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METHODS AND SYSTEMS FOR IMPLEMENTING PERSONAL DIALING
PLANS

Field of the Invention

The present invention relates to telecommunications and more particularly relates to
systems and methods for implementing personal dialing plans for wusers of
telecommunications systems, such as the public switched telephone network (PSTN) and

wireless systems.

Background of the Invention

As telecommunications technologies advance, new and different telecommunications
services are being offered to consumers. Many households now have two or more telephone
lines, and many people carry portable telephones, also known as mobile or cellular
telephones. This means that a person is often associated with several telephone numbers, also
known as calling line numbers or directory numbers. An individual’s business card may list
as many as six different directory numbers including an office telephone number, an office
fax machine number, a mobile telephone number, a pager number, a home telephone number,
and a home fax machine number.

Because of the expanded demands for telecommunications service, a metropolitan
area that was adequately served by a single area code for over fifty years suddenly needs two
or more area codes to accommodate all of the telephones, fax machines, pagers, computer
modems, and mobile phones in that area. As a result, a user calling someone in a nearby
neighborhood, in some cases merely across the street, may need to dial a string of ten or
eleven digits instead of the traditional seven digits required in the United States. In addition
to the inconvenience of longer dialing strings, it becomes increasingly difficult to remember
all of the directory numbers that the user frequently calls.

The telecommunications industry has provided some relief by including
programmable memories in telephones and other communications equipment, allowing users
to store the directory numbers of frequently-called friends, relatives, and business associates.
After storing the selected directory numbers into the equipment memory, the user need only

press a button assigned to, for example, a brother’s home telephone, and the telephone will
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automatically retrieve the brother’s directory number from memory and dial it for the user.
However, such memory-equipped telephones typically have limited storage capacity, and the
stored directory numbers are only available when using that particular telephone. If the user
uses a different telephone connected to the same telephone line, unless the second phone has
been separately programmed with the same list of directory numbers, it will be necessary to
dial the entire directory number because the first phone’s memory is not accessible through
the second phone.

Another solution provided by the telecommunications industry is a network-based
speed dialing list. The user stores frequently-called directory numbers in a list maintained
in memory within the telecommunications network and each stored directory number is
assigned a speed dialing code. The speed dialing code is defined by the telecommunications
service provider and can be, e.g., “*01” for the first memory location, “*02” for the second
memory location, and so on. The speed dialing list is generally associated with the telephone
line and, thus, is available to any telephone, or other communications equipment, connected
to that telephone line. However, the user must remember who is associated with each
assigned speed dialing code, for example, “*01” calls the brother’s home telephone, “*02”
calls the brother’s mobile phone, “*03” calls the office fax machine, etc. For a speed dialing
list with a large number of entries, it can be difficult to remember the correct speed dialing
code associated with the party to be called without keeping a reference list at hand to look
up the numbers. Without such a reference, existing speed dialing methods actually create a
new problem of memorizing speed dialing code digits that are more or less arbitrarily
assigned and have no relationship with the actual directory number in such a way that would
trigger the user’s memory of the party associated with any given speed dialing code.

Yet another solution provided by the telecommunications industry is the Centrex
system, manufactured by companies such as Nortel Networks and Lucent Technologies. The
Centrex system is an abbreviated dialing system that is used primarily by businesses. For
example, many businesses allow users to dial a three or four digit extension to reach other
people in their office or company. With Centrex, there is a defined group, where each
member of the group is assigned an extension number, and a single defined dialing plan for

all users. To reach users outside of the defined group, an escape code, such as dialing “9,”
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is typically required to be entered by a user. Thus, Centrex provides abbreviated dialing
based on a dialing plan with predefined rules, not based on any customization by the user.
Accordingly, there is a need for a system and method for implementing a personal
dialing plan where a user can incorporate an abbreviated dialing scheme with a list or register
of directory numbers of the people or locations that the user most frequently calls. There is
a further need for a system and method for implementing a personal dialing plan where a user
can set customized rules for abbreviated dialing based on the user’s preferences and
telephone service plan. Additionally, there is a need for a system and method for
implementing a personal dialing plan where a user may access the user’s directory number
register from remote locations and where customized dialing rules are accessible and

applicable from more than a single telephone or single .telephone line associated with a user.

Summary of the Invention

The present invention provides a network-based personal dialing plan which allows
auser to associate dialing strings of any length with easy-to-remember, user-selected aliases.
A user may also define dialing rules, such as automatically adding digits necessary for the
network to understand the destination directory number when the called number would be
a long distance call from the calling location. An exemplary system according to the present
invention is installed in a telecommunications network and accessible by a service switching
point (SSP) and a service control point (SCP).

According to the present invention, a user may access the system to create or modify
the user’s personal dialing plan by voice telephone call (in a network having VXML
capability), web interface, or other device, such as a wireless application protocol (WAP)
phone or wireless personal digital assistant (PDA). The user enters a complete dialing string
for a destination directory number and assigns an alias for this dialing string. After storing
this destination number, the user can dial the defined alias in lieu of the complete destination
number to call the destination number. For example, a user may enter 202-555-1414 and
assign “1414” as the alias for this entry. Later, to call this same directory number, the user
simply dials 1414 to be connected with the desired telephone number.

