In Step 306 the SCP finds the calling card
customer’s VDN from the mapping table and sends a Connect Operation signal to the

SSP.  For this operation, the NOA portion of the DRA indicates voice mail, while the

DN 1s set to “2” indicating access to the voice mail system for creating or changing

25 greetings, the originalCalledPartyID portion contains the VDN, and the redirectingPar-

tylD portion contains the calling card customer’s PIN.

Next, the SSP routes the call to a voice mail system menu for greeting changes,

and automatically transmits the customer’s VDN as a voice mail ID, and the customer’s
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PIN as the password (Step 308). The user can then create or change his/her mailbox

greeting (Step 310). After changing the greeting, the user can hang-up (Step 312), in

which case the call is disconnected (Steps 314 and 320), or the user can input “*9”

(Step 316) to reach the Calling Card Service Main Menu again for other transactions
5 (Step 318).

It the user did not hang-up or enter “*9” in Step 316, he/she is returned to the

voice mail greeting change menu (Step 308) for further greeting change operations, etc.

S. VDN Associated Call Forwarding

A calling card customer can establish a call forwarding number where calls to

10 the VDN will be transferred according to the algorithm 400 in Figure 4. After the start
(Step 402) of the algonithm, the user selects “4” from the VDN Calling Card Service

Main Menu corresponding to “call forwarding” (Step 404). In Step 406 the SCP (via

the OCP) prompts the user to enter the desired call forwarding telephone number with

an audible message such as “please enter the forwarding number followed by the pound

15 sign.”’

In Step 408 the SCP voices back the digits received from the user so that the

user can check for errors. In the preferred embodiment, the user is instructed to input a

“1” contirmation digit if the digits of the call forwarding number are correct, and a “0”
confirmation digit if the digits of the call forwarding number are incorrect. If the user

20 has input “1” for the confirmation digit (Steps 410 and Step 412), the SCP updates the
call forwarding number corresponding to the calling card number and VDN in the
atorementioned VDN mapping table (Step 414). If the confirmation digit entered is “0”

an error in the generation, transmission or reception of the call forwarding number dig-

its has occurred, returning the algorithm to Step 406 for another iteration.

25 After successful establishment or updating of the call forwarding number, the

user is returned to the VDN Calling Card Service Main Menu (Steps 416 and 418) for

further transactions if desired.
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6. Access to VDN and Associated Voice Mailbox by Third Parties

A third party dialing a customer’s VDN can either reach a call forwarding tele-
phone number tf it has been established, or the calling card customer’s voice mailbox.

These transactions are governed by the algorithm 500 in Figure 5.

After the start of the algorithm (Step 502) a third party is connected to the SSP
ot a switch (e.g., 112) and enters the destination number. The prefix of the destination
number indicates that the number is a VDN as described supra. In response the SSP
sends an InitialDP signal to the SCP containing both a service key indicating a VDN
has been called, and the VDN for the called party number (Step 504).

The SCP checks the VDN mapping table for a call forwarding number corre-
sponding to the received VDN (Step 506). If there is an established call forwarding
number, the SCP sends a Connect Operation signal to the SSP with a DRA containing
the call torwarding number (Steps 508 and 512). This is followed by the SSP routing
the call to the designated call forwarding number (Steps 516 and 518).

[f no call forwarding number has been established for the VDN, the SCP sends a
Connect Operation signal to the SSP with a DRA containing an NOA portion corre-
sponding to voice mail, a destination number portion containing “3” for voice mail ac-
cess, and the onginalCalledPartyID portion containing the VDN (Steps 508 and 510).
The SSP then routes the call to the voice mail system 108, and places the third party di-
rectly into the voice mailbox associated with the VDN (Step 514 and 518), where the

third party can leave a voice mail message for the calling card customer.

Variations and modifications of the present invention are possible, given the
above description. However, all variations and modifications which are obvious to
those skilled 1n the art to which the present invention pertains are considered to be

within the scope of the protection granted by this Letters Patent.
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Claims

1. A telephone calling card service system for processing telephone calls to

be charged to calling card accounts, said system comprising:

a plurality of input telephonic devices operatively coupled to an origination tele-
phone line, said input telephonic device comprising an alphanumeric information gen-

erator adapted to at least transmit a calling card account card number, security informa-

tion, and a destination telephone number;

an automated intelligent network (IN) coupled to origination telephone lines
adapted to process calling card account telephone calls, said IN comprising a service
control point (SCP), and said SCP comprising an SCP control unit and an SCP database

coupled to said SCP control unit, said IN being adapted to authorize the routing of call-

ing card account telephone calls; and

at least one switch operatively coupled to said origination telephone line and to
said SCP, said switch adapted to route calls authorized by said SCP to a destination

number specified by said customer;

said SCP database at least storing system account numbers, corresponding secu-
nty information and an assigned Virtual Destination Number (VDN), and said SCP
control unit, upon receipt of customer information collected via said origination tele-

phone line, compares information and determines whether a telephone call is author-

1zed; and

said SCP being adapted to provide additional services to said customer and third

parties based upon said VDN.

