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(57) A method of resource management at computer controlled telephony hardware outside the Public Switched
Telephone Network (PSTN) operated by a service provider for establishing a call between a service subscriber and
another party by facilitating a PSTN voice connection between the service subscriber and the computer controlled
telephony hardware, and a PSTN voice connection between the other party and the computer controlled telephony
hardware 1s described. The method mnvolves determining a resource management index associated with the service
subscriber, determining a call treatment using the resource management index, and applying the call treatment to the
call. Preferably the call treatment 1s determined using a rule base which stores a call treatment option for each
telephone number or Internet Protocol address associated with a service subscriber. The call treatment options
preferably include: a) transfer all calls to the PSTN; b) transfer all toll calls to the PSTN; ¢) transfer no calls to the
PSTN; and d) request mstructions on a call-by-call basis to determine whether a call 1s to be transferred to the PSTN.
The advantage 1s potentially significant savings to the service subscriber on toll charges, and a significant reduction 1n
trunk provisioning requirements for the service provider.
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ABSTRACT OF THE DISCLOSURE

A method of resource management at computer
controlled telephony hardware outside the Public Switched

Telephone Network (PSTN) operated Dby a service provider

for establishing a call between a service subscriber and

another party by facilitating a PSTN voice connection
between the service subscriber and the computer
controlled telephony hardware, and a PSTN volce
connection between the other party and the computer
controlled telephony hardware 1is described. The method
involves determining a resource management index
associated with the service subscriber, determlnling a

call treatment using the resource management 1ndex, and

applying the call treatment to the call. Preferably the

call treatment 1is determined wusing a rule base which

-t

stores a call treatment option for each telephone number

or Internet Protocol address associated wilth a service

subscriber. The call treatment options preferably

include: a) transfer all calls to the PSTN; b) transfer

2ll toll calls to the PSTN; c¢) transfer no calls to the

PSTN; and d) request instructions on a call-by-call basis

to determine whether a call 1s to Dbe transferred to the

PSTN. The advantage 1s potentially significant savings

to the service subscriber on toll charges, and a

significant reduction in trunk provisioning regulrements

for the service provider.
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A METHOD OF RESOURCE MANAGEMENT

AT COMPUTER CONTROLLED TELEPHONY HARDWARE

RELATED APPLICATIONS

Thls application 1s related to United States

patent applications entitled:

= METHOD AND APPARATUS FOR ORIGINATING VOICE CALLS

+J

<

FROM A DATA NETWORK filed October 10, 1997 and

assigned serial number 08/948,975;

— METHOD AND SYSTEM F'OR ACTIVITY-RESPONSIVE
TELEMARKETING filed December 24, 1997 and assigned

serlal number 08/997,990; and

- METHOD AND SYSTEM FOR VOICE CALL COMPLETION USING

INFORMATION RETRIEV

| —

D FROM AN OPEN APPLICATION ON A

COMPUTING MACHIN.

]

filed December 24, 1997 and

assigned serilal number 08/997, 989.

The specification of each of the above applications 1is

lncorporated herein by reference in its entirety.

TECHNICAL FIELD

The present 1nvention relates generally to
volce call completion using computer controlled telephony

hardware which 1s outside the Public Switched Telephone
Network (PSTN) and, ln particular, to a method of

resource management at computer controlled telephony
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hardware To reduce service costs and minimize PSTN link

requlrements.

BACKGROUND OF THE INVENTION

—
-

The 1mportance of effective tools for business

el

communlcation has long been recognized. Business

communication tools for integrating busiliness services and

P
aad

facilitating the dissemination of information through the

Internet are described 1n applicant’s co-pending related

patent applications. These tools utilize computer

controlled telephony hardware outside the Public Switched

Telephone Network (PSTN) to facilitate establishment of

calls between service subscribers and other parties.
Calls may be completed by establishing a PSTN voilce
connection between the service subscriber and the
computer controlled telephony hardware, and a PSTN voilice
connection between another party and the computer

controlled telephony hardware. The two calls are then

bridged together at the computer controlled telephony

ﬁ

hardware. Thls wuse of computer controlled telephony

hardware outside the PSTN enables a plurality of
lnnovative services which 1mprove and enhance business
communications and promotion. The ready acceptance of

these 1nnovative services has demonstrated, however, that

—

wldespread deployment of these services can be expected.
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While computer controlled telephony hardware
used 1n this way  provides ultimate control and

flexibility 1n <c¢all handling, two trunk circuilts are

utilized for each call completed through the PSTN.

gt

Consequently, 1f Dboth circuits are 1nvolved 1n 1long

distance communications, two toll charges are 1ncurred

for the call. Likewlise, the two circuilits per call place

a burden on trunk facilities interconnecting the computer

controlled telephony hardware and the PSTN. It 1s

therefore desirable to provide a method of resource

management at the computer controlled telephony hardware

to provide a mechanism for controlling toll charges and

for freeing resources on the facilities required to

provide such services.