In one embodiment, a special feature digit, such as “*” or “#,” may be used to indicate
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to the VSSP that the digit string is to be interpreted according to the user’s personal dialing
plan. In another embodiment, the “#” key, or another special purpose key, may be used as
an end-of-dialing delimiter or trigger to the SSP to interpret the digit string as an alias. Ifthe
personal dialing plan is implemented on a personal computer (PC) or smart phone, the alias
is not limited to numbers, but may consist of a string of alphanumeric characters. A directory
and rules may be stored locally on “smart” devices, or they may be stored centrally, providing
access to a common register of directory numbers and/or set of rules from multiple locations.
In an alternate embodiment, the directory and rules may be stored in a portable memory
device, such as a smart card, that can be attached to various public or private telephone
devices.

The present invention also allows users to set up other dialing rules. A user may, for
example, set up a rule to automatically add the digit “1” whenever the user wants to make a
long distance call. The user may establish a dialing rule that checks whether the area code
dialed is local to the user’s area, as determined by the user’s directory number, whenever the
user dials a ten digit string for a destination directory number. If the area code is not local,
the system according to the present invention may automatically add “1” to the ten digit
string before dialing it. If the area code is same as the user’s area code, the system will
decide, based on user-specified or network-based rules, whether to dial the dialed string
including the area code or to dial the destination directory number without the area code. The
decision is based on the SSP routing rules of the local telephone service provider’s diéling
plan. In areas where ten-digit directory numbers are used, since local charges may still apply
when calling a different local area code, the user may define the rule that “1” is to be added
to all directory numbers having area codes other than the two or three area codes in which
local calls may be made.

These and other objects, features, and advantages of the present invention may be
more clearly understood and appreciated from a review of the following detailed description

of the disclosed embodiments and by reference to the appended drawings.

Brief Description of the Drawings

Fig. 1 illustrates an exemplary metropolitan area with multiple telephone area codes.
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Figs. 2 and 3 show definitions of a ten digit dialing string, typically used in the United
States, and an international dialing string, respectively.

Fig. 4 illustrates an exemplary environment and a block diagram of an exemplary
embodiment of the present invention.

Fig. 5 is a flow diagram illustrating an exemplary method for implementing an
exemplary system of the present invention.

Fig. 6 is a flow diagram showing an exemplary method of operation of the present
invention.

Fig. 7 is a flow diagram illustrating an exemplary method of operation of the present
invention. )

Fig. 8 is a flow diagram illustrating an exemplary method of operation of an

exemplary system of the present invention.

Detailed Description of the Invention

The following detailed description utilizes a number of acronyms which are generally

well known in the art. While definitions are typically provided with the first instance of each
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acronym, for convenience, Table 1 below provides a list of the acronyms and their respective

definitions.
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Referring now in greater detail to the drawings, Fig. 1 illustrates a typical
metropolitan area 100 with mdre than one area code. A city center 102 has one area code and
surrounding areas 104, 106, and 108 have area codes different from the area code assigned
to city center 102 and different from each other. In some metropolitan areas (e.g., Atlanta),
there may also be an “overlay” area code that covers the same geographical area as two or
more other area codes. As shown in Fig. 1, telephones 110 and 112 are within city center
102, telephone 114 is within area 104, telephone 1 16 is within area 106, and telephone 118
is within area 108. In this exemplary metropolitan area, telephone numbers include area
codes based on the area within which the telephone is located.

Depending on the implementation of dialing plan by the local telephone service
provider, a user at telephone 110 may dial a ten or eleven digit string to reach a user at
another one of the telephones. Certain dialing plans, for example, those including an overlay
area code, require the user at telephone 110 to dial a complete ten digit string to reach a user
at telephone 112, even though they are assigned the same aréa code. For example, in the
Atlanta area, there are three area codes, 404, 770, and 678, serving the metropolitan area.
When a user at an office in the 404 calling area calls a number in the 770 calling area, the
user must dial the entire ten digit number, but need not dial an access code “1” before the area
code. The user must also dial the area code, 404, to call a directory number at an adjacent
building with the same area code. In such cases, the area code cannot be omitted because the
dialing plan requires the use of all ten digits.

In another example, in the Chicago area, three area codes serve the metropolitan area:
312,630,and 847. A user working in downtown Chicago, within the 312 area, does not need
to include the area code when dialing a number with the same area code. The user needs to
dial only a seven digit string. However, the user must dial “1” and the entire ten digit string
when calling a number in the suburbs in the 630 calling area, even though the call will not
be charged as a long distance call.

Directory numbers in North America are defined according to the North American
Numbering Plan (NANP). Generally, a directory number is defined as a ten digit number as
shown in Fig. 2. The ten digit number is composed of a three digit area code, a three digit

central office prefix, and a four digit telephone line number. As explained above, whether
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to dial the entire ten digits or to add a “1” before dialing a ten digit string is dependent on the
local service provider’s dialing plan.

A dialing string becomes even lengthier when making a call to a party in another
country. Fig. 3 illustrates the format of a dialing string for an international directory number.
The international dialing string is composed typically of an international access code, which
is generally “011,” a country code, a city code, and a telephone line number. The country
code may be one to three digits, the city code may be one to four digits, and the telephone
line number may be six to eight digits. For example, when dialing to a destination directory
number in the city of Sao Paulo in Brazil, a total of fifteen digits is required.

Fig. 4 is a diagram of an exemplary embodiment and exemplary environment for
operation of exemplary methods and systems of the present invention. Connected to a public
switched telephone network (PSTN) 402, an exemplary environment is an Advanced
Intelligent Network (AIN) 404. For brevity, only a basic explanation of AIN 404 is provided.
Where AIN 404 operates or is composed differently in an important aspect from that which
would be understood by those skilled in the art, additional details are provided herein. For
further information regarding the referenced AIN 404 and aspects thereof, the interested
reader is referred to the commonly assigned patent to Weisser, U.S. Patent No. 5,430,719,
which is incorporated herein by reference.

