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METHODP AND APPARATUS FOR
INITIATING A COMMUNICATION IN A
COMMUNICATION SYSTEM

FIELD OF THE INVENTION

The present invention relates generally to communication
systems and, in particular, to initiating a communication
using caller-related information obtained from voice mail.

BACKGROUND OF THE INVENTION

Radiotelephone communication systems are prevalent
and widely used today. Such syslems use fixed network
equipment (ENE) connected to the public switched tele-
phone network (PSTN) to provide telephony services to
communication units located within the systems. Some
radiotelephone systems also include a short message service
center {(SMSC) as part of the system’s FNE, thereby inte-
grating short message service (SMS) with telephony ser-
vices. In radiotelephone communication systems that have
SMS integrated with telephony services, @ communication
unit user may receive an SMS page and then call the
telephone number indicated in a displayed SMS message
using the same communication unit. One known technique
to allow a user to call the telephone number displayed in the
SMS message is for the communication unit user to select an
SMS message and lo inifiale a call to a telephone number
contained in that message by pressing a single key on the
commurtication unit. Responsive to the depressed key, the
communication unit searches the SMS message for a digit
string indicative of the telephone number and automatically
initiates a call to the found telephone number. Thus, the user
is freed from the inconvenience of having to dial the number
manually.

Besides providing SMS, radiotelephone communication
systems also provide voice mail services. Users of radio-
telephone systems that provide voice mail service often
receive voice mail in which a telephone number is given
orally for returning the call. In some voice mail systems,
such as the voice mail system described in U.S. Pat. No.
5,504,805, the vser of the communication unit can request
that the voice mail system dial the telephone mumber given
in the voice mail. Such voice mail systems employ kaown
specch recognition technology to comvert spoken numbers
into digits from which to dial. Accordingly, the user is freed
from having to writc down or memorize the telephone
pumber while listening to his or her voice mail, both of
which are inconvenient options for a user on-the-mave.

However, if the user does not want 1o return the cal
immediately, the voice mail containing the phone number
must remain in the user’s mailbox and the user must again
access the voice mail system in order to have the telephone
number automatically dialed. Consequently, the voice mail
musl remain stored in the user’s voice mailbox until the
telephone number is no lopger needed for dizling purposes.
Keeping veice mail in & mailbox consumes voice mail
system resources. In addition, each time the stored number
is needed for dialing, the user must access the voice mailbox
and sort through the mailbox to find the appropriate voice
mail. To access his or her voice mailbox, the user typically
must call the voice mail system, enter a mailbox number,
and enter a password. Thus, accessing the voice mail system
repeatedly is time-consuming and may result in air-time
charges for the user. Further, the time taken to sort through
and find the appropriate voice mail diminishes the conve-
nience achieved by automatic dialing.

Therefore, a need exists for an apparatus and method for
initiating a communication in a communication system that
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provides for automatic dialing of stored voice mail tele-
phone numbers, but that does not require a user to access the
voice mail system repeatedly to call the same number.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates a block diagram depiction of a commu-
nication system in accordance with a preferred embodiment
of the present invention.

FIG. 2 illustrates a logic flow diagram of steps executed
by a communication system infrastructure to provide a
communication unit with caller-related information in accor-
dance with a preferred embodiment of the present invention.

FIG. 3 illustrates a logic flow diagram of steps executed
by a communication unit to initiate a communication in
accordance with a preferred embodiment of the present
invention.

