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(57) Abregée/Abstract:

A solution to the music-on-hold problem associated with audio conference calls. The music on-hold-problem occurs when a
conferee having music-on-hold puts the conference call on hold, resulting in a continuous stream of music being transmitted to
the other conferees. Such a conferee Is called an offending conferee. The solution presented herein is to prevent music-on-hold
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(57) Abréege(suite)/Abstract(continued):

sighals emanating from an offending conferee from being passed through an audio conference bridge to the other conferees.
This Is accomplished, In particular embodiments, by directing a merging/summing subsystem of the audio conference bridge to
temporarily stop combining audio emanating from the offending conferee from being combined or merged onto audio channels
through which the other conferees communicate on the audio conference. Once the music-on-hold Is terminated, the offending
conferee can rejoin conference call by sending a signal that directs the merging/summing subsystem to resume the combining
of audio sighals emanating from the offending conferee onto the audio channels of the other conferees.
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METHOD FOR SOLVING THE MUSIC-ON-HOLD
PROBLEM IN AN AUDIO CONFERENCE
Abstract of the Disclosure

A solution to the music-on-hold problem associated with audio conference calls.
The music on-hold-problem occurs when a conferee having music-on-hold puts the
conference call on hold, resulting in a continuous stream of music being transmitted to
the other conferees. Such a conferee is called an offending conferee. The solution
presented herein is to prevent music-on-hold signals emanating from an offending
conferee from being passed through an audio conference bridge to the other conferees.
This 1s accomplished, in particular embodiments, by directing a merging/summing
subsystem of the audio conference bridge to temporarily stop combining audio emanating
from the offending conferee from being combined or merged onto audio channels
through which the other conferees communicate on the audio conference. Once the
music-on-hold is terminated, the offending conferee can rejoin conference call by sending
a signal that directs the merging/summing subsystem to resume the combining of audio

signals emanating from the offending conferee onto the audio channels of the other

conferees.
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METHOD FOR SOLVING THE MUSIC-ON-HOLD

PROBLEM IN AN AUDIO CONFERENCE

Field of the Invention
The present invention relates to the field of telecommunications, and more
particularly to a method for solving the “music-on-hold” problem associated with

conterence calls.

Background of the Invention
Conference call 1s a feature provided by many telecommunications systems. This

feature interconnects a plurality of parties, called conferees, in such a way that they can
all speak with one another at the same time.

The part of the telecommunications system which implements this feature is
hereinafter reterred to as the “audio conference bridge”. Typically, the audio conference
bridge of a telecommunications system is incorporated into a PBX or a network switch.
In some systems, however, an audio conference bridge may be provided by a device or
system that 1s completely separate and distinct from a PBX or a network switch. No
matter what part of a system the audio conference bridge is incorporated into, a
conference call is typically established by connecting each conferee to the audio
conference bridge through an audio channel, where each audio channel is composed of an
incoming audio channel and an outgoing audio channel. The outgoing audio channel
carries audio from the conferee’s terminal equipment to the audio conference bridge, and
the incoming audio channel carries audio from the audio conference bridge to the
conferee’s terminal equipment. As a result, during a conference call, audio travels from
the terminal equipment of a particular conferee through its outgoing audio channel to the
audio conference bridge which merges and/or combines the audio onto the incoming
audio channels connected to the other conferees, thereby enabling the particular conferee
to send audio or speak to all the other conferees at the same time.

A problem that occurs in conference calls 1s the so-called music-on-hold problem.
This problem occurs when a conferee who has an active music-on-hold feature puts the

conference call on hold to, for example, answer another incoming call, at which point the
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other conferees are subjected to a stream of music that continuously interferes with their

audio conference. A conferee who causes such a continuous stream of music is
considered to “oftend” the conference call, and thus is referred to herein as the
“offending conferee”. And, the audio channel through which the offending conferee’s
terminal equipment transmits the music-on-hold signals to the conference bridge is
referred to herein as the “offending audio channel.”

The conventional solution to the music-on-hold problem is to drop the offending
conferee from the conference call by disconnecting the offending audio channel from the
audio conference bridge. The disconnect of the offending audio channel results in a
permanent disconnect of the offending conferee from the communications system. Such
a permanent disconnect is not always desirable because the offending conferee may still
have had a usetul role to play in the conference call. Moreover, later reconnecting the
offending conferee may require that one of the remaining conferees take the time to re-
activate the conference call feature and re-dial the offending conferee’s number, and/or
seek operator assistance to establish a new audio channel between the offending

conferee’s terminal equipment and the audio conference bridge.