One way of reducing toll charges and freeing

resources on service facilltlies 1s to transfer completed

calls from the computer controlled telephony hardware to

the PSTN. A method for effecting call transfers to the

PSTN 1s described, for example, 1n United States Patent
No. 5,517,471 which 1ssued April 1, 1997 to Rogers et al.

and 1S entitled TELECOMMUNICATIONS SYST:

L*]

M FOR

4

TRANSFERRING A TELEPHONE CALL. Rogers et al describe a

telecommunications system which provides a call transfer

function while user-A 1s 1nvolved 1n two i1ndependent

calls: one wlth user-B and one with user-C. The call

transfer by user-A 1s 1nitiated by sending a message to
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the 1long distance carrier swltching office. In the

e

switching office, both 1ndependent calls are 1dentified

as part of the transfer request. The switching office

pr——
—

then requests the call transfer function by sending a

message to a network control system for the wvalidation of

the transfer. After CLhe network control system

determines allowabillity of the transfer, the call between

user—-B and user-C 1s connected, while user-A and user-A’s

customer premlse equlipment 1s disconnected from user-B

and user-C. While Rogers et al. provide a method useful

for enabling a customer using a private Dbranch exchange

(PBX) or automatic call distributor (ACD) to transfer a

call from one termination to another, no solution 1s
taught for computer controlled telephony hardware where
one o0Or both connections are 1nitiated by automated
processes.

—
-

There therefore exists a need for a method of

resource management at computer controlled telephony
hardware outside the PSTN to permlt service subscribers
to manage resources 1n a convenlent, parameter-driven

way.

SUMMARY OF THE INVENTION

gy

It 1s an object of the inventlion to provide a

method of resource management at computer controlled

telephony hardware to permlt service subscribers to
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control call handling 1n accordance with their individual
needs.

It 1s a further of the method 1in accordance

wlth the 1invention to provide a method of resource

management at computer controlled telephony hardware to

F

permlt service subscribers to automatically transfer

calls from the computer controlled telephony hardware to

the PSTN 1n order to reduce toll charges for toll calls.

It 1s a further object of the invention to
provide a service subscriber with an option of
determining on a call-by-call basis whether a call is to
be transferred to the PSTN or bridged at the computer
controlled telephony hardware 1n order to optimize call

control.

g

These and other objects of the invention are

r—

realized 1n a method of resource management at computer

controlled telephony hardware outside the Public Switched

Telephone Network (PSTN) operated by a service provider

for establishing a call between a service subscriber and

another party by facilitating a PSTN voice connection

between the service subscriber and the computer
controlled telephony hardware, and a PSTN volce
connection between the other party and the computer
controlled telephony hardware, comprising:

determining a resource management 1ndex

assoclated with the service subscriber;
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determining a call treatment using the resource
management 1ndex; and
applying the call treatment to the call.

The method 1n accordance with the 1nvention

utilizes a resource management 1ndex assoclated with the
service subscriber 1in order manage resources at computer
controlled telephony hardware operated by a service
provider. The resource management 1ndex may be a
universal 1ndex which applies to all calls made by or
recelved by the service subscriber. Alternatively, the

resource management lndex may be assoclated with

individual telephone numbers or Internet Protocol (IP)

ﬁ

addresses, or some other set of i1identifiers associated

wlith the subscriber to permit an ultimate flexibility in

resource management.

In practlicing the method 1n accordance wilith the
invention, the resource management index 1s used ¢to

locate a rule 1n a rule Dbase which stores a call

treatment option. Call ftTreatment options 1nclude, for
example:

a) transfer all calls to the PSTN;

D) transfer all toll calls to the PSTN;

C) transfer no calls to the PSTN; and

d) request 1nstructions on a call-by-call

basls to determine whether a call is to be transferred to

the PSTN.
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After a call treatment option 1is determined by
the computer controlled telephony hardware, the call

treatment 1s automatically applied to the call.

If a call 1s to be transferred to the PSTN, a

F

Cransfer request message 1s sent from the computer

controlled telephony hardware to a PSTN service switching

polnt (SSP) which Serves the computer controlled

telephony hardware. The transfer request message
1ncludes call reference information relating to the call
connection Dbpetween the computer controlled telephony
hardware and the respective volice connections with a
service subscriber and the other party. The SSP returns

iy

a reply message accepting or denying the transfer

request. In the event that the transfer 1s accepted, the

ﬁ

SSP sends a dlisconnect message for each of the voice

connections. The computer controlled telephony hardware

responds to the disconnect messages by releasing the

]

respective volce connections on recelipt of the disconnect

messages.

Transferring the voice connections from the
computer controlled telepnhony hardware to the PSTN
reduces toll charges for toll calls and reduces trunk
resources connecting the computer controlled telephony
hardware with the PSTN. Up to a 50% decrease 1n toll

ﬁ

charges can be realized 1f all toll calls are transferred

to the PSTN. Dedicated trunk resource requirements can
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when the methods 1n accordance

be reduced by up to 80%

with the 1nvention are extensilively used.