AIN 404 includes a variety of interconnected network elements. A group of such
network elements includes the plurality of central offices which are indicated as service
switching points (SSPs) 406 and 408 in Fig. 4. An SSP typically includes switch
functionality, but also includes other functionality so as to communicate with other AIN
elements as those skilled in the art understand. As further illustrated in Fig. 4, SSPs 406 and
408 have a plurality of subscriber lines, or calling lines, connected thereto. Each SSP serves
a designated group of calling lines, and thus, the SSP that serves a particular calling line may
be referred to as its serving SSP. For example, SSP 406 serves calling lines 410 and 412,
while SSP 408 serves calling lines 414 and 416. Each calling line is connected typically to
a piece of terminating equipment including a plurality of telephones individually referenced
as 418, 420, 422, and 424. Although telephones are illustrated as the pieces of terminating

equipment in Fig. 4, those skilled in the art will understand that such pieces include other
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telecommunications devices such as facsimile machines, computers, modems, etc.

Pursuant to a preferred embodiment, each active calling line in an AIN is assigned a
multi-digit calling directory number. In the U.S., the directory number typically consists of
ten digits. In the description of the present invention, the term “directory number” is used
in its generally understood meaning to be the number which is dialed or input by a caller or
source and used by the network to route the communication so as to reach a piece of
terminating equipment on a calling line associated with the dialed directory number. A
directory number is commonly referred to as a telephone number or calling line number.

SSPs 406 and 408 are interconnected by a plurality of trunk circuits 426. These are
the voice path trunks that interconnect the SSPs to connect communications. The term
“communication” or “call” is used herein to include all messages that may be exchanged
between a caller (or calling party or originating party or subscriber) and a called party or
destination.

Each of SSPs 406 and 408 is connected to another type of AIN element referred to as
a local signal transfer point (STP) 428 via respective data links using the Signaling System
7 (SS7) protocol, which is well known in the art. Much of the intelligence of the AIN resides
in yet another type of AIN element referred to as a local service control point (SCP) 430 that
is connected to STP 428 over an SS7 data link. Among the functions performed by SCP 430
are the maintenance of network databases and subscriber databases as represented
collectively by databases 432. Databases 432 may be used in providing telecommunication
services to a subscriber. Typically, SCP 430 includes service package applications (SPAs)
that are used in connection with or as part of databases 432 in the application of
telecommunication services or enhanced features to calling lines.

Local STP 428 may be connected to other network elements of AIN 404 through a
regional STP 434, which in turn may be connected to a regional SCP 436. Both SCP 436 and
SCP 430 are connected via respective data links to a service management system (SMS) 438.
SMS 438 interfaces to business offices of the local exchange carrier (LEC) and interexchange
carriers (IXCs).

In order to keep the processing of data and calls as simple as possible, a relatively

small set of triggers is defined at the SSPs for each call. There are three types of triggers:
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originating, terminating, and dialing plan. With regard to the present invention, a trigger in
the AIN is an event associated with a particular calling line (i.e., originating) that generates
a packet to be sent to an SCP. The trigger causes the SCP to query its Service Package
Applications (SPAs) and databases for processing instructions with respect to the particular
call. The results are sent back to the SSP in a response from SCP 430 through STP 428. The
return packet includes instructions to the SSP as to how to process the call. The instructions
may be to tell the SSP to take some special action as a result of a customized calling service
or enhanced feature, such as a personal dialing plan. Inresponse, the SSP moves through its
remaining call states, collects the dialed digits, and may generate further packets that are used
to set up and route the call.

SMS 438 also is connected via a data link 440 to one or more intelligent peripherals
such as the illustrated intelligent peripheral (IP) 442. In an exemplary environment, IP 442
may be a service circuit node (SCN). By this data link 440, SMS 438 provides IP 442 with
information relating to new subscribers and updates for existing subscribers, and with
information relating to network operations such as new services, upgrades to existing
services, measurements, audits, and maintenance. The IP 442 that receives information from
SMS 438 may be one of many kinds of elements used in telecommunication services. IP 442
includes voice and dual tone multi-frequency (DTMF) signal recognition devices and voice
synthesis devices.

In addition, IP 442 is connected to one or more (but usually only a few) SSPs via
Integrated Service Digital Network (ISDN) links 444 as shown by the connection to SSP 408.
Optionally, IP 442 may be connected to one or more SCPs via a TCP/IP connection, such as
TCP/IP connection 446 which connects IP 442 to SCP 430. Also, a personal computer (PC)
448 may be connected to SCP 430 and IP 442 via Internet 450. Firewalls 452 and 454 may
also be present.

According to exemplary systems and method of the present invention, aliases and
dialing rules may be entered into a personal dialing plan service. An exemplary system
according to the present invention enables a user to call a party without having to dial a long
string of numbers by selecting meaningful aliases that the user can readily associate with the

party to be called. Prior to using a personal dialing plan to place a call, telephone 418 is

10
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utilized by the user to configure the user’s personal dialing plan. The user dials a special
configuration access code, for example, *333, to access the personal dialing plan service.
The user may also dial a special configuration directory number to set up or modify a
personal dialing plan. After the user dials the special access code or the special directory
number, the call is answered by SSP 406 serving telephone 418. After examining the dialed
string, SSP 406 recognizes the instruction to access a personal dialing plan and forwards the
call information to SCP 430 via STP 428. SCP 430 receives the call information and routes
it to IP 442.