Summary of the Invention
The present invention 1s a method and apparatus for preventing music-on-hold

signals from being transmitted from an offending conferee to the other conferees without
having to permanently disconnect the offending audio channel from an audio conference
bridge. Instead, the music-on-hold signals transmitted on the offending audio channel by
the ottending conferee are prevented from being merged onto the audio channels
connecting the other conferees to the audio conference bridge, thereby preventing the
oftending conferee from communicating on the audio conference. The term “music-on-
hold signals™ as used herein includes music and talk-radio signals generated by a radio
station. When the offending conferee terminates music-on-hold, the audio transmitted by
the oftending conferee can then again be merged on to the audio channels connecting the
other conferees to the conference bridge, thereby re-joining the offending conferee to the

audio conference. Advantageously, the present invention eliminates the music-on-hold
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problem while enabling the offending conferee to rejoin the audio conference without

operator assistance and without interrupting the other conferees.

[n particular embodiments, the apparatus is an audio conference bridge that has a
merging/summing subsystem, a music detector, a central processing unit, a message
generator, and a touch-tone detector. The merging/summing subsystem is operable to
take audio transmitted from a conferee’s terminal equipment through its outgoing audio
channel to the audio conference bridge, and merge that audio onto the audio channels
connecting the other conferees to the audio conference bridge. Such a merging/summing
subsystem 1s presently part of and/or utilized by conventional audio conference bridges.
The music detector 1s operable to monitor the audio signals transmitted from each
conferee on its respective audio channel and detect the presence of music-on-hold signals
thereon. This function can be performed, for example, by an energy monitor which is a
standard component of conventional audio conference bridges. The central processing
unit 1s operable to direct the merging/summing subsystem to stop combining audio from
an ottending conferee onto the audio channels connecting the other conferees to the audio
conference bridge, thereby preventing the offending conferee from communicating on the
audio conference. The message generator is operable to inform the offending conferee
that he/she has been temporarily disconnected from the audio conference due to music-
on-hold, and for informing the offending conferee which touch-tones to press to rejoin
the conference. The touch tone detector is operable to detect touch tone signals
transmitted by the conferees on their respective audio channels.

In particular embodiments, the just-described audio conference bridge is operable
to provide a graphical user interface (GUI) through the terminal equipment of one or
more of the conferees. The GUI, in accordance with the principles of the present
invention, may include, for example, graphical representations of the conferees, graphical
representations of the sound level control of the audio received from each conferee, and
graphical representations of anti-music-on-hold buttons associated with each conferee.
Activating or selecting the graphical representation of the anti-music-on-hold button
assoclated with an offending conferee informs or signals the audio conference bridge to
prevent audio from the offending conferee from being merged onto the audio channels

connecting the other conferees to the audio conference bridge, as described above. When
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this happens, the audio conference bridge is operable to activate the message
generator which plays a message to inform the offendin'g conferee that he/she has
been temporarily discénn ected from the conference, activate the touch-tone detector
which detects whether a reconnect signal has been sent from the offénding conferee,
and automatically reconnect the offending conferee to the audio conference when the
reconnect signal is detected. ‘

In accordance with one aspect of the present invention there is provided an
audio conference bridge operable to provide a conference call among a plurality of
conferees, the audio cbnference bridge comprising: a subsystem for merging audio
emanating from a conferee location onto audio channels through which the audio
conference bridge sends audio to the other conferee locations; means for recognizing
and preventing music-on-hold signals emanatiﬁg from at least one of said conferee
locations from 'being- t;i'ansmitted through the audio conferenée bridge to the other
conferee locations during the conference call, said at least one conferee location from
which music-on-hold signals emanate being an offending conferee location, wherein
said means for recognizing and preventing comprises a unit operable to direct said
subsystem to stop merging audio emanating from said offending conferee ldcation
onto the audio channels through which the audio conference bridge sends audio to
the other 'conferee locations, thereby excluding signals emanating from the offending
conferee location from the conference call; and a message generator operable to send
a message to said offending conferee location, said message including a notification
that said offending conferee location has been temporarily disconnected from the
conference call. ’