DESCRIFTION OF A PREFERRED
EMBODIMENT

Generally, the present invention provides ano apparatus
and method for initiating a communication in a communi-
cation system that includes a communication system Infra-
structure and a communication unit. The communication
system infrastructure receives voice mail intended for a user
of the communication unit. The voice mail includes caller-
related information (e.g., a telephone number) that enables
the communication unit to initiate a communication. The
comimunication system infrastructure extracts the caller-
related information from the voice mail message (e.g.,
responsive to a request for such information from the
communication unit) and transmits the caller-related infor-
mation fo the communication unit (e.g., in the form of an
alpha-numeric string). The communication unit stores the
calfer-related information. Upon receiving a request from a
user of the communication unit to initiate 2 communication
using the stored caller-related information, the communica-
tion unit initiates the communication using the stored caller-
related information, By initiating a communication using
stored caller-related information in this manner, a commu-
nication unit user can retwrn a voice mail call, possibly
multiple times, without having to write the telephone num-
ber down, reaccess the voice mail, or dial the number
manually. Thus, the present invention allows the user of a
communication unit to conveniently initiate a communica-
tion using information obtained from a voice mail message.

The present invention can be more fully understood with
reference to FIGS. 1-3. FIG. 1 illustrates a block diagram
depiction of a communication system 100 in accordance
with a preferred embodiment of the present invention. The
communication system 100 preferably includes a commu-
nication unit 102, fixed network equipment 108, a converter
device 112, a voice mail device 114, and a public switched
telephone network 116. In a preferred embodiment, the
communication system 100 comprises an “IDEN” commu-
nication system that is commercially available from
Motorola, Inc. of Schaumburg, Il. Accordingly, the com-
rmunication unit 102 preferably comprises an “IDEN” radio-
telephone and the FNE 108 preferably comprises “iDEN”
infrastructure components. In addition, the communication
unit 102 preferably includes a keypad 120 and a display 118,
and the FNE 108 preferably includes an SMS controller 110,
such as the Telepath Short Message Service Center that is
commercially avaifable from Aldiscon, Inc. of Dallas, Tex.
The voice mail device 114 preferably comprises a Glenayre
Voice Mail System commercially available from Glenayre
Electronics, Inc, of Charlotte, N.C. The converter device 112
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comprises well-known speech recognition and speech-to-
text software such as the “IBM ViaVoice” speech recogni-
tion engine that is commercially available from International
Business Machines, Inc. The FNE 108, the converter device
112, and the voice mail device 114 may be collectively
referred to as the communication system infrastructure.

Operation of the communication system 100 occurs sub-
stantially as follows in accordance with a preferred embodi-
ment of the present invention. A PSTN user or a user of
another communication unit (not shown) attempts to com-
muoicate with the user of the communication unit 102 using
known wireless telephony procedures. When the commmuni-
cation unit 102 is inaccessible (e.g., because the communi-
cation unit 102 is powered off or is currently engaged in
another cally and the communication unit 102 has voice mail
service, the caller leaves a voice mail message at the voice
mail device 114 for the user of the communication unit 102.
The voice mail device 114 then stores the voice mail
message intended for the communication woit 102, The
voice mail message includes caller-related information that
enables the communication unit 102 to initiate a future
communication. Caller-related information includes a tele-
phone number, a communication unit identifier, a talkgroup
identifier, an alias, or any other information a user of the
communication unit 102 could use to initiate a communi-
cation in response to the voice mail message.

In the preferred embodiment, when the user of the com-
munication unit 102 is ready to retrieve caller-related infor-
mation from his or her voice mail, the communication unit
102 transeits 2 request for the caller-related information
contained in the voice mail to the FNE 108 via a radio
communjcation resource 104. The FNE 108, which provides
communication services to the communication unit 102,
- forwards the request to the converier device 112. Upon
receiving the request, the converter device 112 extracts the
caller-related information from the voice mail stored in the
voice mail device 114 and converts the caller-related infor-
mation from a voice format to an alpha-numeric string
format in accordance with known speech-to-text conversion
techniques. The convester device 112 then conveys the
caller-related information in the alpha-numeric string format
to the communication unit 102 via the FNE 108.

In the preferred embodiment, the ENE 108 includes a
messaging device, such as the SMS controiler 110, that
delivers alpha-numeric messages to the communication unit
102. Thus, in the preferred embodiment, the converfer
device 112 conveys the caller-related information to the
SMS controller 110, and the SMS controller 110 transmils
the caller-related information to the communication unit 102
via a radio communication resource 106 supported by the
FNE 108 in accordance with known techniques.

