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(57) A system and method are disclosed for providing an automatic call-back when a calling party encounters a ring-
no-answer condition upon calling a called party. An exemplary system includes: a first originating switch node (OSN)
coupled to a first originating telephone call location corresponding to a calling party and, a terminating switch node
(TSN) coupled to a destination telephone call location corresponding to a called party; a database coupled to the TSN
for storing the called party’s calling activity; a processor coupled to the TSN for processing the calling activity to
determine a best time to call (BTTC) the called party (wherein the BTTC comprises a best exact time and/or a window
of time) and providing the TSN with the BTTC; a signaling network for routing the BTTC to tne OSN; and an adjunct
coupled to the OSN for receiving the calling party’s automatic call-back request and 1nitiating an automatic call back
to the calling party at the BTTC the called party. Upon receiving the automatic call-back request, the adjunct provides
the calling party with the BTTC. The adjunct also requests the calling party to enter a time at which the calling party
1s most likely to be available to receive an automatic call-back and, if the time entered 1n response to said request 1s
the best exact time or, within the window of time, the adjunct 1nitiates an automatic call-back to said calling party at
the time entered.
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AUTOMATIC CALL-BACK SYSTEM AND METHOD

ABSTRACT

A system and method are disclosed for providing an automatic call-back when a
calling party encounters a ring-no-answer condition upon calling a called party. An exemplary
system includes: a first originating switch node (OSN) coupled to a first originating telephone call
location corresponding to a calling party and, a terminating switch node (TSN) coupled to a
destination telephone call location corresponding to a called party; a database coupled to the TSN
for storing the called party's calling activity; a processor coupled to the TSN for processing the
calling activity to determine a best time to call (BTTC) the called party (wherein the BTTC

comprises a best exact time and/or a window of time) and providing the TSN with the BTTC: a

signaling network for routing the BTTC to the OSN; and an adjunct coupled to the OSN for
recerving the calling party's automatic call-back request and initiating an automatic call back to the
calling party at the BTTC the called party. Upon receiving the automatic call-back request, the
adjunct provides the calling party with the BTTC. The adjunct also requests the calling party to

enter a time at which the calling party is most likely to be available to receive an automatic call-

back and, if the time entered in response to said request is the best exact time or, within the window

of time, the adjunct initiates an automatic call-back to said calling party at the time entered.
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AUTOMATIC CALL-BACK SYSTEM AND METHOD

TECHNICAL FIELD

This invention relates generally to communications switching systems and,

more particularly, to a system and method for providing an automatic call-back.

BACKGROUND

Several telephone companies and some customer service equipment currently
provide an automatic call-back service that allows a calling party to receive an automatic call-back
when the calling party dials a called party number and receives a busy signal or a ring-no-answer
signal. The various ways in which these services are provided are discussed below:

An automatic call-back for a busy condition is often accomplished by having the
network redial the called party number at regular intervals for a predetermined period of time
(otherwise known as "repeat dialing") until the network finds that the called party number is on-

hook. Once an on-hook condition is sensed, the network dials the calling party number and

~ announces that it is about to place a call to the called party number in satisfaction of the calling

party's outstanding call back request. For example, the network may repeat dial the called party
number every ten minutes for a period of up to one hour. However, often the attempts at sensing an
on-hook condition are hit or miss; the called party number may be on-hook during the interval
between call attempts and, busy at the time of each call attempt. Although increasing the incidence
of the call attempts and the period over which such attempts are made may increase the likelihood
of a successful call completion, a well known disadvantage to doing such is the impact that
repeated unsuccessful call attempts have on the network -- namely, increased congestion and
reduced traffic-handling capacity.

An example of an automatic call-back service for ring-no-answer that also uses
repeat dialing is "International Call Complete.”" The use of repeat dialing in the ring-no-answer
context suffers from serious disadvantages in addition to those mentioned above. For example,

unlike in the case of repeat dialing for busy, the network would not be attempting to merely sense
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an on-hook condition, but rather, would be dialing the called party number in the hope that the called
party will answer the call; thus the network is not given the opportunity, as in the case of repeat
dialing for busy, to dial the calling party number to confirm that the calling party is available and,
still wishes to complete the call. Upon answering the call, the called party is asked whether he would
be receptive to a call placed to the party who originally called him. Unfortunately, there is no
guarantee that the calling party will still be available to take the call. Therefore, the repeat dialing
process may have to continue (e.g., every ten minutes for up to one hour), even at the risk of
offtending the called party, who may have to repeatedly answer the telephone only to find that the
calling party is still unavailable to complete the call. In addition, the widespread use of answering
machines makes repeat dialing for a ring-no-answer condition, impractical.