2. The system 1n Claim 1, further comprising a calling card customer voice
mailbox, and wherein said additional services comprise accessing said calling card

customer voice mailbox.

3 The system 1n Claim 2, wherein said additional services comprise creat-

ing or modifying greetings associated with said calling card customer voice matlbox.
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4. The system in Claim I, wherein said additional services comprise the
establishment and use of call forwarding.
5. The system in Claim 1, wherein said SCP stores a mapping table at least

having calling card numbers, assigned VDNs, and associated call forwarding numbers.

W 2

6. The system in Claim 1, further comprising at least one calling card ac-

count subscriber voice mailbox with sufficient sub-addresses for calling card account
subscribers 1n the system, said voice mailbox also utilizing user ID and passwords for

secure access, and said voice mailbox also generating a greeting updatable by a sub-

scriber on-line.

10 7. A telephone calling card service method for processing telephone calls to

be charged to calling card accounts, said method comprising the steps of:

via input telephonic devices coupled to origination telephone lines, at least
transmitting a calling card account card number, security information, and a destination

telephone number;

15 via an automated intelligent network (IN) coupled to origination telephone lines,
processing calling card account telephone calls, said IN comprising a service control
point (SCP), and said SCP comprising an SCP control unit and an SCP database cou-

pled to said SCP control unit, authorizing the routing of calling card account telephone

calls; and

20 via at least one switch operatively coupled to said origination telephone line and

to satd SCP, routing calls authorized by said SCP to a destination number specified by

said customer;

saild SCP database at least storing system account numbers, corresponding secu-

rity information and an assigned Virtual Destination Number (VDN), and said SCP

25 control unit, upon receipt of customer information collected via said origination tele-
phone line, comparing information and determining whether a telephone call 1s author-

1zed; and
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providing additional services to said customer and third parties based upon said

VDN.

8. The method in Claim 7, further comprising the step of providing a call-
ing card customer voice mailbox, wherein said additional services comprise accessing

sald calling card customer voice mailbox.

W [

9. The method in Claim 8, wherein said additional services comprise cre-

ating or modifying greetings associated with said calling card customer voice mailbox.

10.  The method in Claim 7, wherein said additional services comprise the

establishment and use of call forwarding.

10 11. The method i1n Claim 7, wherein said SCP stores a mapping table at least

having calling card numbers, assigned VDN, and associated call forwarding numbers.

12. The method 1n Claim 7, further comprising the step of providing at least
one calling card account subscriber voice mailbox with sufficient sub-addresses for
calling card account subscribers in the system, said voice mailbox also utilizing user ID

15 and passwords for secure access, and said voice mailbox also generating a greeting up-

datable by a subscriber on-line.
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User selects “check voice 209/1
mailbox” (2”) from VDN @

Calling Card Service

Main Menu 202

206 204

SCP finds the VDN from the mapping ta-
ble and sends Connect to SSP signal with
info.: NOA as Voice Mail, DN as “1”,

originalCalledPartyID as VDN, and redi-

rectingPartyID as Calling Card PIN
208

SSP routes the call to voice
mail system main menu

with VDN as voice mail ID,
and PIN as password

210

User checks voice mailbox

212

214

Call 1s disconnected

Did user hang up?

216

Did user input “*97?

il

Y 218

SCP prompts VDN Call-
ing Card Service Main
Menu again
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User selects “create/update 308/1
greeting” (“3”’) from VDN
Calling Card Service Main

Menu

306 304

SCP finds the VDN from the mapping
table and sends Connect to SSP signal with
info.: NOA as Voice Mail, DN as “2”,
originalCalledPartyID as VDN, and

redirectingPartyID as Calling Card PIN

SSP routes the call to voice mail
system creating/updating greeting
menu with VDN as voice mail

ID, and PIN as password I
310
User creates/updates greeting
312 314
Did user hang up? Call 1s disconnected
N 316

Did user input “*9”?

“

Y 318

SCP prompts VDN
Calling Card Service

Main Menu again
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User selects “call \/l
forwarding” (“4’") from

VDN Calling Card Service

Main Menu

406 404

SCP prompts the user with “please enter
the forwarding number with the ‘#’ key”

408

After the user enters the digits,
the SCP voices back the received
digits and requests that the user

input “1”” 1f the digits are correct;
otherwise, the user is requested to
input “0”

410

User inputs confirmation digit

412

[s confirm. digit “17?

Y 414

SCP updates the forwarding number in the

VDN mapping table

416

SCP prompts VDN

Calling Card Service
Main Menu again
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Dialing digits from a caller

are recognized as a VDN; \fl
SSP sends InitialDP signal
to SCP

506 504

SCP checks VDN table to see if the calling card
subscriber established a forwarding number

508

[s there a forwarding
number?

510 212

SCP sends Connect to SSP
with destination routing

SCP sends Connect to SSP
with 1nfo.; NOA as Voice

Mail, DN as “3”,
originalCalledPartyID as VDN

address containing the call
forwarding number

514 216

SSP routes call to voice mail SSP routes the call to the
system by placing the calling forwarding number

party directly into the mailbox
identified by the VDN

518

FIGURE 5
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