In accordance with another aspect of the present invention there is ‘prdvided a
method for use in an audio conference bridge which is operative to establish a
conference call among a plurality of conferee locations, the method comprising the
steps of: recognizing and preventing music-onehOId'siglléls emanating from at least
one of said conferee locations from being transmitted through the audio conference |
bridge to the other conferee locations during the conference call and identifying said
at least one of said cohferee locations from which said music-on-hold signals
emanate as an offending conferee location; preyenti_ng audio emanating from said

offending conferee location from being combined onto audio channels through which
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audio 1s sent from the audio conference bridge to the other conferee locations,
thereby disconnecting the offénding conferee location from the conference call; and
sending a message to said offending conferee ,Iocation, said message including a
notification that said offending conferee location has been temporarily disconnected
from the conference call due to music-on-hold.} ' '

These and other features of the invention will become more apparent from the
detailed description when taken with the drawings. ‘The scope of the inventioh, '

however, 1s limited only by the claims.

Brief Description of the Drawing(s)

FIG. 1 1s a block diagram of a conventional telecommunications system
having an audio conference bridge operable to solve the music on hold problem
associated with conference calls in accordance with the principles of the present
invention. .

FIG. 2 1s a block diagram of an illustrative embodiment of the audio
conference bridge shown in FIG. 1. | '

FIG. 3 is a pictorial view of an illustrative embodiment of a graphical user
interface provided th:ough the terminal equipment of one or more conferees of a

conference call by thé audio conference bridge shown in FIG. 2.

Detailed Description of Illustrative.Embodiments of the Invention
Referring now to FIG. 1 there is shown an illustrétive embodiment of a
telecommunications system 10 having audio conference bridges 7, 8 and 17 and
audio conference bridge/PBX 9, each of which is individually operable to solve the
music-on-hold problem associated with conference calls in accordance with the
principles of the present invention. As shown, telecommunications system 10 has a
public- sw1tched-telephone-network (PSTN) 11 connected to a PBX 12 and an audio
conference bridge/PBX 9. The public- smtched—telephone-network 11 has a network
switch 13 connected to a network switch 16 and central offices 14 and 15. Network
switch 16 is connected to audio conference bndge 17 and central offices 18 and 19

Central offices 18, 19, 14 and 15 are connected to conferees 1-4, respectlvely
Central office 151s
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further connected to audio conference bridge 8 and PBX 12. Central office 19 is further

connected to audio conference bridge/PBX 9. PBX 12 is connected to audio conference
bridge 7 and conferees 5 and 6. Each of audio conference bridges 7, 8 and 17 and audio
conference bridge/PBX 9 are connected to local phones 100.

In operation, telecommunications system 10 is operable to set up a conference call
between conferees 1-6 in a conventional manner. To 1llustrate, each conferee 1-6 first
dials a phone number that directs the telecommunications system to connect the conferees
through one of audio conference bridges 7, 8, 17 and/or audio conference bridge/PBX 9.
Since each of audio conference bridges 7, 8, 17 and audio conference bridge/PBX 9 are
each operable to provide a conference call in accordance with the principles of the
present invention, it is assumed, for purposes of explanation, that telecommunications
system 10 connects conferees 1-6 through audio conference bridge 17. That is, when
each conferee 1-6 dials the conference call phone number, it is assumed herein that
telecommunications system 10 connects the terminal equipment of each conferee 1-6 to
audio conference bridge 17 through an available audio channel. Once connected to audio
conference bridge 17, each conferee 1-6 is requested to send, over its audio channel, a
touch-tone code or password indicating that the conferee wishes to join the audio
conference. As the touch-tone code is received from the conferees 1-6, audio conference
bridge 17 connects the conferees 1-6 to the requested audio conference so that conferees
1-6 can speak with one another at the same time.

The manner by which audio conference bridge 17 connects conferees 1-6 to the
requested audio conference is known. Briefly, the audio transmitted by each conferee is
merged or combined onto the audio channels of every other conferee so that each
conferee can speak and listen to every other conferee. Such a merging or combining of
the audio can be provided by a conventional merging/summing subsystem as utilized in
conventional audio conference bridges. It is the merging/summing subsystem of audio
conterence bridge 17 that actually maintains the audio conference between conferees 1-6

Once an audio conference is established for conferees 1-6. if one of the conferees
has an active music-on-hold feature and puts the audio conference on hold, then that
conferee, called the offending conferee, will transmit music-on-hold signals on the audio

channel connecting the offending conferee to audio conference bridge 17. When this
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happens, audio conference bridge 17 in accordance with the principles of the present

invention 1s operable to prevent the music-on-hold signals from being merged by its
merging/summing subsystem onto the audio channels connecting the other conferees to
audio conference bridge 17, thereby preventing the other conferees from receiving the
music-on-hold signals during the audio conference.