A second call-back service for busy is currently being offered as one of the SESS
Local Area Signaling Services (LASS) features. This service can provide an automatic call-back
when a calling party encounters a busy signal and can be provided across a network of switches that
use SS7 signaling between them for out-of-band call control. Once a calling party invokes this
teature, the terminating switch "camps" on the called party's line until the called party goes on- hook.
When an on-hook condition is sensed, the terminating switch signals the originating switch to place
a call to the calling party. If the calling party answers the phone, a call is placed to the called party
and the two calls are merged. However, neither the SESS LASS automatic call-back feature nor any
other SESS LASS feature provides an automatic call-back when a calling party encounters a ring-
no-answer condition.

SUMMARY OF INVENTION

The above-identified problems are solved and a technical advance is achieved in
the art by providing an automatic call-back system and method for a ring-no-answer condition
without having to resort to network executed repeat dialing of the called party number.

In accordance with one aspect of the present invention there is provided a system
for providing an automatic call-back to a caller at a calling party number that encounters a ring-no-
answer condition upon calling a called party number, comprising: a switching network having
switches for routing telephone calls; said switching network comprising a first originating switch
node coupled to a first originating telephone call location corresponding to said calling party number
and, a terminating switch node coupled to a destination telephone call location corresponding to said
called party number; a database coupled to said terminating switch node for storing information
regarding times of calling activity of said called party number; a processor coupled to said
terminating switch node and to said database for analyzing said information to determine a best time

to call said called party number and providing said terminating switch node with data indicating said
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best time to call said called party number; a signaling network coupling switches in said switching
network to one another for transmitting said data indicating said best time to call said called party
number to said originating switch node; and an adjunct coupled to said originating switch node for
rece1ving an automatic call-back request from said caller at said calling party number and initiating
said automatic call-back to said calling party number at said best time to call said called party
number.

In accordance with another aspect of the present invention there is provided a
method for providing an automatic call-back to a caller at a calling party number that encounters a
ring-no-answer condition upon calling a called party number, comprising the steps of’ storing times
ot calling activity of said called party number over a period of time prior to said calling party number
encountering said ring-no-answer condition; determining a best time to call said called party number
based upon said stored times of calling activity; and initiating said automatic call-back to said calling
party number at said best time to call said called party number.

Other and further aspects of the present invention will become apparent during the

course of the following description and by reference to the attached drawing.

BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 1s a block diagram illustrating one embodiment of the present invention.

DETAILED DESCRIPTION

Referring now to the drawing, FIG. 1 illustrates one embodiment of the present
invention. As shown in FIG. 1, a calling party 2 and a called party 4 are coupled to an intermediary
switching network via respective local exchange carrier (LEC) end offices (6, 8). The switching
network comprises an originating switch node (OSN) 10 and a terminating switch node (TSN) 12.
End-to-end SS7 connectivity 20 for transmitting out-of-band calling activity between the LECs (6,
8) and the switching network is assumed. Out-of-band calling activity includes call origination
information such as the Calling Party Number ("Calling PN") and/or Automatic Number
[dentification (ANI). It also includes call destination information such as the Called Party Number
("Called_PN"). As is also shown in FIG. 1, the OSN 10 is coupled to an adjunct 14 (an Interactive
Voice Response Unit) and, the TSN 12 is coupled to both a database 16 and a processor 18.

An exemplary call flow used in conjunction with the embodiment of FIG. 1 will
now be described, wherein a calling party 2 places a telephone call, gets a "ring-no-answer" signal,

and invokes the automatic call-back feature of the present invention. The calling party 2 goes off-
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hook and gets dial-tone. The calling party 2 then dials the telephone number of the party with

whom he wishes to communicate. The originating LEC 6 creates an Initial Address Message
(IAM), which contains the Calling PN, the Called PN, and the ANI. The IAM 1s forwarded to the
terminating LEC 8 via the switching network. The terminating LEC 8 nings the telephone
associated with the Called PN and, sends an Address Complete Message (ACM) via the switching
network to the originating LEC 6. In the event that a ring-no-answer condition is encountered, the
TSN 12, after a predetermined number of unanswered rings, transmits a "Best Time to Call" the
called party 4 to the OSN 10.

The called party's 4 Best Time to Call is stored in the TSN 12, which is also the
called party's 4 billing switch. Each time the called party 4 places an outgoing call, the TSN 12
transmits information regarding the call to the database 16. This information includes the called
party's 4 number, the number dialed by the called party 4, and the start and end times associated
with the call. In other words, the database 16 stores information regarding the called party's 4
calling activity. Moreover, the called party's 4 calling activity need not be limited to information
regarding the called party's 4 outgoing calls; it can include information regarding the called party's
4 incoming calls as well. .