IP 442 provides means for interacting with the user. IP 442 may be physically
adjacent to or remote from SCP 430 and is accessible via a data link, such as TCP/IP
connection 446. 1P 442 prompts the user to enter dialing strings and an alias associated with
each dialing string. A complete dialing string could be a seven digit string or a ten digit
string, depending on the local service provider’s dialing plan, for calls made within the U.S..
For international telephone numbers, a complete dialing string may be anywhere from eight
to fifteen digits, not including the international access code. The information from the user
is then stored in a database in IP 442. Alternatively, the information from the user may be
stored in SCP 430 or databases 432, and IP 442 may be used to collect digits, play tones, and
play or display names.

In another embodiment, the user may use computer 448, rather than telephone 418,
connected to SCP 430 and IP 442 via Internet 450 to set up a personal dialing plan by
entering information through a graphical user interface (GUI) using a keyboard, mouse, or
other peripheral device. The user may also use a telephone equipped with dual tone multi-
frequency (DTMF) dialing. If IP 442 is equipped with voice recognition technology, e.g.,
VoiceXML, the user may also create a personal dialing plan by accessing the voice
recognition function and speaking into the telephone.

As an example, a user at telephone 418 may create an alias for telephone 424. The
user dials an access code to gain access to [P 442 and sets up an alias for telephone 424. The
user may use the last four digits of the directory number associated with telephone 424
number as the alias. Other aliases that will help the user associate the alias with the party at

telephone 424 may be selected. For example, the alias could be the person’s birthday, or the

11
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digits can be selected accordihg to the letters associated with the digits on a telephone
keypad, where the letters spell the called party’s name or nickname. Other possible
variations will be apparent to those of skill in the art. If the personal dialing plan is
implemented on a PC that has dialing capabilities or a smart phone, the alias may consist of
a string of letters, numbers, or a combination thereof. Note, however, that this may make it
difficult to dial the alias from a conventional telephone.

After setting up the alias, the user may simply dial the alias whenever the user wants
to reach the party at telephone 424. For example, the user may dial *5678 from telephone
418, and this string, “*5678,” is interpreted by SSP 406. SSP 406 interpréts it as an alias for
a personal dialing plan and forwards it to SCP 430 for further interpretation. SCP 430
receives the alias and retrieves the corresponding dialing string, for example, 404-234-5678,
from IP 442. The retrieved dialing string is returned to SSP 406 as the translated destination
directory number to which the user’s call is to be routed. SSP 406 then replaces “*5678”
with “404-234-5678” and routes the call accordingly. The call is then routed to SSP 408,
which serves telephone 424, via STP 428. SSP 408 then connects the call to telephone 424.

In an alternate embodiment, the personal dialing plan service may be implemented on
a web server that also has dialing capabilities. The user enters information through fields on
a personal dialing plan web page. Software functionality, such as Java, is used to collect the
digits and send them to the web server. The server then interprets the results and implements
the service logic necessary to route the call. In another embodiment, a personal dialing plan
service may be implemented in a personal computer or “smart” phone that is capable of
executing service logic and either storing information or accessing stored information across
an appropriately-connected network.

Fig. 5 is an exemplary flow chart for a method of configuring a personal dialing plan
according to an embodiment of the present invention. The user accesses a server, intelligent
peripheral (IP), or other platform where a personal dialing plan service is implemented by
dialing a feature code or an access telephone number, block 502. The server receives the
user’s request and may execute éome authentication process, such as asking for a personal
identification number (PIN) before allowing the user to access or create a personal dialing

plan.

12
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After verifying that the user is a subscriber to the personal dialing plan service, the
user’s access is granted. The server prompts the user with a menu of activities and asks the
user to enter a selection. For example, the user may be requested to press “1” to add an entry,
press “2” to delete an entry, press “3” to define a dialing rule, or press “4” to delete a dialing
rule. If the user wants to create a new alias, block 504, the user is prompted to enter the
complete dialing string, block 506. The complete dialing string is a dialing string
recognizable by the local telephone service provider’s dialing plan. For example, if the local
telephone service provider’s dialing plan requires dialing of a ten digit string when calling
a neighbor located next door, then the user must enter the complete ten-digit directory
number. If the entry is for dialing a long distance number, then the access code “1” must
precede the complete directory number. If the local service provider’s dialing plan allows
for seven digit dialing for calls made within the same area code, then a complete dialing
string may include only seven digits.

After entering the complete dialing string, the server prompts the user to enter an alias
to identify the complete dialing string. The user may enter an easy to remember string as the
alias, block 508. For example, if the user is setting up an alias for a client’s telephone
number and the client is the only party that the user calls with a directory number that
includes the “630” area code, the user can use “630” as the alias for the client’s telephone
number. If a terminal character is used, then the alias is not required to be of fixed length.
For example, the user may set up another alias, “2345,” for a friend’s mobile phone by
entering “2345#,” in which case the “#” key is used to indicate the end of the alias.
Alternatively, the user can define a dialing rule, as discussed in more detail below, where all
aliases are, for example, foﬁr digits in length.

Before accepting the alias, the server determines whether the alias has been assigned
to another entry in the dialing plan. Ifthe alias has been previously assigned to another entry,
the server will prompt the user to enter a different alias for the dialing string or ask whether
the user wishes to replace an existing entry with a new dialing string. After the user enters
the alias, the server checks whether the user wants to save another entry, block 510, or
perform another command, block 512. If the user does not want to enter additional dialing

strings or commands, the user is disconnected from the server, block 514. Optionally, the

13
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server may query the user as to whether the user wants to test an alias once that alias has been
entered by the user. If the user chooses to test the alias, a call is initiated by the server.

