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An automatic call distribution (ACD) system con-
nected to a switch in a telephone network over an ISDN
PRI interface. The ACD system receives a customer call
and determines which agent should handle the call. The
ACD system places an outgoing call to the agent. When
the agent answers, the ACD system exchanges ISDN PRI
Two B-Channel Transfer (TBCT) messages with the switch
to cause the incoming customer and outgoing agent calls
to be directly connected. When the incoming and out-
going calls are directly connected, the ACD 1is discon-
nected from both calls. The ACD is notified when the

call between the agent and the customer is cleared.
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The present invention relates to automatic call
distribution systems for incoming telephone calls, and
more particularly to a network implemented automatic

call distribution system.

SACKGROUND O = NV B O

An automatic call distribution (ACD) system 1s a
call management system that typically routes incoming
telephone calls to agents in telemarketing and service
inquiry call centers and provides management i1nforma-
tion reporting capabilities.

Typically, an ACD system will recognize and answer
an incoming call, look 1n it's database for instruc-
tions on how to handle the call, and based on these
instructions, send the call to an agent or agent group.
If there are no agents avalilable to answer the call,
the call is sent to a recording that plays music and/or
a message asking the caller to not hang up and to wait
until an agent becomes available.

The ACD system monitors the status of each agent
and selects an agent to handle the incoming call.
Agents are generally grouped to handle certain types of
calls. The ACD system will direct an incoming call to
an agent group based on, for example, the called num-
ber, the calling number or a caller selection i1n an IVR
system. One or more queues are associated with each
agent group, and the agent selected by the ACD system
to receive a particular call can be based on simple
queue criteria such as round-robin or longest idle, or
based on specific areas of agent expertise. Some ACD
systems have features that allow calls that would
otherwise be directed to a primary agent group that is
experiencing long queue times to be directed to a sec-

ondary agent group until the queue times in the primary

agent group are below a threshold value.
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ACD systems also provide real time or post-
processing management information reporting. This
information typically includes incoming call informa-
tion such as how many calls arrived per time interval,
what telephone numbers were called, what were the call-
1ng numbers, how many calls were put on hold, and how
many on-hold calls hung up. The information also typi-
cally includes agent performance information such as
the number of calls handled by each agent and the time
spent 1n various stages of call handling.

There are generally two types of ACD systems. The
first type is implemented as a service provided by a
telephone service provider at a provider's central of-
fice switching system. The ACD system is either inte-
grated as part of the central office switch, or an ad-
junct system interfacing to the central office switch
using a proprietary interface. This service offering
usually provides greater freedom in agent location and
relief from hardware maintenance but often at the cost
of reduced functionality and reduced customer control.

The second type of ACD system employs customer
premise switching hardware to make connections between
the incoming calls and the agents handling the calls.
The switching hardware can comprise a specialized PBX
to handle all ACD system routing and management infor-
mation functions. The hardware can also comprise a PBX
in conjunction with an ACD adjunct. In this arrange-
ment, the ACD adjunct typically uses a proprietary in-
terface to the PBX to tell the PBX where to route the
incoming call. These systems usually require a sub-
stantial i1nitial investment as well as ongoing mainte-
nance and upgrade expenses.

Accordingly, it 1s the object of the present in-
vention to provide an automatic call distribution sys-
tem that requires little or no initial investment on
the part of the user, requires little or no modifica-
tions to a telephone service provider's central office

switches, 1s easlly maintained and upgraded, is switch
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independent, and uses existing protocols and standards

rather than proprietary interfaces.

| VIIVIA K o B VA4 O

The present invention provides an automatic call
distribution (ACD) system on a network-grade platform
connected to a central office switch using an ISDN Pri-
mary Rate Interface (PRI). The ACD system determines
which agent should receive the incoming call and places
an outgoing call to the agent. When the agent answers,
the ACD system exchanges ISDN PRI Two B-Channel Trans-
fer (TBCT) messages with the switch to cause the incom-
ing and outgoing calls to be directly connected. When
the incoming and outgoing calls are directly connected,
the ACD system 1s disconnected from both calls. The
ACD system 1s notified when the call between the agent
and the customer is cleared. The ACD system of the
present invention provides all queue management and

management i1nformation functions.