BRIEF DESCRIPTION OF THE DRAWINGS
now be explalned by way of

W1l]

The 1nvention
followling drawings

example only and wilth reference to the

wherein:
Fig. 1 1s a schematic diagram of one potential
conflguration of equipment for performing the method of
10 resource management i1n accordance with the invention;

Flg. 2 1s a schematic diagram of messages
exchanged during call processing, wherein a call
treatment 1s applied to PSTN calls using the method in
accordance wlth the i1nvention;

15 Flg. 3 1s a schematic diagram of messages
exchanged during call processing, 1illustrating a further
application o©of the method 1n accordance with the
1nvention; and

11llustrating yet

4 1s a schematlc diagram

Fig.
the method 1n accordance with

F

a further application of

—

20
the 1nvention.

DESCRIPTION OF THE PREFERRED EMBODIMENT
- resource

DETAILED
This 1nvention relates to a method of
25 management at computer controlled telephony hardware
a Sservice provider for

outside the PSTN operated by
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establishing a call between a service subscriber and

another party by facllitating a PSTN volice connection

between the service subscriber and the computer
controlled telephony hardware, and a PSTN volce
5 connection between the other party and the computer
controlled telephony hardware. The method 1nvolves

determining a resource management 1ndex assoclated with

the service subscriber for each PSTN-PSTN call
completion. The resource management 1ndex 1s used to
10 determine a call treatment for respective PSTN-PSTN
calls. The resource management 1ndex 1s preferably a

subscriber defined parameter which determlnes how calls
placed by the service subscriber, or calls receilved by

the service subscriber, are to be treated.

15 Preferably, the service subscriber may apply

grry

any one of at least four call treatment options which

include:
1) transferring all calls from the computer
controlled telephony hardware to the PSTN;
20 2) transferring all toll calls to the PSTN;
3) Cransferring no calls to the PSTN; or
4) requestling transfer i1nstructions on a

call-by-call basis.

This provides the service subscriber with a

25 tool for minimizing toll charges for calls that require

only the minimal flexibility in call handling provided by

© 11O AP e LALLM TN vl (0 A Sl Ligam s, siedend e o Sia s e Sk CEL I . W i e aaERe e b et h Sade A IR d e A AL 1ot $A 1 dann b mr e 4
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the PSTN. At the same time 1t permits the service
subscriber to retain control of calls where call control
1s considered more i1mportant than call cost.

The resource management lndex may be a

subscriber level 1ndex which applies to all calls for a

given subscrilber. More granularity may be achieved by

permitting calls to, or from, specific numbers assoclated

with a subscriber to be resource management 1ndexes

assoclated with a call treatment option. For service

subscribers who use Automatic Call Distributors, for

example, granularity may Dbe achleved by permitting a

called party’s IP address fTo serve as a resource

management index. Alternatively, a subscriber agent 1D,

or some other 1dentifier, may be used as a resource

F
S

management 1ndex to achieve a desired granularity of

control.

For example, calls to a company’s accounting

department, or to technical support may rarely requilre

e

transfer or conferencing. If a resource management

1ndex (es) assocliated with those terminations are set to

option (1) SO that all calls are automatically

transferred to the PSTN, toll charges will be minimized

and service resocurces freed up for more call handling.

PP

On the other hand, sales staff may reqgulre better call

control to ensure that sales are closed. Calls to sales

could therefore Dbe assigned a resource mahagement
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1ndex (es) that would retalin those calls at the computer
controlled telephony hardware, or permlt sales staff to

declide on a call-by-call basis whether calls are to be

transferred to the PSTN.

5 As another alternative, only toll calls may be

transferred to the PSTN, thus reducing toll charges to a

minimum while ensuring better control of local calls.

Skillful wuse o0of the methods 1n accordance with the

F

invention permits the deslired level of <call control

10 granularity to be exercilsed.

Table 1

Default | Telephone No. IP Address
ID T.O.

3761 1 [ 206-123-1234

206-123-1235 l
200-123-1236
200—-123-1237

N[ ] -

613-763-4180
613-7063-4182
613-763-4196
410-914-1221
416-914-12272
410-914-1223

ngb@mHH

Table 1 shows an exemplary format for a

15 resource management 1ndex table 1n accordance with the

invention. Other formats may be preferred and 1f

properly structured would be equally operable. In

Table 1, service subscribers are identified by a numeric
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subscriber ID. Assigned to each service subscriber is a

default treatment option which is used to control calls

S~

1f a resource management index of finer granularity is

not located 1n the table. EFntries 1n the resource
management 1ndex table may be pericdically, o}
dynamlically malintained. For example, customer “3840”

operates a small call centre service using an ACD.

Agents served by the ACD are i1dentified by IP address so
that 1ncoming calls can be distributed to agents and

added to thelr 1ncoming call gueues using their current

IP address. When agents begin a work session, they logon

to the system which notifies the ACD and the service

ﬁ

provider of their IP address. Equipment at the service

provider 1s programmed to update the resource management

index table with the IP address so that the table entries
for subscriber “3840” are dynamically maintained. On the

other hand, the telephone numbers for direct dial

terminations for subscribers “3701” and 239777 are

periodically maintained by the respective service

subscribers or by a service administrator, since the

telephone numbers are substantially static and not

subject to frequent change.

As 1s apparent from Table 1, each entry in the

table has an assoclated treatment option (T.O.)

r—tv
=

ldentified by a number which corresponds, for the sake of

example, to the four treatment options described above.

v ralm vl o pmidnsar st Ansalens o . .