On a periodic basis, for example, once a month, the processor 18 queries the
database 16 for the called party's 4 calling activity and performs a pattern analysis well known to
those of ordinary skill in the art to derive the Best Time to Call the called party 4. The Best Time

to Call is then updated in the TSN 12. Data available from the called party's LEC 8 can be used
together with the data available from the TSN 12 to derive the Best Time to Call. The Best Time to

Call can include, for example, a best exact time (such as 7:00 PM) corresponding to the called
party's 4 highest probability of availability for any instant in time. It can also include a "window"
of time (for example, 6:00 PM to 8:00 PM) corresponding to a predetermined least acceptable
probability of availability.

Also, the called party 4 can be provided with the option of overriding his Best
Time to Call. For example, the called party 4 may wish to modify his Best Time to Call to reflect

recent changes in his schedule; changes too recent to have been detected by the processor 18. In the
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interest of maintaining privacy, the called party 4 can also be provided with the option of altogether
preventing the delivery of his Best Time to Call to calling parties.

Once the calling party 2 has placed a call to the called party 4 number and
received a ring-no-answer signal, the calling party 2 can enter a feature code from the touch-tone
keypad of his telephone (for example, *68) to request an automatic call-back. The originating LEC
6 sends the *68 message to the OSN 10. At that point, the OSN 10 establishes a call connection to
an adjunct 14. This can be accomplished by formulating a Q.931 SETUP message and transmitting
it to the adjunct 14 through the D-channel of a primary rate interface (PRI) 22. This message
includes both the IAM and the Best Time to Call, which the adjunct 14 stores for future reference
as described below. Although the Best Time to Call was previously described as having been
transmitted to the OSN 10 after a predetermined number of unanswered rings, the Best Time to Call
can alternatively be transmitted to the OSN 10 after the calling party 2 has entered the automatic
call-back feature code (*68).

The adjunct 14 then requests the OSN 10 to establish a voice path between the
calling party 2 and the adjunct 14 through the B-channel of the PRI 52. When the calling party 2
answers the telephone, the OSN 10 receives an Answer Message (ANM) and, 1n response to the
ANM, the adjunct 14 plays a pre-recorded announcement informing the calling party 2 of the Best
Time to Call the called party 4. The Best Time to Call conveyed to the calling party 2 can include a
best exact time and/or a window of time. For purposes of illustration, we first discuss the case
where only a best exact time is disclosed to the calling party 2.

The adjunct 14 plays a pre-recorded announcement prompting the calling party
2 to enter a time at which the calling party 2 most likely would be available to receive an automatic
call-back. At this point the calling party 2 can either hang up or respond to the prompt. The latter
involves either defaulting to the called party's 4 best exact time or entering a time of his own. If the
calling party 2 defaults to the called party's 4 best exact time or, enters a time (7:45 PM) that falls
within the called party's 4 window of time (6:00 PM to 8:00 PM)(even though this window has not
been disclosed to the calling party 2), the adjunct 14 informs the calling party 2 that an automatic
call-back will be performed at the requested time. The calling party 2 then hangs up and, the usual
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release and release clear messages are exchanged between the LECs (6, 8) via the OSN 10 and the
TSN 12.

If the calling party 2 enters a time (5:00 PM) that is outside the called party's 4
window of time, the adjunct 14 informs the calling party 2 that the automatic call-back will not be

performed due to insufficient information regarding the called party's 4 availability during the
requested call-back time. At that point, the calling party 2 can again be provided with the option of
defaulting to the called party's 4 best exact time or entering a time of his own. After a
predetermined number of unsuccessful attempts at entering a time that 1s within the called party's 4
window, the adjunct 14 will inform the calling party 2 that an automatic call-back will not be
possible and, will terminate the call. However, if the calling party 2 defaults to the called party's 4
best exact time or, enters a time that is within the called party's 4 window of time, the adjunct 14
informs the calling party 2 that an automatic call-back will be performed at the requested time. The
calling party 2 then hangs up and, the usual release and release clear messages are exchanged
between the LECs (6, 8) via the OSN 10 and the TSN 12.

As indicated above, rather than disclosing onl)} a best exact time, the adjunct 14
may instead disclose a window of time or, both a window of time and a best exact time to the
calling party 2. The primary difference between these alternatives, and the case where only a best
exact time is disclosed, is that the calling party 2 is provided with the called party's 4 window of
availability and thus, can respond more intelligently to the adjunct's 14 prompt for a time at which
the calling party 2 is most likely to be available to receive an automatic call-back. Furthermore, the
adjunct 14, while prompting the calling party 2 for this information, can further educate the calling
party 2 by announcing that only times within the called party's 4 window of time will be accepted.