The manner by which audio conference bridge 17 (and thus audio conference
bridges 7 and 8, and audio conference bridge/PBX 9) provides the just-described
operability in accordance with the principles of the present invention can be explained by
describing the operation of a more detailed embodiment of audio conference bridge 17.
Reterring now to FIG. 2 there is shown an illustrative embodiment of a more detailed
version of audio conference bridge 17, hereinafter referred to as audio conference bridge
20. As shown, audio conference bridge 20 has a central processing unit 21 connected to a
music detector 22, a message generator 23, a touch-tone detector 24 and a
merging/summing subsystem 25. Music detector 22, message generator 23, touch-tone
detector 24 and merger/summer 25 are each connected to a time-division multiplexed
(TDM) bus 26 which, in turn, is connected to input/output (I/O) modules 27 and 28. /O
module 27 has an interface for connecting TDM bus 26 to local phone lines, and /O
module 28 has an interface for connecting TDM bus 26 to the trunk lines of a
telecommunications system (e.g. the trunk lines connecting audio conference bridge 17 to
network switch 16, as shown in FIG. 1).

[n operation, audio channels connecting a plurality of conferees to audio
conterence bridge 20 are coupled from local phone lines and/or network switches to
TDM bus 26 through I/O modules 27 and 28. That is, the incoming audio channels
containing audio transmitted from the conferees to audio conference bridge 20 are
coupled to TDM bus 26, and outgoing audio channels containing audio being transmitted
to the conferees trom audio conference bridge 20 are coupled from TDM bus 20 to the
local phones lines and/or the trunk lines of the telecommunications system to which
audio contference bridge 20 is connected. When music detector 22 detects that an
incoming audio channel connecting one of the conferees to audio conference bridge 20
contains music-on-hold signals, music detector 22 identifies the audio channel on which

the music-on-hold is detected, and reports the identified audio channel to central
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processing unit 21. Central processing unit 21 then directs merging/summing subsystem

25 to stop merging audio from the identified audio channel, or offending audio channel,
onto the audio channels connecting the other conferees to the audio conference bridge,
and to stop merging audio from all the other conferees onto the oftending audio channel.
Once this 1s done, the offending conferee will no longer be able to communicate with the
other conferees, and the other conferees will no longer hear the music-on-hold signals
transmitted by the offending conferee.

When this happens, central processing unit 21 directs message generator 23 to
send a continuous message over the offending audio channel to inform the offending
conferee that he/she has been temporarily disconnected from the conference due to the
presence of music-on-hold, and that he/she can rejoin the conference by transmitting a
given reconnect signal. For example, message generator 23 may continuously transmit
the message “We have detected ‘Music on Hold’ from your line, and have temporarily
disconnected you from the conference. To get back to the conference, please hit touch-
tone one twice.” While message generator 23 sends such a message, central processing
unit 21 directs touch-tone detector 24 to continuously monitor the offending audio
channel for the touch-tone, or reconnect, signal.

When touch-tone detector 24 detects the reconnect signal, it informs central
processing unit 21 that the reconnect signal has been received. Central processing unit 21
then directs merging/summing subsystem 25 to resume the process of merging audio
tfrom the offending conferee onto the audio channels of all the other conferees, and vice
versa. This enables the offending conferee to again speak and listen to the other
conferees. As a result, in accordance with the principles of the present invention, the
oftending conferee can rejoin the audio conference without operator assistance and
without interrupting the other conferees.