Sem oy ol diiavbadisshdbes srwssssnsnnd 4 s s o 2 4 4 B
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When a PSTN-PSTN call is set up, as will be explained

below in more detail with reference to the examples shown
1n Figs. 2-4, a guery message sent to a database that

stores the resource management 1ndex table shown 1in

Fig. 1 1ncludes the Subscriber ID, the telephone number

of the subscriber termination, and an IP address, if

avallable, or any other identifier used as a resource

management 1ndex. A search algorithm 1s programmed to

seek the finest granularity in the table. For example,

) = pa—y

1f a call 1s recelved at Y“416-914-1221" of customer

“3977"”, the treatment option returned from the database

would be option 4. In other words, the called service

P

subscriber would be requested to provide transfer

instructions for the call. If, however, service
subscriber “3961” receilves a call to any number, the call
will be automatically transferred to the PSTN because the
only table entry for that subscriber 1s the default
treatment option “17.

o

In order to 1llustrate the use of these methods

F

O resource management, three examples of call processing

involving the methods are described below, after an

r—_.

overview of an exemplary network for implementing the

invention 1s described.

1)

Fig. 1 shows a schematic diagram of a

communications network, generally 1ndilicated Dby the

reference 10, equipped with an apparatus sultable for
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lmplementing the methods in accordance wlth the

invention. The apparatus is principally designed for use
by a service provider such as an Internet Service
Provider (ISP) 12. Fach ISP 12 has an 1ntranet that is

connected to the PSTN 14 1n a manner well known 1in the

art. Fach ISP 12 1ntranet 1s also connected to the

Internet 16 1n a manner well known 1in the art. Internet

users such as clients 18 and 20 typically access their

ISPs using dial-up connections through the PSTN 14.

Alternatively, clients 18,20 may connect to their ISPs

using cable modems (not i1llustrated) or the 1like. In
some 1nstallations, a user may have only one dial-up

connection. For example, client 18 has a single dial-up

connection 22 which serves the dual function of data

transfer for Internet sessions and volce transfer for

Celephone conversations using telephone 24. Client 20,

on the other hand, has a dataline 26 for accessing the

Internet and a telephone line 28 for voice communications

using telephone 30.

A service subscriber generally indicated by

reference 32 contracts an ISP 12 to provide one or more

of the services described in applicant’s co-pending

|

patent appllications described above. The service
subscriber 32 1s typically a business having one or more
business telephones 34 and one or more computer

workstations 36 connected directly or indirectly to the
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PSTN. The Dbusiness telephones 34 may be, for example,
connected to a Public Branch Exchange (PBX) 49. The
service subscriber 372 may have an intranet (not
11llustrated). In addition, the telephones 34

accompanylng the workstations 36 may be grouped 1in a

single location or dispersed in different premises,

different cities or even different countries. The

methods 1n accordance with the invention do not require

that equipment or personnel be co-located, as will be

apparent to those skilled in the art.

The apparatus for performing the method in
accordance with the 1nvention 1s typically owned and
operated by the ISP 12, although i1t may also be owned and

operated by any other institution including a business

having adequate demand for the services the apparatus

enables. The apparatus for performing the method 1in
accordance wlth the i1nvention includes at least a web

application server 38 and a computer telephony server

(CTI server) 40, and CTI hardware 44. Typically, the

apparatus would also 1include a VoIP gateway 42.  Other

equlpment commonly provisioned at the ISP includes a

billing server (not 1illustrated), an operations and
mailntenance server (not illustrated) and a database
server 54 (see Figs. 2-4). The operation an function of

Che hardware described above 1is thoroughly explained in
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applicant’s co-pending patent applications 1ncorporated

herein by reference.

|

Fig. 2 1s a simplified schematic diagram of

H

call flow messages exemplary of a service described 1n

applicant’s co-pending patent application entitled METHOD

AND APPARATUS FOR ORIGINATING VOICE CALLS FROM A DATA

NETWORK. In thils example, a user at workstation 20
browsing a page on the web application server 38
lnitiates a call request to his telephone 24 by
activatling a “volce button” on the web page. On receilpt

-
—

of the call request, the web application server 38

ldentifies the subscriber using 1nformation assoclated
with the request and sends a dgquery to the database
server 54 requesting subscriber rules which determine how

the call request 1s to be completed to the service

subscriber 32. After the rules are returned to the web

application server 38, the web application server 38

sends 1nformation to the CTI server 40 1nstructing the

CTI server 40 to call user client 20 by placing a PSTN

call to the telephone 24. The CTI server 40 1nforms the
web application server 38 that the call 1s answered when

the user client 20 answers the telephone 24. Call alert

information 1s then sent by the web application server 38

to the subscriber workstation 36 as described above.