) RIPTION C JE _DRAWTN

FIGS. 1 1llustrate the basic operation of the ISDN
PRI Two B-Channel Transfer feature.

FIG. 2 shows a block diagram of the preferred em-

bodiment of the automatic call distribution system of

the present 1invention.

> RTIPTION C HE PE RRED EMBODIMEN
The operation of the present invention is based on

the Two B-Channel Transfer feature, as described in

Bellcore standards publication GR-2865-CORE, “Generic

Requirements for ISDN PRI Two B-Channel Transfer,”

Issue 2, May 1997, which 1s hereby incorporated by
reference. Those skilled in the art will be familiar
with this publication and the extensive list of related
standards documents included in this publication.

ISDN PRI Two B-Channel Transfer (TBCT) enables a
user (controller) on a Primary Rate Interface (PRI) to
request the Stored Program Controlled Switch (SPCS) to
which the controller is connected to connect together

two 1ndependent calls on the controller's PRI
-3 -
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interface. When the switch accepts the TBCT request,
the controller is released from the call and the two
independent calls are connected together directly
across the switch. TBCT is allowed when: the switch is
TBCT capable and enabled; the controller subscribes to
TBCT; the two calls are of compatible bearer capabili-
ties; at least one of the two calls is answered; the
other call, if incoming to the controller, must be an-
swered, or 1f outgoing from the controller, may be
either answered or alerting. When the transferred call
is cleared, a notification is sent from the switch to
the controller over the PRI that was used to send the
TBCT request.

FIGS. 1 1llustrate the basic operation of the ISDN
PRI Two B-Channel Transfer feature. FIG. 1A shows
telephone instruments USER A and USER B connected to
central office switch SPCS. The CONTROLLER is con-
nected to switch SPCS over ISDN Primary Rate Interface
PRI. As 1llustrated, a first call CALL #1 has been
established between telephone USER A and the CONTROLLER
through switch SPCS, and a second call CALL #2 has been
established between telephone USER B and the CONTROLLER
through switch SPCS. Each call uses a B-channel of in-
terface PRI. The CONTROLLER has issued a FACILITY mes-
sage FAC(tbct req) to switch SPCS over the D-channel of
interface PRI requesting that telephones USER A and
USER B be connected directly through switch SPCS.
Assuming that call CALL #1 was answered and resulted in
the establishment of an outgoing call CALL #2 from the
CONTROLLER, request FAC(tbct req) can be sent from the
CONTROLLER no earlier than when alerting has started on
call CALL #2. However, request FAC(tbct req) can be
sent anytime after alerting on call CALL #2 while CALL
#2 is still active.

FIG. 1B 1llustrates the subsequent condition where
switch SPCS has accepted request FAC(tbct req) and has
connected telephones USER A and USER B directly. An
acknowledgment message FAC(tbct ack) from switch SPCS

to the CONTROLLER indicates that the request was
_4...
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accepted. Switch SPCS then disconnects calls CALL #1
and CALL #2 from the CONTROLLER, sending a DISCONNECT
message to the CONTROLLER with each disconnect. The
CONTROLLER 1s now no longer involved in the call and

5 the B-channels that were associated with calls CALL #1
and CALL #2 have been released.

FIG. 1C 1llustrates the subsequent condition where

the direct call between telephone instruments USER A

and USER B has completed. A NOTIFY message from switch

10 SPCS to the CONTROLLER indicates that the direct call
has been cleared.

In the automatic call distribution system of the
present invention, standard ISDN PRI functionality in
conjunction with the TBCT feature is used to perform

15 the telephone network interface functions. These net-
work interface functions include recognizing and ac-
cepting an incoming customer call on the PRI interface
of a network ACD platform, placing an outgoing call
from the ACD platform to an appropriate agent, and

20 1ssuing a TBCT request to directly connect the customer
with the agent once the agent has answered the outgoing
call. ACD functions, such as agent selection, agent
status, queue management, management information col-
lection and reporting and caller-on-hold treatment, are

25 1mplemented in the ACD platform using known methods.

FIG. 2 shows a block diagram of a preferred em-
bodiment of the automatic call distribution system of
the present invention. ACD system 10 is connected over
ISDN PRI span 11 to stored program control switch SPCS

30 12. Customer telephone instrument 13 is connected to
SPCS 12 over connection 14. One or more agent tele-
phone instruments 15 are also connected to SPCS 12 over
connections 16. An administrative workstation 17 is
connected over the Internet 18 to ACD system 10.