At the calling party's 2 requested time, the adjunct 14 signals the OSN 10 to
establish a connection (data and voice over the D-channel and the B-channel of the PRI,

respectively) between the adjunct 14 and the calling party 2 for purposes of satistying the calling
party's 2 outstanding automatic call-back request. This is accomplished by the adjunct 14

transmitting the Calling PN portion of the previously stored IAM to the OSN 10. The OSN 10
generates an IAM, transmits the IAM to the LEC 6 and receives an ACM in return. When the
calling party 2 answers the telephone, the OSN 10 receives an ANM and, in response to the ANM,
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the adjunct 14 plays a pre-recorded announcement indicating that the network 1s placing a ring-no-
answer automatic call-back telephone call to the Called PN. If the calling party 2 wishes to
complete the call, he will be instructed to enter "1" from the touch-tone keypad of his telephone. If
the calling party 2 decides not to complete the call, he will be instructed to enter "2" from same. In
the event that the calling party 2 enters "1", the adjunct 14 transmits the Called_PN portion of the
previously stored IAM to the OSN 10. The OSN 10 generates an IAM and places a call to the
Called PN via the TSN 12 and the appropriate LEC 8. Once again, the OSN 10 receives the usual
ACM. When the called party 4 answers the telephone, the OSN 10 receives the usual ANM. At
that instant, the adjunct 14 merges the two calls (one to the Calling PN and the other to the
Called PN) at the OSN 10, and the call completes as a normal Plain Old Telephone Service
(POTS) call.

The many features and advantages of the present invention are apparent from
the detailed specification, and thus, it is intended by the appended claims to cover all such features
and advantages of the invention which fall within the true spirit and scope of the present invention.

Furthermore, since numerous modifications and variations will readily occur to
those skilled in the art, it is not desired that the present invention be limited to the exact
construction and operation illustrated and described herein, and accordingly, all suitable
modifications and equivalents which may be resorted to are intended to fall within the scope of the
claims. For example, while this disclosure has focused upon providing an automatic call-back for a
calling party who encounters a ring-no-answer condition in an inter-LATA switching network, the
foregoing disclosure is sufficient to enable one of ordinary skill in the art to readily apply the
present invention to providing an automatic call-back for ring-no-answer on an intra-LATA basis.
Thus, although the preferred embodiment illustrates the present invention as being implemented

using a plurality of switches, it would be appreciated by one of ordinary skill in the art that the

same can be implemented in a single switch environment.
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CLAIMS:

1. A system for providing an automatic call-back to a caller at a calling party number
that encounters a ring-no-answer condition upon calling a called party number, comprising:

a switching network having switches for routing telephone calls;

sald switching network comprising a first originating switch node coupled to a first
originating telephone call location corresponding to said calling party number and, a terminating
switch node coupled to a destination telephone call location corresponding to said called party
number;

a database coupled to said terminating switch node for storing information
regarding times of calling activity of said called party number;

a processor coupled to said terminating switch node and to said database for
analyzing said information to determine a best time to call said called party number and providing
sald terminating switch node with data indicating said best time to call said called party number;

a signaling network coupling switches in said switching network to one another for
transmitting said data indicating said best time to call said called party number to said originating
switch node; and

an adjunct coupled to said originating switch node for receiving an automatic call-
back request from said caller at said calling party number and initiating said automatic call-back to

said calling party number at said best time to call said called party number.

2. The system of claim 1 wherein said best time to call said called party number

comprises a best exact time and a window of time.

3. The system of claim 2 wherein said best exact time corresponds to a highest
probability of availability of said called party number for any instant in time and said window of
time corresponds to a predetermined least acceptable probability of availability of said called party

number.

4. The system of claim 2 wherein said adjunct conveys said best exact time to said

caller.
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3. T'he system of claim 4 wherein said adjunct requests said caller to enter a time at
which said calling party number is most likely available to receive an automatic call-back and, if said
time entered in response to said adjunct request is said best exact time, said adjunct initiates said

automatic call-back to said calling party number at said best exact time.

6. The system of claim 4 wherein said adjunct requests said caller to enter a time at
which said calling party number is most likely available to receive an automatic call-back and., if said
time entered in response to said adjunct request is within said window of time, said adjunct initiates

said automatic call-back to said calling party number at said time entered.