Information obtalined from the subscriber rules 1s sent to

the CTI server 40 to 1instruct the CTI server 40 to call

- e re el idde Sl s L o o ——
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the service subscriber 32, unless the call alert was

rejected at the subscriber workstation 36. In this
example, the service subscriber 36 is unavailable to take
the call and the call to the service subscriber 32 is not

answered. After a predetermined time has elapsed, the

CTI server 40 1informs the web application server 38 that
Nno answer has been received to the call to the service

subscriber. The web application server 38 agaln consults

the subscriber rules, and instructs the CTI server to
hold the user whilile “no answer” options are presented to

the user client 20. While the user 1s on hold, the CTI

server 14 may  be enabled to broadcast music or
information to the subscriber telephone 24 in a manner

well known 1n the art. The “no answer” options presented

to the client 20 may, for example, include:

1) leave a text message;
2) leave a volce mail message;
3) call back at a specified time.

In this example, the user client 20 elects to
leave a volce mall message and selects option 2. The
option 1s sent to the web application server 38 which
instructs the CTI server 40 to connect the user to the

volce mall system of the server subscriber 32. Since a

PSTN-PSTN cal. 1S now belng established, the web

appllcation server 38 sends a query message to the

database 54 to obtain a resource management rule
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gl
prvw

respecting the customer’s preferred CLreatment of

PSTN-PSTN calls. The query message includes the service

subscriber ID, the telephone number of the telephone 24

ﬁ

and the telephone number of the voice mail system. The

database 54 returns a response that calls to the number
assoclated with the voice mail system are to be

transferred to the PSTN. The web application server 38

therefore 1instructs the CTI server 40 to reguest a

transfer of the call to the PSTN. The CTI server 40

formulates a transfer request message and forwards it to

a Service Swilitching Point (SSP) in the PSTN which

services the CTI server 40, Preferably, the CTI

server 40 1s connected to the SSP (not illustrated) by

one or more Private Rate Interface (PRI) trunks, and

messaglng between the CTI server 40 and the PSTN 1is

accomplished using PRI messaging, which is well known in

the art.

In thilis example, the SSP in the PSTN accepts

the transfer. Processing by the SSP in the PSTN may be
accomplished 1n accordance with methods described in

United States Patent No. 5,617,471, or any other method

for accomplishing the same purpose. Typically, the CTI

server 40 formulates a facillity message which includes at

least the followlng parameters:

1A S i P b i Bl o u s
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a ) a call reference defining the call from
the CTI hardware 44 to\ the subscriber (i1n this case the

volce mall system); and

D) a facility command to 1nvoke explicit

transfer (FAC IE) which includes a link ID that defines

the call from the CTI hardware 44 to the user

telephone 24.

The SSP responds with a facility message

accepting or rejecting the transfer. If the SSP accepts

the transfer, 1t returns PRI commands to the disconnect

the A-B connection (CTI hardware 44 to volce maill

system) . The CTI server 40 responds with a message

indicating to the SSP that call A-B has been released.

The OSSP responds to the release (REL) message with a

Release Complete (RLC) acknowledgement (not illustrated).

The SSP then sends a PRI command to the CTI server 40 to

disconnect the A-C call connection (CTI hardware 44 to
telephone 24) and the CTI server 40 responds with
release A-C message, which 1s replied to with a release-

complete acknowledgement from the SSP (not illustrated).

Fig. 3 schematically illustrates a simplified

message flow 1n a call sequence which may occur using the
methods and apparatus described in applicant’s co-pending

patent application entitled METHOD AND SYSTEM FOR

ACTIVITY-RESPONSIVE TELEMARKETING. In the call seguence

shown 1n Fig. 3, a potential customer accesses a public

S mld Aon aonansdes s st SRS el o



10

15

20

2

CA 02260723 1999-02-04

web server 45 using PC 20. The potential customer’s

Internet Dbrowser forwards a cooklie which was previously

created by the public web server 45 and stored on the

ﬁ

hard disk of the PC 20 earlier in the current session or

during a prior session. On receipt of the cookie, a

r—

monltoring function of the public web server 45 extracts

the cookie data and forwards the cookie data to the
telemarketing analysis server 38 which analyzes the

cookle data and determines that the potential customer

using the PC 20 has, for example, visited the public web
server 45 twice 1n the last two days.

An activity analysilis function on the web
application server 38 1is configured to determine that an
alert should be sent to a telemarketing agent’s PC 36
when a potential customer visits the public web server 45
twice 1n one week. On determinling that the potential

customer using PC 20 meets the predetermined criteria

respecting activity of the ©potential customer, the

telemarketing analysis server 38 prepares an alert

-

message which 1s forwarded over the Internet to the

telemarketer’s PC 36. The alert message 1s displayed as
a 'screen pop” or 1s added to a queue on the

F

telemarketer’s PC 36. On recelpt of the alert message,

the telemarketer responds with an assistance invitation

to the potential customer 20. The assilistance 1nvitation

may be, for example, a pop-up text window having a

° TORAIRN A YA T ML LAl Al e .
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prepared text 1n a form which permits the potential
customer to respond with a preference as to how they
would like to be served by the telemarketer 32.

i

In this example, on receipt of the assistant’s

invitatlion, the potential customer at PC 20 decides that
he would 1like to speak to a telemarketing agent in
response to the request that the agent please call at the

prree

number of his telephone 24. Because of space

limitations, the call request is being shown as 1if it

were passed directly from PC 22 to PC 36. It actual
practice, the call request 1s received by the public web
server 45, forwarded to the web application server 38 and

on to the telemarketer’s PC 36 where i1t appears in a pop-

up window. In response, the telemarketer at PC 36

accepts the call request. The web application server 38

instructs the CTI server 40 to call the telephone 24.