35 In the preferred embodiment, ACD system 10 is a
general purpose computer, for example a PC, adapted to
the application at hand through the implementation and
cooperation of interface cards and program logic.

Functional blocks representing related functions that
_5_
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the computer performs and which may involve program
logic and one or more of the computer's resources in-
cluding installed special purpose interface cards are
represented in FIG. 2 by named boxes having dotted
outlines within ACD system 10.

ACD system 10 performs two main functions: inter-
facing to the telephone network, and performing ACD
functions. The telephone network interface functions
are performed by PRI interface 100, which is connected
to PRI span 11. PRI 1nterface 100 includes an inter-
face card installed in a PC slot and connected to PRI
span 11 as well as program logic enabling control of
the interface by ACD functionality. Several makes and
models of PRI interface cards are commercially avail-
able. In the preferred embodiment, the PRI interface
card will support Q.931 Call Associated Signaling (CAS)
protocol, and Q.931 Non-Call Associated Signaling
(NCAS) protocol Network to User NOTIFY messages to
indicate the transferred call was cleared.

The ACD functions are performed by routing and
queue management block 101, interactive voice response
block 102 and management information block 103. Rout-
ing and queue management block 101 performs the ACD
functions related to call handling including initial
call treatment, on-hold call treatment, tracking agent
call status, selecting an agent to which a customer
call will be connected and overseeing the successful
connection of the caller to an agent. Interactive
volce response block 102 performs the ACD functions
related to messages and music that may be played for
the caller during various stages of the call, and col-
lecting digits or voice information from the caller.
Management information block 103 performs the ACD
functions related to reporting incoming call informa-
tion and agent performance. The ACD functionality
communicates and works in cooperation with the PRI
network interface through both software and hardware

interfaces within the ACD system.

-6 -



10

15

20

25

30

35

CA 02282169 1999-09-14

In the preferred embodiment, an administrative
interface operated to perform administrative mainte-
nance functions on ACD system 10 includes an adminis-
trative workstation 17 connected to Internet interface
104 over Internet 18. These administrative maintenance
functions could include, for example, software updates
and table maintenance.

In operation, an agent notifies ACD system 10 that
they are available to accept customer calls, for exam-
ple at the beginning of their shift or after a break,
by calling a special purpose number on the ACD and re-
sponding appropriately to a logon/logoff script.
Similarly, an agent would logoff at the end of their
shift or at the beginning of a break.

A call 1s placed from customer telephone 13 to a
directory number (DN) associated with a service desired
by the customer. Switch SPCS 12 performs translation
and directs the call to ACD system 10 over PRI span 11.
PRI interface 100 answers the call and also receives
additional call related information such as Dialed Num-
ber Identification Service (DNIS) and Automatic Number
Identification (ANI) information contained in the ISDN
PRI call setup message from switch SPCS 12. This addi-
tional call related information can be made available
to the ACD function blocks by, for example, storing
this information in shared memory locations. This in-
formation can be used, for example, in the selection of
an agent. This information is also placed in the PRI
call setup message sent on outbound calls from ACD
system 10 to switch SPCS 12.

After the ACD functionality has determined an
agent to which to connect the customer call, PRI inter-
face 100 is directed to place an outgoing call to the
agent. When the agent answers the outgoing call, PRI
interface 100 is directed by the ACD functionality to
1ssue a TBCT request to switch SPCS 12 to cause the
customer call and the outgoing call to the agent to be

directly connected. If the agent doesn't answer the

-7 -

- bLIA R (L e 7 M 1T ol it Pttt S e e



10

15

20

25

30

35

CA 02282169 1999-09-14

call in a specified time interval or the agent tele-
phone 1s busy, another agent is selected.

In the preferred embodiment, when the customer/
agent call has been cleared, a notify message is sent
to PRI 1interface 100 and the contents of the notify
message 1s made available to the ACD functionality.
This information is used to update agent status.