Upon receiving the caller-related information, the com-
munication unit 102 stores the callerrelated information.
Because the caller relaled information is resident in the
communication unit 102, the user of the communication unit
102 can initiate a communication using the stored caller-
related information at his or her convenience. Preferably, the
user of the communication unit 102 initiates such a com-
munication by selecting the calier-related information for
viewing on the display 118 of the communication unit 102
and then pressing a key, button, or combination of keys and
buttons on the keypad 120 of the communication umnit 102.
For example, the user might press the communication unit’s
“SENIY” button while reading an SMS message containing
the particular caller-related information desired for initiating
the return call.

In an alternate embodiment, the converter device 112 may
extract and convert the caller-related information in real-
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time as a voice mail message is received by the voice mail
device 114. In this case, the converter device 112 conveys
the caller-related information in aipha-numeric string format
to the communication unit 102 without receiving any request
for such information. The communication unit’s receipt of
the unrequested caller-related information would serve to
notify the user of the communication unit 102 of voice mail
received by the voice mail device 114 and immediately
enable the user to initiate a communication using the caller-
related information. Alternatively, the converter device 112
may exiract and convert the cailer-related information in
real-time as a voice mail message is received, but then wait
until a request is received for the caller-related information
before conveying the caller-related information to the com-
munication unit 102.

By initiating a communication using stored caller-related
information as described above, a user of a communication
unit can return a voice mail call, possibly multiple times,
without having to write the telephone number down, memo-
rize the telephone pumber, or dial the ielephone number
mamually. In the prior art, the user of the communication
unit, to achieve the benefits listed above, needs to reaccess
the appropriate voice mail message each time he ar she
wanis to initiate a communication using the siored caller-
related information. Reaccessing voice mail requires making
an extra call to the voice mail server. The extra call is an
inconvenicnce to the user of a communication unit because
it requires more of the user’s time. The user must make a call
in order to initiate another call. The extra call is also
incenvenient because of the key presses the user typically
needs to perform. Such additional key pressing is especially
inconvenient and distracting when the user is involved in
another task, such as driving a car. The present invention
enables the user of a communication unit to initiate a
communication vsing caller-related information contained
in a voice maijl message without reaccessing a voice mail
server. Thus, the present invention provides the benefits of
automatic caliback techniques without the inconvenience of
such prior art techniques.

FIG. 2 illustrates a logic flow diagram 200 of steps
executed by a communication system infrastructure to pro-
vide a communication unit with caller-related information in
accordance with a preferred embodiment of the present
invention. The logic flow begins (201) when the communi-
cation system infrastructure receives (203) and stores voice
mail intended for a communication unit. At some later time,
the communication system infrastructure receives (205) a
request from the communication unit to transmit the voice
mail fo the communication unit. In response fo the request,
the infrastructure transmits (207) the voice mail to the
communication unit. Then, either during transmission of the
voice mail or subsequent to transmission of the voice mail,
the communication sysiem infrasiructure receives (209) a
request from the communicalion unit (o fransmii caller-
related information contained in the voice mail. Respoasive
to the request, the communication system infrastructure,
using speech recognition technmiques, extracts (211) the
caller-related information from the voice mail and converts
(213) the caller-related information from a voice format into
an alpha-numeric string format. The communication system
infrastructure then transmits (215) the caller-related infor-
mation in the alpha-numeric string format to the communi-
cation unit, and the logic flow ends (217).

In an alternate embodiment as discussed above with
regard to FIG. 1, the communication system infrastructure
might, upon receiving voice mail, extract the caller-related
information, convert the caller-related information into an
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alpha-numeric siring format, and sent the caller-refated
information to the communication unit automatically. That
is, the caller-related information could be sent without a
specific request for the caller-related information from the
communication unit. Alternatively, the communication unit
might send a single request to the infrastructure enabling or
disabling the automatic sending of the caller-related infor-
mation.