The CTI server 40 commands the CTI hardware 44 to dial

the numpber of telephone 24. When the call 1is answered,

the CTI server 40 1informs the web application server 38

that the call has been answered and the web application

server 38 responds by 1nstructing the CTI server to call

the subscriber which dials a number provided by the web

application server 38, 1n this example, a number

assoclated with the PBX 49. When the telemarketing agent

answers the telephone 34, the PBX 49 responds with an

answer message to the CTI server 40 which informs the web

....21_
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application server 38 that the call to the subscriber has
been answered.

The web application server 38 recognizes that a
PSTN-PSTN call has been set up and responds by sending a
query message to database 54 to get a resource management

rule associated with the subscriber. The query message

preferably 1ncludes the service subscriber ID, the

g

telephone number of telephone 34, and the IP address of

PC 36 to permit a call treatment option indicated by the

resource management 1ndex of finest granularity to be
located. As described above, the resource management
rule may be a general rule assoclated with the subscriber

F
—

ID or a rule of filner granularity associated with the

servlice subscriber telephone number dialed or an IP

pr—

address of the service subscriber. In thilis example, the

database 54 returns a message indicating that the service
subscriber call treatment option indicates that the
service subscriber has the discretion to decide how the

call 1s to be managed. Consequently, the web application

server 38 lnstructs the CTI server 40 to play a

preference request message to the service subscriber at

telephone 34. The preference request message preferably

provides the service subscriber with at least the called

number and, 1f avallable, the name of the party calling,

although that iInformation may already be displayed on the

PC 36. The preference request message requests that the

_22....
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service subscriber provide instructions indicating

whether the call 1s to be transferred to the PSTN or

bridged at the CTI hardware 44 in order to maintalin more

flexibility 1n call handling. In this example, the

O Telemarketing agent using telephone 34 recognizes that
the call 1s from a customer who 1s likely to require more

information than the agent i1s persconally able to provide.

The agent therefore 1nstructs the CTI server 40 that the

call 1s not to be transferred to the PSTN. The

10 instructions may be passed to the CTI server 40 by voice

recognition, DMTF tones, or an equivalent mechanism.
Alternatively, the 1nformation could be passed through

the PC 36 to the web application server 38, though the

more dJdeneric PSTN path 1s preferred. On receipt of the

15 instructions, the CTI server passes a message back to the

web application server 38 that the call 1s not to be

transferred and the web application server 38 1nstructs

the CTI server to jJoin the calls at the CTI hardware 44.
Thereafter, the call ©progresses as normal and the
20 telemarketing agent at telephone 34 has control to permit
the call to be transferred, or to conference 1in other

partles, as desired.

Fig. 4 shows vet a further example of an

—
=1

application of the method 1in accordance with  the

25 1nvention using methods and equipment described in

applicant’s co-pending patent application entitled METHOD

- 073 -
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AND GSYSTEM FOR VOICE CALL COMPLETION USING INFORMATION

D FROM AN OPEN APPLICATION ON A COMPUTING

RETRIEV]

L]

MACHIN.

L*)

In this example, a service subscriber 32

initiates a web session which causes the subscriber’s

> PC 30 to forward a “cookie” to the web application

server 38. On receipt of the cookie, the web application

-

server 38 stores the current IP address of the service

subscriber 32 1n the database server 54 for later use.
After initiating the data sesslon, the service
10 subscriber 32 receives an electronic mall message (not

11lustrated) which 1s displayed on the PC 36. When the

subscriber 32 has finished reading the message, the

subscriber 32 decides that he would like to speak 1in

ﬁ

person wlith the sender of the electronic mail message.

15 In order to automatically accomplish this, the service

subscriber 32 takes the telephone 34 off-hook. The off-

nook condition 1s recognized by the PBX 49, The PBX 409

1s programmed to automatically dial a number (commonly

referred to as a “warm-line” number) assigned to the CTI

20 hardware 44 of the CTI server 40 if no digits are dialed

before a predetermined time has elapsed. The PBX 49

therefore dials tThe Y“warm-line” number and the user 1s

P

connected to the CTI server 40. On receipt of the call,

—
e

the CTI server 40 extracts the telephone number of

25 telephone 34. The telephone number may be supplied, for

example, Dby the telephone service provider as a calling
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line 1dentification (CLID) service. The CTI server 40

r—
——

passes the telephone number of the subscriber 1n a

message to the web application server 38. The web

application server 38 uses the telephone number of the

subscriber to locate the subscriber service record. In

this example, the subscriber service record i1s stored in

the database 54. The subscriber service record 1s
located 1n a table 1lookup. If the telephone number
recelived from the CTI server 1s not matched 1in the

subscriber service record, an error message 1s plaved to

the caller and the call 1s disconnected.

The telephone number ldentifles the

subscriber 32 and 1s used to retrieve the current IP

address of the subscriber 32 from the database server 54.