In particular embodiments, audio conference bridge 20 is operable to provide one
or more conferees with a graphical user interface (GUT) that enables such conferees to
control certain aspects of the conference call, and to inform or signal audio conference
bridge 20 when he/she hears music-on-hold signals emanating from one of the other
conferees. The audio conference bridge can provide the graphical user interface by any

desired means or method including but not limited to simply sending a signal that directs
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the terminal equipment to locally generate and display the graphical user interface

through a monitor or screen on the terminal equipment, or generating a video signal
representing the graphical user interface and sending the video signal to the terminal
equipment for display on a screen or monitor. Just like a computer is operable to provide
a graphical user interface through a computer monitor/screen that enables a user to point
and click a mouse to signal the computer to take certain actions (e.g. to open an
application such as a spread sheet program), so can an audio conference bridge in
accordance with the principles of the present invention be operable to provide a graphical
user interface through the conferee’s terminal equipment to enable the conferee to make
selections that informs or signals the audio conference bridge to take certain actions. A
conferee provided with such a graphical user interface is hereinafter referred to as a GUI-
enhanced conferee.

Reterring now to FIG. 3, there is shown a pictorial view of an illustrative
embodiment of a graphical user interface 30 that is provided through a monitor or screen
of the terminal equipment of one or more of conferees 1-6 by audio conference bridge 20
in accordance with the principles of the present invention. As shown, graphical user
interface 30 presents graphical representations 31-36 of conferees 1-6, respectively,
graphical representations 37-42 of the sound level control of the audio received from
each of the respective conferees 1-6, and graphical representations 43-48 of anti-music-
on-hold buttons associated with each of the audio channels éonnecting the respective
conferees 1-6 to the audio conference bridge.

In operation, when a GUI-enhanced conferee hears or detects music-on-hold
signals emanating from an offending conferee during the conference call, the GUI-
enhanced conferee can direct audio conference bridge 17 to prevent the music-on-hold
signals tfrom being transmitted to the other conferees by selecting a graphical
representation of the anti-hold button associated with the offending conferee. For
example, 1t the GUI-enhanced conferee determines that music-on-hold signals are
emanating from the terminal equipment of conferee 1 during the conference call, he/she
can direct audio conference bridge 17 to prevent the audio signals from reaching the other
conferees 2-6 by selecting graphical representation 43 of the anti-hold button associated

with conteree 1. The selection can be done by simply pointing and clicking a mouse on
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graphical representation 43 on graphical user interface 30. Such a selection informs or

signals audio conference bridge 17 to prevent audio signals emanating from conferee 1
from being transmitted to the other conferees, as described above. That is, selecting
representation 43 will signal audio conference bridge 17 to prevent audio signals

5 emanating from the terminal equipment of conferee 1 from being merged onto the audio
channels connecting audio conference bridge 17 to the other conferees 2-6.

While the invention has been particularly shown and described with reference to

the telecommunications system shown in FIG. 1, the audio conference bridge shown in
FIG. 2, and the graphical user interface shown in FIG. 3, it will be recognized by those

10 skilled in the art that modifications and changes may be made to the present invention
without departing from the spirit and scope thereof. For example, in particular
embodiments, the invention may be carried-out in a PBX and/or a network switch. In
such embodiments, the PBX and/or the network switch can include the components of
audio conterence bridge 20 or there functional equivalent. That is, a telecommunications

15 system in accordance with the principles of the present invention can include a PBX, an
audio conference bridge and/or a network switch having any desired means for solving
the music-on-hold problem in accordance with the principles of the present invention.

In addition, in particular embodiments, the graphical user interface can include,
tor example, a representation of the type of signal emanating from each of the conferees.

20 For example, when an audio bridge determines that a signal from a given conferee is a
music-on-hold signal, the audio conference bridge can provide a GUI-enhanced conferee
with a graphical representation of that signal type. In such embodiments, the audio
conference bridge 1s operable to analyze the signals emanating from each conferee and
determine its type (e.g. tones, music, speech). Such embodiments can enable a GUI-

25 enhanced conferee to easily identify whether a given conferee is emanating music-on-
hold signals, and thus easily direct the audio conference bridge to prevent the music-on-
hold signals from reaching the other conferees of a conference call.