The user may choose to delete an existing entry from the dialing plan, block 516. The
user enters an alias that identifies the entry, block 518, and the entry is retrieved from the
dialing plan and presented to the user for confirmation. The user confirms the retrieved entry
is to be deleted, block 520, and the entry is deleted from the dialing plan. At the end of
deletion, the server queries whether the user wants to delete another entry, block 522, or enter
another command, block 512.

The user may also define other dialing rules to be applied to calls originating from the
directory number (or numbers) for which the user has subscribed to the personal dialing plan
service, block 524. For example, if the user’s telephone service provider has a dialing plan
that requires a ten digit dialing string even when calling a next door neighbor, the user can
specify that the user’s area code be added whenever seven digits are dialed. The user may
also specify several area codes for which the long distance access code “1” need not be
dialed, and the system will determine whether a dialed string has one of the specified area
codes before adding “1” to the dialed string. The user defines a dialing rule, block 526. The
user is then prompted whether the user wishes to define another dialing rule, block 528.

Another rule option that the user may program is a timer that can be used to set a
delay period after the last character or number of the alias is dialed at which time the system
proceeds with its search for the dialing string associated with the alias that was entered,
without waiting for a separate termination indicator. A timer option may provide a senior
user or a physically-disabled user a means to establish a dialing rule that adapts to the user’s
physical condition. For example, a dialing rule may be defined to allow extra time between
input of each digit so that the SSP’s dialing timer will not expire before the user enters all of
the digits.

- The user can also enter a command to delete an established dialing rule, block 530.
The user may select the rule to be deleted from a list of rules displayed by the server, or the
" user may specify the rule by entering a code that identifies the rule, block 532. The user is
then prompted whether the user wishes to delete another dialing rule, block 534. If the user

enters a command that is not recognized by the server, an error message is played, block 536,
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and the user is prompted to enter another command.

Fig. 6 is a flow chart for a dialing plan set up process according to an embodiment of
the present invention. A server, IP, or other platform where a personal dialing plan service
is implemented receives the access request from the user, block 602, and the server may
invoke an authentication process before allowing the user to create or modify a dialing plan.
After the user provides a proper PIN or other identification information, the server retrieves
the user’s dialing plan, block 604. A dialing plan is associated with and identified by at least
one directory number, and the server may obtain the directory number from the user’s input
or from the automatic number identification (ANI) feature of the serving SSP. If there is no
dialing plan associated with the directory number, a new one is created. The server prompts
the user with a menu of activities and asks the user to enter a selection.

After the dialing plan is retrieved or created, the server checks for the command
received from the user. If the user wants to add a new entry, block 606, the server prompts
the user to enter a complete dialing string. The server receives a complete dialing string,
block 608, and prompts the user to enter an alias for the dialing string. After the alias is
received, block 610, the server saves the dialing string and the alias in an entry, block 612.
The server then checks whether the user wants to test the alias, block 613. If the user chooses
to test the alias, the server initiates a call, block 614. To initiate a call, the IP has an off-hook
immediate trigger, as discussed in further detail below. Once the alias is tested or if the user
does not want to test the alias, the server prompts the user whether the user wants to save
another entry, block 615, or enter another command, block 616. If the user is done with the
dialing plan, the server saves the dialing plan, block 618.

If the user’s command is to delete an entry from the dialing plan, block 620, the user
enters an alias associated with the entry to be deleted, block 622, and the server retrieves the
entry and presents the retrieved entry to the user for confirmation, block 624. An alternate
approach to this step is to make the “delete” action a two-step action, where the first step is
to present a list of current entries for selection and the second step is deletion of the selected
entry. After the user confirms the entry is to be deleted, the server deletes the entry from the
dialing plan, block 626, and checks whether the user wants to delete another entry, block 628,

or enter another command, block 616. If the user has completed modifying the dialing plan,
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the server saves the dialing plan, block 618.

If the user wants to define a dialing rule, block 630, the user specifies the rule, and the
system receives the rule, block 632, and stores the rule in the dialing plan, block 634. The
dialing rule may be assigned an identification number, so that the user can later delete the
rule by its identification number. After storing the dialing rule, the server checks whether the
user wants to define another dialing rule, block 636, or enter another command, block 616,
before saving the dialing plan, block 618.

If the user wants to delete a dialing rule, block 638, the server receives a dialing rule
identification from the user, block 640, and deletes the identified dialing rule from the dialing
plan, block 642. Similar to what has been described above, the server checks whether the
user wants to delete another dialing rule, block 644, or enter another command, block 616,
before saving the dialing plan, block 618. If the user command is not recognized, the server
provides an error message, block 646, and prompts the user for another command, block 616.