FIG. 3 illustrates a logic flow diagram 300 of steps
executed by a communication unit to initiate 2 communica-
tion in accordance with a preferred embodiment of the
present invention. The logic flow begins (301) when the
communication unit receives (362) a request from a user of
the communication unit to listen to his or her voice mail. It
-is assumed for the purposes of this discussion that the
communication unit has already obtained access, in accor-
dance with known techniques, to the communication system
infrastructure and the appropriate voice mail maitbox therein
before the communication unit receives the request.

In response to the user request, the communication unit
requests (304) the particular voice mail from the communi-
cation system infrastructure. Responsive to the request, the
communication unit receives (305) the voice mail and
audibly provides {306) or plays the voice mail to the user.

‘While playing the voice mail, the communication unit
receives (306) a request from the user for caller-related
information contained in the voice mail. Responsive to the
user request, the communication unit requests (308) the
caller-related information from the communication system
infrastructure. The communication unit then receives (310)
and stores (312) the caller-related information for the user.

The execution of the steps contained in blocks 302
through 312 preferably occurs while the user is involved in
a session with a voice mail server of the communication
system infrastructure. Once the communication unit receives
and stores the caller-related information, the session with the
voice mail server ends. In an alternate embodiment, the
infrastructure might send the caller-related information auto-
malically. {n such an embodiment, the receiving and storing
of caller-related information would not necessarily require
the communication unit to have any session with the voice
mail server.

Ouce the communication unil receives (310) and siores
(312) the caller-related information, the user of the commu-
nication unit can now, at his or her convenisnce, request o
initiate a communication using the stored caller-related
information. To initiate a communication in accordance with
a preferred embodiment of the present invention, the com-
munication unit receives (314) a request to initiate a com-
munication using the stored caller-related information. In
the preferred embodiment, the commurication unit receives
the request to initiate the cornmunication by detecting that
the user pressed a key, button, or combination of keys and
buttons on the communication urit subsequent to selecting
particular caller-related information to view on a display of
the communication unit. For example, the user might press
the communication unit’s “SEND” button while reading an
SMS message containing the particular calfer-related infor-
mation. The communication unit may have stored multiple
SMS messages, each with different caller-related informa-
tion. In such a case, the user need only read the appropriate
SMS message and hit the SEND button to initiate a cal.

In response to the request, the communication umitl ini-
tiates (316) the communication using the stored caller-
relaied information, and the logic flow ends (317). Because
the communication unit stores the caller-related information,
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the user may repeatedly initiate communications using the
caller-related information. Accordingly, unlimited commu-
nications may be initiated to the same caller without having
to access the voice mail server in the communication system
infrastructure.

The present invention encompasses an apparatus and
method for initiating a communication in a communication
system. By sending caller-related information contained in a
voice mail message to a communication unit and storing the
caller-related information i the communication unit, a user
of the communication unit is no longer forced to access 2
voice mail device each time a communication is to be
initiated using the caller-related information. In addition,
storing of the caller-related information in the communica-

_tion unit eliminates the need for the user of the communi-

cation unit to write down the caller-related information (c.g.,
telephone number) or dial the telephone number manually,
thereby minimizing user distractions {e.g., when the user is
driving a car) when the user simply wants to respond (o a
voice mail message.

While the present invention has been particularly shown
and described with reference fo particular embodiments
thereof, it will be understood by those skilled in the art that
various changes in form and details may be made therein
without departing from the spirit and scope of the present
invention.