As a result, the invention in 1ts broader aspects is not limited to specific details
shown and described herein. Various modifications may be made without departing from

30 the spirit or scope of the general inventive concept as defined by the appended claims.
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Claims:

1. An audio conference bridge operable to provide a conference call
among a plurality of conferees, the audio conference bridge comprising:

a subsystem for merging audio emanating from a conferee location onto
audio channels through Which the audio conference bridge sends audio to the other
conferee locations; '

means for recognizing and preventing music-on-hold signals emanating from
at least one of said conferee locations from being transmitted through the audio
conference bridge to the other conferee locations during the conference call, said at
least one conferee location from which music-on-hold signals emanate being an
offending conferee location, wherein said means for recognizing and preventing
comprises a unit operable to direct said subsystem to stop merging audio emanating
from said offending conferee location onto the audio channels through which the '
audio conference bridge sends audio to the other conferee loc ations, thereby
excluding signals emanating from the offending conferee location from the
conference call; and \ |

a message generator operable to send a message to said offending conferee
location, said message including a notification that said offending conferee location
has been temporarily‘jdisconnected from the conference call. \

2. The audio conference bridge of claim 1 wherein said message further
comprises instructions that describe a set of actions to be taken that will cause the
audio conference bridge to resume merging audio emanating from the offending
conferee location onto the audio channels through which the audio conference
bridge sends audio to the other conferee location, thereby rejoining the offendin g
conferee location to the conference call.

3. The audio conference bridge of claim 2 further comprising a detector
for detecting said set of actions. ' |

4, The audio conference bridge of claim 3 wherein said means for
recognizing and preventing further comprises a music detector for detecting music-
on-hold signals emanating from said conferee locations.

5. The audio conference bridge of claim 4 further comprising means for
providing at least one of said conferee locations with a graphical user -interface

through a terminal equipment at said at least one of said conferee locations.
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6. The audio conference bridge of claim 5 wherein said graphical user

interface includes a graphical representation ;of each said conferee location, a
graphical representati_bn of the sound level of audio received at said at least one of
said conferee locations from the other conferee locations, and a graphical
representation of an anti-hold button associated with each conferee location, each
said graphical representation of an anti-hold button bcin g operable, when selected, to
signal the audio conference bridge to activate said means for recognizing and N
preventing music-on-hold signals emanating from the conferee location associated
with said selected graphical representation of said anti-hold button to prevent the
audio link from being transmitted to said other conferees.

7.  Atelecommunications conferencing system comprising:

a mergin g and/or summing subsystem for establishing a conference call
among a' plurality of audio links; and

means for recognizing and preventing audio si gnals transmitted on an
individual one of said audio links from being transmitted on the other audio links
when said audio signals are music-on-hold signals, said audio link upon which
music-on-hold signals appear being an offending audio link, said means for
recognizing and preventing comprising a music detector for detecting music-on-hold
signals transmitted on said audio links and a central processing unit operable to
direct said merging and/or summing subsystem to stop combining audio transmitted
on said offending audio link with audio transmitted on said other audio links,
thereby temporarily disconnecting the offendin g audio link from the conference call;
and ‘

a message generator capable to 'senvd a message on said offending audio link,
said message including notification that said offending link has been disconnected
from the conference call due to music-on-hold.

8.  The telecommunication confere‘hcing system of claim 7 wherein said
message further comprises instructions that de'scribe_ a set of reconnéct signals that
direct the telecommunication conferéncing system to reconnect the offending
conferee location to the conference call.

9. The telecommunications conferencing system of claim 8 further

- comprising a detector for detecting said reconnect signals.

10.  The telecommunications conferencing system of claim 9 wherein said

central processing unit is further operable to direct said merging and/or summing
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subsystem to resume combining audio transmitted on said offending audio link onto
the other audio links in response to a reconnect signal received at said detector.

11.  The telecommunication system of claim 10 further comprising means
for providing a graphical user interface through terminal equipment connected to a_t
least one of said audio links. '

12. ' A teleéommunication_s conferencing system comprising;
. a merging and/or summing subsystem for establishing a conference call
among a plurality of audio links; '

means for recd gnizing and preventing audio signals transmitted on an
individual one of said audio links from being transmitted on the other audio links

when said audio signals are music-on-hold signals, said audio link upon which

music-on-hold signals appear being an offcnding audio link; and

means for providing a graphical user interface through terminal equipment
connected to at least one of said audio links, wherein said graphical user interface
includes a graphical representation of each said audio link, a graphical
representation of the sound level of audio received from each said audio link, and a
graphical representatibn of an anti-hold 'blitton,-' associated with each said audio link,
each said graphical representation of an anti-hold button being operable, when
selected, to signal the audio conference bridge-to activate said means for reco gnizing
and preventing audio signals transmitted on the audio link associated with said
selected graphical representation of said anti-hold button to prevent the audio link
from being transmitted to said othe'r conferees.