The web application server 38 formulates a data message

addressed to the IP address of PC 30. The web

application server 38 transmits the data message into the

Internet. The data message requests that 1Information be
retrieved from an open warm-line enabled application on

the PC 36. The message 1s recelved by a warm-line

function operative on the PC 36. The warm-line function

searches for an open warm-line enabled application on
PC 36, as described 1n applicant’s co-pending patent

appllcation.

In this example, the 1nformation returned by

the query 1S an electronic maill address for

T A A IR ORI 9 LA ML 1 O g Pl e e = . .
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“Jdoelisp.ca”. The web application server 38 analyzes

the 1Information and determines that it does not conform

to any known dialing plan. It also determines that the
1nformation 1includes an Y“@” character and therefore
appears to Dbe an electronic mail address. Web

application server 38 therefore prepares a query message

which 1t addresses to a directory server 45 for
CLranslating the electronic mail address to a telephone
number. The directory server 45 receilves the qguery and
returns to the web application server 38 the telephone

number associrated with the electronic mail address. The

web application server 38 instructs the CTI server 40 to

call the retrieved number. In this example, the user at

telephone 58 1s avallable and answers the call. When the

call 1s answered, the CTI server 40 instructs the web
application server 38 that the call has been answered,

which prompts the web application server 38 to query the

database 54 for a call treatment option for the PSTN-PSTN
call. The call treatment option returned in response to

the query 1instructs the web application server 38 that

the call 1s to be transferred to the PSTN. The web

application server 38 1nstructs the CTI server 40 to
Cransfer the call and a transfer sequence proceeds as

described above.

In the transfer sequence, the CTI server 40

sends a transfer request (not shown) to an SSP in the

- 270 -
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PSTN which serves the CTI server. The SSP responds wilth

a transfer accepted message and thereafter 1nstructs the

CTI server to disconnect the calls A-B, A-C. The CTI

server 40 responds with a release message for each of the
calls and the call 1s transferred to the SSP and bridged

so that telephone 34 1s connected through the SSP

directly to telephone 58, thereby minimizing toll charges

and freeing resources used 1n the PRI trunk which
connects the CTI server 40 to the SSP.

As will Dbe understood by those skilled 1n the

art, the methods 1n accordance with the 1nvention permilt

service subscribers to control their toll call charges.

-

In order to encourage efficient use of resources, a

service provider may also set a universal default rule

which transfers all <calls to the PSTN for which no
service subscriber resource management 1ndex exlsts or
applies. The methods 1n accordance with the i1nvention

therefore provide a powerful tool for resource management

at CTI hardware facilities and enable service subscribers

to exercilse flexible resource management control over

thelr calls.

Changes and modifications to the embodiments of

the 1nvention described will no doubt become apparent to

those skilled 1n the art. The scope of the 1nvention 1s

H

therefore 1ntended to be limited solely by the scope of

the appended claims.

....27__
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CLAIM:

1. A method of resource manhagement at computer

controlled telephony hardware outside the Public Switched
Telephone Network (PSTN) operated by a service provider
for establishing a call between a service subscriber and

another party by facilitating a PSTN volce connection

between the service subscriber and the computer
controlled telephony hardware, and a PSTN volce
connection between the other party and the computer
controlled telephony hardware, comprising:

determining a resource management 1ndex
assoclilated with the service subscriber;

determining a call treatment using the resource
management 1ndex; and

applying the call treatment to the call.

2 . A method of resource management at computer
controlled telephony hardware as c¢laimed 1n claim 1
wherein the resource management 1ndex 1s a telephone
number assoclated with telephone equlpment used to
establish the volce connection wlth the service

subscriber.

3. A method of resource management at computer

controlled telephony hardware as c¢laimed 1n claim 2

_28_
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wherein the call treatment 1s determined using a rule

base which stores a <call treatment option for each

telephone number associliated with a service subscriber.

4, A method o0of resource management at computer
controlled telephony hardware as c¢laimed 1n claim 3

wherein call treatment optilons include:

a) transfer all calls to the PSTN;

D) transfer all toll calls to the PSTN;

C) transfer no calls to the PSTN; and

d ) request 1nstructions on a call-by-call

baslis to determine whether a call 1s to be transferred to

the PSTN.

o, A method of resource management at computer

controlled telephony hardware as claimed 1n c¢laim 1

whereln the resource management 1ndex 1s an IP address

assoclated with computer equipment used to establish a

H

data connection wilith computer equipment of the service

provider.

P

6. A method o0of resource management at computer

controlled telephony hardware as c¢lalmed 1n claim 5

wherein the call treatment 1s determined using a rule

base which stores a call treatment option for each IP

address assoclated with a service subscriber.
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7. A method of resource management at computer
controlled telephony hardware as claimed 1n c¢laim 6

whereiln call treatment options include:

a) transfer all calls to the PSTN;

D) transfer all toll calls to the PSTN;

C) transfer no calls to the PSTN,; and

d) request 1nstructions on a call-by-call

baslis to determine whether a call is to be transferred to

the PSTN.

iy

3 . A method of resource management at computer

controlled telephony hardware as c¢lalmed 1n claim 4

wherelin the computer controlled hardware 1is connected to

the PSTN by one or more Private Rate Interface (PRI)

trunks and the transfer to the PSTN 1s accomplished using

PRI messages sent to a Service Switching Point (SSP) that

serves the computer controlled telephony hardware.