I claim:

1. A communication system, comprising:

fixed network equipment that provides communication
services to 2 communication unit located withiz the
communication system,
voice mail device, coupled to the fixed network
equipment, that receives voice mail intended for the
communication unit; and

a converter device, coupled to the fixed network equip-

ment and the voice mail device, that exiracts caller-
rclated information from the voice mail, converts the
caller-related information from a voice format to an
alpha-numeric string format, and conveys the caller-
related information in the alpha-numeric string format
to the communication unit via the fixed network
equipment, wherein, after the converter device conveys
the caller-related information, the fixed network equip-
ment receives a request from the communication unit to
use the caller-related information to initiate a commu-
nication between the commuunication unit and al least
one larget device, wherein the caller-related informa-
tion identifies the at least one target device, wherein the
voice mail device further stores the voice mail fo
produce stored voice mail, and wherein the converter
device extracts the caller-related information from the
stored voice mail.

2. The communication system of claim 1, wherein the
fixed network equipment includes a messaging device that
delivers messages to the communication unit, and wherein
the converter device conveys the caller-related information
to the commurication unit via the messaging device.

3. The communication system of claim 2, wherein the
messaging device comprises a short message service con-
troller.

4. The communication system of claim 1, wherein the
caller-related information comprises a telephone number.

5. The communication system of claim 1, wherein the
caller-related information comprises a talkgroup identifier.

6. The communication system of claim 1, wherein the
caller-related information comprises a communication unit
identifier.

i1
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7. The communication system of claim 1, wherein the
caller-related information comprises an alias.

8. In a communication system that includes an infrastruc-
ture and a communication unit, a method for the infrastruc-

ture to provide the communication unit with caller-related 3

information that enables the communication unit to iniliale
a communication, the method comprising the steps of;

receiving voice mail intended for the communication unit;

storing the voice mail to produce stored voice mail;

extracting the caller-related information from the stored
voice mail;

converting the caller-related information from a voice
format into an alpha-numeric string format;

transmitting . the. caller-related. information. in.the. alpha-. 15

numeric string format to the communication unit; and
receiving a request from the communication unit 1o use
the caller-related information to initiate a communica-
tion between the communication unit and at least ore

targel device, wherein Lhe caller-related information 20

identifies the at least one target device.
9. The method of claim 8, further comprising the steps of:
receiving a request from the communication unit {o transmit
the voice mail to the communication unit; and transmitting

the voice mail to the communication unit responsive to the 25

request.

10. The method of claim 8, further comprising the step of
receiving a request from the communication unit to transmit
the caller-related informatien fo the communication unit

prior fo the step of transmitting the caller-refated informa- 30

tion.
11. A method for 2 communication unii fo initiate a
communication, the method comprising the steps of:
requesting from a communication system infrastructure
caller-related information contained in a voice mail
message, the caller-related information being in a voice
format and being information needed to iitiate the
commuication in response to the voice mail message;

receiving the caller-related information in an alpha-
numeric string format resulting from a voice-to-alpha-
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numeric-string-forntat conversion after extraction from
stored voice mail;

storing the caller-related information to produce stored
caller-related information;

Teceiving a request from a user of the communication unit
to use the stored caller-related information to initiate a
communication between the communication unit and at
least one target device, wherein the stored caller-related
information identifies the at least one target device; and

initiating the communication using the stored caller-
related information.

12. The method of claim 11, further comprising the steps

of: '
" recgiving @ Tequcst fromi the uger of ke communication

unit to listen to the voice majl message;

requesting from the communication system infrastructure
the voice mail message; and

providing the voice mail message andibly to the user of

the communication unit.

13. The method of claim 12, further comprising the steps
of: receiving a request from the user of the communication
unit for the caller-related inforrnation comcurrent with the
step of providing the voice mail message audibly to the user
of the communication unit.

14. The method of claim 1, further comprising the step
of receiving a request from the user of the communication
unit for the caller-related information prior to requesting
from the communication system infrastructure the caller-
refated information.

15. The method of claim 11, wherein the step of receiving
a request from a user of the communication unit to initiate
the communication comprises the steps of:

displaying the stored caller-related information to the user
of the communication unit; and

responsive to displaying, detecting that the user pressed at
least one key on the communication unit.
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