13. A method for use in an audio conference bridge which is operative to
establish a conference call among a plurality of conferee locations, the method
comprising the steps bf:

recognizing and preventing music-on-hold signals emanating from at least
one of said conferee locations from being transmitted through the audio conference
bridge to the other conferee locations during 'th_e conference call and identifying said
at least one of said conferee locati-on'é from which said music-on-hold signals '
emanate as an offending conferee location;

preventing audio emanating from said offending conferee location from
being combined onto audio channels through which audio is sent from the audio
conference bridge to the other conferee locations, thereby disconnecting the

offending conferee location from the conference call; and



10

15

20

23

30

CA 02275841 2002-05-03

13

sending a message to said offending conferee location, said message
including a notification that said offending conferee location has been temporarily
disconnected from the conference call due to music-?on-hold.

14. The method of claim 13 whércin said message further comprises
instructions that describe a set of reconnect signals that will instruct the audio
conference bridge to reconnect the offending conferee location to the conference
call. ‘ ‘
- 15.  The method of claim 14 further comprising\ the step of combining
audio emanating from said offending conteree location after at least one of said set
of reconnect signals is sent to said audio conference bridge. .

16.  The method of claim 15 further comprising the step of providing at
least one of said conferee locations with a graphical user interface through a termmal
equipment located at said at least one of said conferee locations.

17. A method for use in an audio conference bridge which is operative to
establish a conference call among a plurality of conferee locations, the method
comprising the steps of: .

recognizing and preventing music-on-hold si gnals emanating from at least
one of said conferee locations from being transmitted through the audio conference
bridge to the other conferee locations during the conference cau; and

providing at least one of said conféree locations with a graphical user
interface through a terminal equipment located at said at least one of said confetee
locations, wherein said graphical user ihterface includes a graphical representation
of each said audio :'link, a graphical representation of the sound level of audio
received from eac]} said conferee location, and a graphical representation of an anti-
hold button associated with each said conferee location, each said graphical
representation of an anti-hold button being operable, when selected, to signal the
audio conference bridge to activate said step of recognizing and preventing muSic-
on-hold signals emanating from the confcreé location associated with said selected
graphical representation of said anti-hold button to prevent the audio link from bein g
transmitted to said other confetees. o

18. A method foruseina telecommunication conferencing system which
is operative to establish a conference call among a plurality of audio links, the

method comprising the steps of:
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recognizing and preventing audio signals transmitted on an individual one of
said audio links from being transmitted on the other audio links when said audio
signals are music-on-hold signals, wherein said step of recognizing and preventing

comprises the step of identifying an audio link, on which Said music-on-hold signals

are transmitted, as an offending audio link, and preventing audio transmitted on said

offending audio link frombeing combined onto the other audio links, thereby
temporarily disconné(:ting the offending audio lihk_ from the conference call; and

combining audio transmitted on said offending audio link onto the other .
audio links in responsé to a reconnect signal.

19.  The method of claim 18 wherein said reconnect signal is a touch-tone
signal transmitted on the offending audio link.

20.  The methdd of claim 18 further -cbmprising a step of sending a
message to an offending conferee associated with said offending audio link, said
message including a notification that said offending conferee has been temporarily
disconnected from the conference call. .

21.  The rnjéthod of claim 20 wherein said message further comprises
instructions that descﬁbe a set of reconnect Sl gnals that will instruct said offending
conferee to provide a reconnect signal. '

22.  The method of claim 20 wherein said step of sending a message is
accomplished by a message generator.

23. The mbthod of claim 18 further coinpr-ising providing at least one
conferee associated with at least one of said audio links with a graphical user
interface through a tei'minal equipment. '

24.  The method of claim 23 wherein said graphical user interface
includes a graphical representation of each sai'd audio link, a graphical
representation of the Sound level of audio received from each said audio link, and a
graphical representation of an anti-hold button associated with each said audio link,
each said graphical representation of an anti-hold butt'on-. being operable, when
selected, to signal an audio conference bridge to activate a means for recognizing
and preventin g audio signals transmitted on the audio link associated with said
selected graphical representation of said -anti—-hold button to prevent the audio link
from being transmitted to said other conferees. .

25, - The method of claim 18 wherein said conference call is established

by an audio conference bridge.
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26.  The method of claim 25 wherein said audio conference bridge

establishes said conference call using a subsystem for merging said audio signals.
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