9. A method of resource management at computer
controlled telephony hardware as claimed 1n claim 1
wherein the call 1s 1initiated by the other party, who
1nlitiates a call request from a data network.

e

10. A method of resource management at computer

controlled telephony hardware as <c¢laimed 1in claim 9
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whereln the data network 1s the Internet and the call 1s

initiated from a World Wide Web page on the Internet.

11. A method of resource management at computer
controlled telephony hardware outside the Public Switched

Telephone Network (PSTN) operated by a service provider

for establishing a call between a service subscriber and

another party by facilitating a PSTN voice connection

between the service subscriber and the computer
controlled telephony hardware, and a PSTN VOlCe
connection between the other party and the computer
controlled telephony hardware, comprising:

H

monitoring the establlishment of a volce

connection Dbetween the service subscriber and the
computer controlled telephone hardware and between the
other party and the computer controlled telephony
hardware to determine when both voice connections have
been answered;

locating a resource management 1ndex associated

—

wlth the service subscriber after both of the voice

connections have been answered;

retrieving a predefined call treatment option
using the resource management 1ndex 1in a table lookup;
and

applying the call treatment to the call.

' . - RLL L2 T 7 or S Y
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12. A method of resource management at computer

controlled telephony hardware as claimed 1n claim 11

ﬁ

wherein applyving the call treatment of the call 1nvolves

transferring each of the volice connections to the PSTN to

form a single volce connection between the service

subscriber and the other party.

F

13. A method of resource management at computer

controlled telephony hardware as c¢laimed 1n claim 11
wherein applying the call treatment to the call 1nvolves
bridging the voilce connections at the computer controlled

telephony hardware to enable conversation between the

service subscriber and the other party.

14. A method o©f resource management at computer
controlled telephony hardware as claimed 1n c¢laim 11
whereln applying the call treatment to the call 1nvolves

requesting from the service subscriber how the call

should be handled and elther transferring the call to the
PSTN or bridging the two volce connections at the
computer controlled telephony hardware, as 1indicated by

the service subscriber 1n response to the request.

15. A method o0of resource management at computer
contreoclled telephony hardware as claimed 1n c¢laim 11

wherein the voice connection between the computer
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controlled telephony hardware and the other party 1s
initiated by the other party who requests volce

communications wlth the service subscriber using

facilities provided by the service provider at a public

page on a data network, and the voice connection 1s
established by the computer controlled telephony hardware
which dials a telephone number supplied by the other

party.

16. A method of resource management at computer
controlled telephony hardware as c¢lalmed 1n claim 1595
wherein the volice connection  between the service
subscriber and the computer controlled telephony hardware
is established by the computer controlled telephony
hardware which dials a number located 1n a rule Dbase
associated with a service record for the service

subscriliber.

17. A method of resource management at computer
controlled telephony hardware as claimed 1n c¢laim 11
wherein the volce connection Dbetween  the service
subscriber and the computer controlled telephony hardware
is established by the service subscriber using a warm-
line function which causes the service subscriber’s
telephone equipment to dial a number associated wlth the

computer controlled telephony hardware.
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18. A method of resource management at computer

controlled telephony hardware as claimed 1n claim 17

wherein the voilice connection between the other party and
the computer controlled telephony hardware 1s 1nltiated
by a retrieval of data from a computing machine
assocliated with the service subscriber and established by
the computer controlled telephony hardware using the data
or a telephone number retrieved using the data as an
index to locate the telephone number 1n a directory.

=~

19. A method of resource management at computer

controlled telephony hardware as c¢laimed 1n claim 12

whereiln the transferring comprilises:

p—

sending a transfer request message from the

computer controlled telephony hardware to a PSTN service

switching point (SSP) that serves the computer controlled

telephony hardware, the Cransfer request message

including reference information relating to each of the

volce connections;

recelving from  the SSP a reply message

accepting or denving the transfer request;

1n the event that the transfer 1s accepted,

1)

recelving from the SSP a disconnect message for each of

the voilce connections; and
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releasing the respective volice connections at

1)

the computer controlled telephony hardware on recelpt o:

the disconnect messages.

20. A method of resource management at computer
controlled telephony hardware as c¢laimed 1n claim 189

wherein the computer controlled telephony hardware 1s

connected to the PSTN by a Private Rate Interface (PRI)

trunk and messages exchanged between the computer

controlled telephony hardware and the SSP are 1n PRI

format.

21. A method o0of resource management at computer

controlled telephony hardware as clalmed 1n claim 20

wherein the transfer request message 1ncludes an 1invoke

ﬁ

transfer request, a call reference and a call 1link

1dentification.

22 . A method of resource management at computer

controlled telephony hardware as claimed 1in claim 21

whereiln the call reference ldentifiles the volce

connection Dbetween the computer controlled telephony

hardware and the service subscriber, and the call 1link

ldentification 1dentifies the voilice connection between
the computer controlled telephony hardware and the other

party.
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23. A m

-

ethod of resource management at computer

controlled telephony hardware as claimed in claim 19

wherein charges for the single call are billed to the

service subscriber.
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