The ACD functions of the present invention are
well known and can be designed and implemented to meet
most any set of user requirements. One requirement,
however, is that the ACD functionality of the present
invention be able to exchange control information and
data as required with PRI interface 100. Those skilled
in the art of the present invention will understand the
design and implementation of ACD functionality in light
of user requirements, as well as the implementation and
use of the PRI interface of the present invention. 1In
particular, one skilled in the art will be able to im-
plement the ACD system of the present invention without
undue experimentation wherein a network PRI interface
cooperates with ACD functionality.

Other Embodiments

Although a preferred embodiment of the present in-
vention of an automatic call distribution system using
the PRI ISDN TBCT feature has been particularly shown
and described, it is not intended to be exhaustive nor
limit the invention to the embodiment disclosed. It
willl be apparent to those skilled in the art that modi-
fications can be made to the present invention without
departing from the scope and spirit thereof.

For example, although the preferred embodiment de-
scribes an ACD system implemented on a general purpose
computer, any suitable platform that will accomplish
the desired functionality can be used. Suitable plat-
forms include, for example, special purpose computers
designed expressly for the application at hand, or in-
tegrated systems involving hard-wired logic circuits or

firmware. The ACD system may also be distributed over

-8-
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multiple cooperating platforms. For example, one plat-
form may handle the PRI interface, a second platform
may perform the ACD functions, and a third platform may
perform database functions associated with the ACD
functions.

Although a single PRI span 11 is shown connecting
ACD system 10 to switch 12, multiple PRI spans may be
used. The PRI ISDN TBCT feature is defined generally
to handle multiple PRI spans, and in particular, to be
able to directly connect calls on different PRI spans.
Methods of implementing a multi-span interface are well
known in the art.

Although the preferred embodiment shows the TBCT
request beling issued when the agent answers the out-
going call, the request can also be issued when alert-
ing begins on the outgoing call. If the agent is not
avallable to answer the call, the customer call can be
directed to a traditional voice messaging system.

Although agent stations 15 are described as stan-

dard telephone instruments, they can be also imple-
mented as “soft” phones, i.e., PC's with telephony in-

terfaces. Also, agent stations 15 can be arranged to
display caller and called number information as well as
additional information relating to the customer call.
ACD functionality would pass the customer call ANTI,
DNIS and the additional information on outbound calls
from the ACD system in the ISDN PRI call setup message.
The ANI, DNIS and the additional information can be
displayed on appropriately equipped CPE devices.

By the nature of the invention, certain call re-
lated events that an agent may perform may not be known
to the ACD system. This is related to the fact that
after a successful TBCT transfer of a customer call to
the agent, the ACD system is no longer part of the call
path. For example, if a customer call is transferred
to a first agent by the ACD system, and then the first
agent transfers the customer call to a second agent
using a Centrex call transfer feature, the ACD system

1s not notified that the Centrex transfer has occurred
-9~
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and does not know that the first agent is available to
take calls and that the second agent is occupied with a
call. This situation can be handled by establishing
speclal purpose numbers on the ACD system to perform
operations such as call transfers to another agent. 1In
this manner, the ACD system performs the call function
and 1s aware of the instant status of the agent
stations.

Although FIG. 2 shows connection 14 between cus-
tomer telephone 13 and switch 12, connections 16 be-
tween agent stations 15 and switch 12 and PRI span 11
between ACD system 10 and switch 12 as direct connec-
tions, each of these connections can, and typically
will, comprise several network elements, 1ncluding
swiltches, various transmission media and related
equipment.

Although the preferred embodiment shows the ACD
administrative functions being handled remotely over an
Internet interface from an Administrative workstation,
these functions can be handled using any of numerous
known techniques. For example, a dial-up modem connec-
tion can be established between a remote user and the
ACD system over which administrative functions are per-
formed. Also, if ACD system 10 comprises a general or
special purpose computer, administrative functions
could be performed locally using the computer's
keyboard.

It 1s intended that the scope of the invention be
defined by the claims appended hereto and their

equivalents.
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WHAT IS CLAIMED IS:

1. An automatic call distribution system for use
in a telephone network having a switch, comprising:

an Integrated Services Digital Network Primary
Rate Interface connected to said switch over one or
more Primary Rate Interface spans; and

automatic call distribution functionality communi-
cating with said Interface;

salid Interface operated to receive one or more
customer calls over said spans;

said automatic call distribution functionality
operated to select an agent to handle each of said
customer calls;

said Interface further operated to place a call to
each of said agents; and

sald Interface further operated to exchange Two B-
Channel Transfer messages with said switch to cause
each of said customer calls and said associliated agent

calls to be directly connected.