7. The system of claim 2 wherein said adjunct conveys said window of time to said
caller.
8. The system of claim 7 wherein said adjunct requests said caller to enter a time at

which said calling party number is most likely available to receive an automatic call-back and, if said
time entered in response to said adjunct request is said best exact time, said adjunct initiates said

automatic call-back to said calling party number at said best exact time.

9. The system of claim 7 wherein said adjunct requests said caller to enter a time at
which said calling party number is most likely available to receive an automatic call-back and, if said
time entered in response to said adjunct request is within said window of time, said adjunct initiates

said automatic call-back to said calling party number at said time entered.

10. The system of claim 1, whereupon completing said automatic call-back to said
calling party number, said adjunct transmits a pre-recorded announcement to said caller via said
switching network indicating that an attempt will be made to complete a telephone call to said called
party number in satistaction of said automatic call-back request from said caller at said calling party

number.

11. T'he system of claim 10, whereupon completing said telephone call to said called
party number, said adjunct merges said telephone call to said calling party number with said

telephone call to said called party number.
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12. A method for providing an automatic call-back to a caller at a calling party number
that encounters a ring-no-answer condition upon calling a called party number, comprising the steps
of:

storing times of calling activity of said called party number over a period of time
prior to said calling party number encountering said ring-no-answer condition;

determining a best time to call said called party number based upon said stored
times of calling activity; and

initiating said automatic call-back to said calling party number at said best time to

call said called party number.

13. The method of claim 12 wherein said best time to call said called party number
comprises a best exact time and a window of time and, further comprising the step of®
providing said caller with said best exact time, prior to said step of initiating said

automatic call-back.

14. The method of claim 13 further comprising the steps of:

requesting said caller to enter a time at which said calling party number is most
likely available to receive an automatic call-back;

comparing said time entered in response to said request with said best exact time:
and

initiating said automatic call-back to said calling party number at said best exact

time 1if said entered time 1s said best exact time.

15. The method of claim 13 further comprising the steps of:

requesting said caller to enter a time at which said calling party number is most
likely available to receive an automatic call-back;

comparing said time entered in response to said request with said window of time;
and

Initiating said automatic call-back to said calling party number at said time entered

if said time entered is within said window of time.
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16. The method of claim 12 wherein said best time to call said called party number
comprises a best exact time and a window of time and, further comprising the step of:
providing said caller with said window of time, prior to said step of initiating said

automatic call-back.

17. The method of claim 16 further comprising the steps of:

requesting said caller to enter a time at which said calling party number is most
likely available to receive an automatic call-back;

comparing said time entered in response to said request with said best exact time:
and

Initiating said automatic call-back to said calling party number at said best exact

time 1f said time entered is said best exact time.

18. The method of claim 16 further comprising the steps of:

requesting said caller to enter a time at which said calling party number is most
likely available to receive an automatic call-back;

comparing said time entered in response to said request with said window of time:
and

Initiating said automatic call-back to said calling party number at said time entered

i1f said time entered 1s within said window of time.

19. The method of claim 12 wherein said best time to call comprises a best exact time.
20. The method of claim 12 wherein said best time to call comprises a window of time.
21. The method of claim 12 wherein said times of calling activity of said called party

number 1include start and end times of calls originating from said called party number.

22. The method of claim 12 wherein said times of calling activity of said called party

number 1nclude start and end times of calls to said called party number.

23. The method of claim 12 wherein said times of calling activity of said called party

number include start and end times of calls involving said called party number.
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24. The method of claim 12 further comprising the steps of:
initiating a telephone call to said called party number; and
merging said telephone call to said calling party number with said telephone call

to said called party number.

23. A method tor providing an automatic call-back to a caller at a calling party number
that encounters a ring-no-answer condition upon calling a called party number, comprising the steps
of:

determining a best time to call said called party number based upon times of calling
activity of said called party number;

conveying said best time to call said called party number to said calling party
number;

requesting said caller to enter a time at which said calling party number is most
likely available to receive an automatic call-back: and

initiating said automatic call-back to said calling party number at said time entered.,
if said time entered is within a window of time corresponding to a predetermined least acceptable

probability of availability of said called party number.

26. T'he method of claim 25 wherein said best time to call comprises a window of time

corresponding to said predetermined least acceptable probability of availability of said called party

number.
27. The method of claim 25 wherein said best time to call comprises a best exact time.
28. The method of claim 27 wherein said initiating step includes the step of:

initiating said automatic call-back to said calling party number at said time entered.

1f said time entered is said best exact time.

29. T'he method of claim 25 wherein said times of calling activity of said called party

number include start and end times of calls originating from said called party number.
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