Fig. 7 is a flow chart illustrating an embodiment of the present invention that is
implemented in an AIN or softswitch environment that is part of or connected to the PSTN.
Fig. 7 is discussed with reference to elements of the AIN, but it should be understood that
equivalent elements of a softswitch environment may be used, such as the softswitch
equivalent of the triggers discussed below, an application server instead of an SCP, and so
on. The directory and rules are stored in an SCP or in an element or platform accessible to
the SCP, such as an IP. The SSP is equipped with an off-hook immediate (OHI) trigger and
uses the OHI trigger when handling personal dialing plans. When the user picks up the
telephone (i.e., the telephone goes off-hook), the OHI trigger is invoked, and the SSP sends
an inquiry to the SCP where the directory and rules are stored before providing a dial tone
to the user. Alternatively, an off-hook delayed (OHD) trigger may be used. In the case of
using an OHD trigger, the digits entered are collected and analyzed by the SSP and sent to
the SCP to determine the corresponding complete directory number according to the user’s
personal dialing plan. In the case of using an OHI trigger, the caller is immediately
connected to an element such as an IP. The IP prompts the user for digit entry and then
collects and analyzes the entered digits before performing the same complete directory

number determination that the SCP performs when an OHD trigger is used.
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Upon recognizing that the user is subscribed to the personal dialing plan service, the
SSP collects dialed digits or the SCP redirects the call to the IP where digits are collected.
The SSP/IP collects the dialed digits and handles the dialed digit strings according to the
personal dialing plan. In the case of an OHI trigger, this may be accomplished in conjunction
with a special dialing plan timer associated with the personal dialing plan that defines the
allowed time duration between entered digits, using an expiration of this timer as an
indication of the end of dialed digit entry. After applying the special dialing plan timer from
the personal dialing plan, if any, the SSP/IP checks whether the dialed digit string is a
complete string by applying the local service provider’s dialing plan rules (e.g., ten digits are
required to dial directory numbers with the same area code as the user’s directory number)
and the user’s personal dialing plan. This step may include a query to an external database
where the user’s aliases and corresponding complete directory numbers are stored. The
dialed digit string is first checked against the local service provider’s dialing plan and then
checked against the user’s personal dialing plan.

The SSP/IP receives the dialed digit string, block 702, and checks whether the dialed
digit string is a complete dialing string according to the-local service provider’s dialing plan,
block 704. If the dialed digit string is a complete string, then the SSP routes the user’s call
to its destination, block 710. If the dialed digit string is not a complete string, the SSP then
checks whether the dialed digit string is a valid string according to the user’s personal dialing
plan, block 706. This may be accomplished by comparing the dialed digit string against
predefined entries in the user’s personal dialing plan contained either in the SCP or another
external database. The SCP receives the information on the dialed digit string and checks it
against the user’s personal dialing plan, accessing an external database if necessary. If the
dialed digit string is a valid string according to the user’s personal dialing plan, the
SCP/external database identifies the complete dialing string associated with the dialed digit
string (i.e., alias) and sends the complete dialing string back to the SSP/IP. The SSP/IP
receives the complete dialing string, block 708, and substitutes the complete dialing string
for the dialed digit string. The SSP/IP routes the user’s call using the complete dialing string,
block 710. If the dialed digit string is not a valid string, an error message is played to the

user, block 712.
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The dialed digit string can be a complete dialing string in several ways. The dialed
digit string is a complete string if it follows one of rules of the local service provider’s dialing
plan, for example, a ten digit string preceded by the long distance access code “1”; an
international number preceded by the international access code “011”; a ten digit string if the
provider’s dialing plan utilizes ten digit dialing for local areas; a seven digit string if the
provider’s dialing plan uses seven digit dialing for local calls or calls within the same area
code; any short dialing string for special services such as 911; or a special character followed
by a numeric string for special features, such as *69 for call return.

The dialed digit string can also be a valid string if it follows one of rules defined by
the user’s personal dialing plan according to the present invention. A valid string can be
converted to a complete string by following rules defined in a personal dialing plan. The user
may define multiple dialing rules for a personal dialing plan, for example:

a short string preceded and/or followed by a special character such as “*” or

“#,” or a combination of these special characters, used to retrieve a complete

dialing string according to the local service provider’s dialing plan; the user’s

area code is added to any seven digit string, if the local service provider’s

dialing plan requires ten digit dialing for numbers within the same area code;

the access code “1” is added to any ten digit string, if the call is a long distance

call; and a dialing timer that is different from any timer that may be used as

part of the local service provider’s dialing plan.

The rules listed above are exemplary rules and the user may specify any other dialing rule
that the user finds helpful.

If the dialed string is a valid string according to one of dialing rules of the personal

‘dialing plan, the SSP applies the rule to obtain a complete dialing string that is recognized
by the local service provider’s dialing plan. After obtaining the complete dialing string, the
SSP/IP routes the user’s call using the complete string. For example, if the dialed string is
“*1234” and the user has defined a dialing rule that associates “1234” with “404-987-1234,”
then “404-987-1234” is used by the SSP/IP as the complete dialing string, and the user’s call
is routed to that directory number.

Fig. 8 is a flow chart illustrating a process for applying dialing rules according to an
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embodiment of the present invention. In this exemplary embodiment, the local service
provider’s dialing plan requires ten digit dialing for all domestic calls, even for directory
numbers included in the same area code or in the same local calling area as the user. The
access code “1” is required for domestic long distance calls, but not for calls to other area
codes that are within the user’s local calling area. The dialed string is analyzed against
dialing rules in the personal dialing plan, block 802. It is determined whether the dialed
string is a defined alias for a complete string, block 804. If the dialed string is a defined alias,
the server retrieves the corresponding complete dialing string, block 806, and the call is
routed to the telephone associated with the complete dialing string, block 808.

If the dialed string is a seven digit string, block 810, the default area code (e.g., the
user’s own area code) is added, block 812, and the call is routed to its destination, block 814.
If the dialed string is a ten digit string, block 816, the first three digits of the dialed string are
analyzed to determine whether the area code of the dialed string is within the user’s local
calling area (i.e., not a long distance call), which may encompass one or more area codes,
‘block 818. Ifthe call is a local call, then the call is routed to its destination, block 814. Ifthe
call is outside the user’s local calling area, then a “1” is added to the dialed string, block 820,
and the call is routed to its destination, block 814. If the dialed string is not a seven or ten
digit string or a recognized alias, the user’s personal dialing plan rules are analyzed to see
what other rules, if any, apply, block 822. If no other rules apply, the user receives an error
message.