2. An automatic call distribution system accord-
ing to c¢claim 1, wherein said Interface 1s further oper-
ated to exchange said Two B-Channel Transfer messages

when sailid agent calls are answered.

3. An automatic call distribution system accord-
ing to claim 1, wherein said Interface is further oper-
ated to exchange said Two B-Channel Transfer messages

when said agent calls begin alerting.

4, An automatic call distribution system accord-
ing to claim 1, wherein said Interface is further oper-
ated to receive notify messages when said directly con-
nected customer calls and said associated agent calls
are cleared, and to pass these notify messages to said

automatic call distribution functionality.

-11-
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5. An automatic call distribution system accord-
1ng to claim 1, wherein said Interface i1s further oper-
ated to receive call related information related to
salid customer calls and to pass this information to

sald automatic call distribution functionality.

6. An automatic call distribution system accord-
ing to claim 5, wherein said automatic call distribu-
tion functionality 1s further operated to provide said
customer call related information to said interface for

transmission with said agent calls.

7. An automatic call distribution system accord-
ing to claim 1, further comprising an Internet inter-
face operated to connect to an administrative

workstation.

8. On a computer, an automatic call distribution
system for use in a telephone network having a switch,
comprising:

an Integrated Services Digital Network Primary
Rate Interface connected to said switch over one or
more Primary Rate Interface spans; and

automatic call distribution functionality communi-
cating with said Interface;

salid Interface operated to receive one or more
customer calls over said spans;

sald automatic call distribution functionality
operated to select an agent to handle each of said
customer calls;

sald Interface further operated to place a call to

each of said agents;

sald Interface further operated to exchange Two B-
Channel Transfer messages with said switch to cause
each of said customer calls and sald associated agent

calls to be directly connected.

-12 -
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9. An automatic call distribution system accord-
ing to claim 8, wherein said Interface is further oper-
ated to exchange said Two B-Channel Transfer messages

when said agent calls are answered.

10. An automatic call distribution system accord-
1ng to claim 8, wherein said Interface is further oper-
ated to exchange said Two B-Channel Transfer messages

when said agent calls begin alerting.

11. An automatic call distribution system accord-
ing to claim 8, wherein said Interface is further oper-
ated to receive notify messages when said directly con-
nected customer calls and said associated agent calls
are cleared, and to pass these notify messages to said

automatic call distribution functionality.

12. An automatic call distribution system accord-
1ng to claim 8, wherein said Interface is further oper-
ated to receive call related information related to
sald customer calls and to pass this information to

sald automatic call distribution functionality.

13. An automatic call distribution system accord-
ing to claim 12, wherein said automatic call distribu-
tion functionality is further operated to provide said
customer call related information to said interface for

transmission with said agent calls.

14. An automatic call distribution system accord-
ing to claim 8, further comprising an Internet inter-
face operated to connect to an administrative

workstation.

15. A method for operating an automatic call dis-
tribution system connected to a switch in a telephone
network by an Integrated Services Digital Network Pri-
mary Rate Interface, comprising:

receiving customer calls;

-13-
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selecting an agent to handle each of said customer
calls;

placing a call to each of said agents;

exchanging Two B-Channel Transfer messages with
said switch to cause said customer calls and said asso-

ciated agent calls to be directly connect.

16. A method according to claim 15, wherein said
exchanging further comprises exchanging said Two B-
Channel Transfer messages when said agent calls are

answered.

17. A method according to claim 15, wherein said
exchanging further comprises exchanging said Two B-
Channel Transfer messages when said agent calls begiln

alerting.

18. A method according to claim 15, further com-
prising receiving notify messages when sailid directly
connected customer calls and sailid assoclated agent

calls are cleared.

19. A method according to claim 15, wherein said
receiving further comprises receiving customer call re-

lated information.

20. A method according to claim 19, wherein said
placing further comprises transmitting said customer

call related information with said agent calls.

21. Each and every novel feature or novel combi-

nation of features herein disclosed.
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