There is an interaction between the number of acceptable digits, whether a special
personal dialing plan timer is activated, and whether an alias can be created where its digits
are a subset of another alias. For example, if a special timer is enabled as part of the user’s
personal dialing plan, it is acceptable to use “123” and “1234” as unique aliases. However,
if no timer is enabled, as soon as the personal dialing plan service recognized “123,” the call
would be routed to the directory number associated with the “123” alias. If the alias length
is defined as a fixed number of digits, then this problem does not occur.

Any such problems can generally be solved with editing rules based on the current
configuration of the user’s personal dialing plan. For example, if the user has no timers

enabled and no minimum alias length, the user is not allowed to enter a new alias that is a
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subset of an existing alias or vice versa. In other words, if “1234” is an existing alias, the
user is not allowed to enter “123 as a new alias, and if “123” is an existing alias, the user is
not allowed to enter “1234” as a new alias. This solution is complicated by the fact that the
user is generally allowed to delete, add, or edit dialing rules or alias and dialing string entries
at will. Inthis event, the user’s personal dialing plan is reviewed following the establishment
of any new rules or addition of any new alias entries to determine whether there are
inconsistencies. Any inconsistencies are reported to the user, who has the opportunity to
correct either the rules or the alias entries to eliminate the inconsistencies.

Typical user controls can be accessed via a voice telephone call (VoiceXML), web
interface, or other device such as a WAP phone or PDA. Depending on the capabilities of
the device used to access the personal dialing plan service, the service modification features
available to the user may vary. Typically, users will be able to add, list for selection, delete
a selection, or edit a selection for entries and dialing rules as discussed above. Users may
also activate and deactivate the personal dialing plan service or either the rule-processing or
alias/dialing string register component of the service.

For most users, their acquaintances can be identified by the last four digits of their
acquaintances’ directory numbers. However, entering the names and directory numbers of
all of these people would be onerous for many users. To address this, all incoming calls and
outgoing calls, depending upon the technology available for outbound calling, may be logged
and a default register created, using the calling name supplied with the incoming and
outgoing directory numbers. The creation of this directory could be based on a single default
rule, such as creating a four-digit alias for each directory number based on the last four digits
of the directory number.

Additionally, while the personal dialing plan service may typically be associated with
a subscribed line, the user may be able to dial an access directory number from any telephone
to access a server or IP that supports the user’s personal dialing plan service. By entering
identification and authorization information, the user can access the user’s personal dialing
plan, although not calling from a subscribed line or directory number associated with the
personal dialing plan. For example, if the user has subscribed to the personal dialing plan

service for his home telephone line, the user may want to access the user’s plan when using
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a mobile phone. Thus, the user would dial an access directory number from the mobile
phone, enter authorizing and identifying information, and then be able to access the user’s
personal dialing plan and make calls by dialing aliases, just as if the user was calling from
his home telephone.

The foregoing description of the exemplary embodiments of the invention has been
presented only for the purposes of illustration and description and is not intended to be
exhaustive or to limit the invention to the precise forms disclosed. Many modifications and
variations are possible in light of the above teaching. For example, the above described
methods and systems are transferable to wireless and IP telephony networks and may be used
in these networks along with the wireless equivalent of the AIN.

The embodiments were chosen and described in order to explain the principles of the
invention and their practical application so as to enable others skilled in the art to utilize the
invention and various embodiments and with various modifications as are suited to the
particular use contemplated. Alternative embodiments will become apparent to those skilled
in the art to which the preéent invention pertains without departing from its spirit and scope.
Accordingly, the scope of the present invention is defined by the appended claims rather than

the foregoing description and the exemplary embodiments described therein.
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Claims
What is claimed is:
1. In a telecommunications network, a method for processing a call originated

by a user according to a personal dialing plan of the user, comprising:

receiving a dialed digit string;

analyzing the dialed digit string to determine whether the dialed digit string
is a complete string according to a dialing plan of the local telephone service provider;

if the dialed digit string is a complete string, routing the call to the dialed digit
string;

if the dialed digit string is not a complete string, determining whether the
dialed digit string is a valid string according to the personal dialing plan;

if the dialed digit string is a valid string, retrieving a corresponding dialing
string; and

routing the call to a directory number associated with the corresponding dialing

string.

2. The method of claim 1, further comprising substituting the corresponding

dialing string for the dialed digit string.

3. The method of claim 1, further comprising playing an error message if the

dialed digit string is not a valid string or a complete string.

4. The method of claim 1, wherein retrieving the corresponding dialing string

comprises searching a register for an entry matching the dialed digit string.
5. The method of claim 1, wherein retrieving the corresponding dialing string
comprises applying a rule to the dialed digit string whereby the dialed digit string is

converted into a complete dialing string.

6. In a telecommunications network, a method for processing a call originated
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by a user according to a personal dialing plan of the user, comprising:

receiving a dialed digit string;

analyzing the dialed digit string to determine whether the dialed digit string
matches an alias entry in the personal dialing plan;

if the dialed digit string matches an alias entry, retrieving a corresponding
dialing string and routing the call to a directory number associated with the corresponding
dialing string;

if the dialed digit string does not match an alias entry, determining whether the
dialed digit string is a complete string according to a dialing plan of the local service
provider;

if the dialed digit string is a complete string, routing the call to the dialed digit

string.

7. The method of claim 6, further comprising playing an error message if the

dialed digit string is not a complete string or does not match an alias entry.

8. The method of claim 6, further comprising applying a rule from the user’s .
personal dialing plan if the dialed digit string does not match an alias entry and is not a

complete string whereby the dialed digit string is converted into a complete digit string.

9. In a telecommunications network, a system for processing a call originated by
a user according to a personal dialing plan of the user, comprising:

a first network element being operative to analyze the dialed digit string to
determine whether the dialed digit string is a complete string according to a dialing plan of
the local telephone service provider and, if the dialed digit string is a complete string, to route
the call to the dialed digit string;

a second network element being operative to determine whether the dialed
digit string is a valid string according to the personal dialing plan and, if the dialed digit
string is a valid string, to retrieve a corresponding dialing string; and

the first network element being operative to route the call to a directory
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number associated with the corresponding dialing string.

10.  The system of claim 9, further comprising the second network element being

operative to send the corresponding dialing string to the first network element.

11.  Thesystem of claim 9, further comprising the second network element playing

an error message if the dialed digit string is not a valid string or a complete string.

12.  The system of claim 9, further comprising the second network element being

operative to search a register for an entry matching the dialed digit string.

13.  The system of claim 9, further comprising the second network element being
operative to apply arule to the dialed digit string whereby the dialed digit string is converted

into a complete dialing string.

14. Inatelecommunications network, a system for processing a call originated by

a user according to a personal dialing plan of the user, comprising:

a first network element being operative to analyze a dialed digit string to
determine whether the dialed digit string matches an alias entry in the personal dialing plan;

if the dialed digit string matches an alias entry, the first network element being
operative to retrieve a corresponding dialing string and to send the corresponding dialing
string to a second network element;

the second network element being operative to route the call to a directory
number associated with the corresponding dialing string; and

if the dialed digit string does not match an alias entry, the second network
element being operative to determine whether the dialed digit string is a complete string
according to a dialing plan of the local service provider and, if so, to route the call to the

dialed digit string.

15.  The system of claim 14, further comprising the first network element being
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operative to apply a rule from the user’s personal dialing plan if the dialed digit string does
not match an alias entry and is not a complete string whereby the dialed digit string is

converted into a complete digit string.

16.  The system of claim 14, further comprising the first network element being
operative to play an error message if the dialed digit string is not a complete string or does

not match an alias entry.

17.  In a telecommunications network, a method for creating or administering a
personal dialing plan of a user, comprising: |
querying whether the user wants to enter a new entry, and, if so, prompting the
user to enter a complete dialing string and an alias;
querying whether the user wants to define a dialing rule, and if so, prompting
the user to enter the dialing rule; and
querying whether the user wants to enter an additional entry, define an

additional dialing rule, or enter another command.

18.  The method of claim 17, further comprising saving the complete dialing and

the alias in the personal dialing plan.

19.  The method of claim 17, further comprising saving the dialing rule in the

personal dialing plan.
20.  The method of claim 17, further comprising querying whether the user wants
to delete an existing entry and prompting the user to enter an alias of the existing entry to be

deleted.

21.  The method of claim 20, further comprising receiving the alias of the existing

entry and presenting the existing entry to the user for confirmation.

25



WO 03/090015 PCT/US03/11574

22.  The method of claim 21, further comprising querying whether the user wants

to delete another existing entry.

23.  The method of claim 17, further comprising querying whether the user wants
to delete an existing dialing rule and prompting the user to enter the existing dialing rule to
be deleted.

24.  The method of claim 23, further comprising querying whether the user wants

to delete another existing dialing rule.

25.  The method of claim 17, wherein the dialing rule is a special timer enabled by

the user.

26.  The method of claim 17, further comprising querying whether the user wants

to test the new entry and, if so, initiating a call based on the new entry.

27.  Inatelecommunications network, a system for processing a call originated by

a user according to a personal dialing plan, comprising:

a first network element being operative to collect a dialed digit string and to
send the dialed digit string to a second network element;

the second network being operative to receive the dialed digit string and to
determine whether the dialed digit string is a valid string according to the personal dialing
plan; and

a third network element being operative to receive instructions for routing the
call from the second network element and to route the call to a directory number associated

with the dialed digit string.

28.  The system of claim 27, wherein the first network element is a personal

computer connected to the second network element via the Internet.
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29.  The system of claim 27, further comprising the second network element being

operative to retrieve the personal dialing plan.

30. Inatelecommunications network, a system for processing a call originated by
a user according to a personal dialing plan, comprising:

a first network element being operative to collect a dialed digit string, to
determine whether the dialed digit string is a valid string according to the personal dialing
plan, and to send a corresponding dialing string to a second network element; and

the second network element being operative to receive the corresponding
dialing string and to route the call to a directory number associated with the corresponding

dialing string.

31.  The system of claim 30, wherein the first network element is a programmable

device.

32.  The system of claim 31, wherein the programmable device is a personal

computer or telephone.
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NXX-NYY-ZZZZ

1 - N can be any digit from 2 to 9

2-X,Y, and Z can be any digit from 0 to 9

3 . NXX is the numbering plan area (NPA) code
4 - NYY is the central office code or prefix
5.22Z2 is the telephone line number

Fig. 2

international access number-country code-city code-telephone line number

1 - international access number in the U.S. is 011

2 - country code is defined by the World Numbering Plan and can
range from one digit to three digits

3 - city code Is optionally defined by each country

4 - telephone line number is defined by each country's numbering
plan

Fig. 3
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