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SEAMLESS MULTIMEDIA CONFERENCING SYSTEM USING
AN ENHANCED MULTIPOINT CONTROL UNIT AND
ENHANCED ENDPOINT DEVICES
Abstract
5 Techniques are disclosed for controlling the communication of
multimedia electronic signals representing audio, video, and/or data. These
techniques operate in conjunction with a system including a network, a
multimedia server (MMS) connected to the network, and a plurality of
endpoint devices connected to the network. The network is comprised of
10 communications links and switches adapted for selectively connecting and
disconnecting the communications links. The endpoint devices are adapted for
converting multimedia electronic signals into audio, video, and/or data. The
MMS 1s equipped to control the network such that multimedia signals may be
exchanged among a plurality of endpoint devices, thereby providing a
15 multimedia conference.
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SEAMLESS MULTIMEDIA CONFERENCING SYSTEM USING
AN ENHANCED MULTIPOINT CONTROL UNIT AND
ENHANCED ENDPOINT DEVICES

Background of the Invention

1. Field of the Invention

The present communications system relates in general to
multimedia (audio, video, and/or data) conferencing techniques, and in
particular to a multimedia bridging System which utilizes an improved
multipoint control unit and improved endpoint devices to provide a variety of
features in a manner that constitutes a considerable Improvement over the
current art.

2. Description of the Prior Art

In the field of multimedia communications, a "bridge" or
"multipoint control unit" (MCU) is a computer-controlled device which

Interconnected in a variety of ways to provide communication among a group
of endpoint devices. MCUs are often used to establish multi-party conference
calls. The state-of-the-art MCU is described in ITU Document H.243,
"Procedures for Establishing Communication Between Three or More
Audiovisual Terminals Using Digital Channels up to 2 Mbps," March 1993,
and 1n ITU Document H.231, "Multipoint Control Units for Audiovisual
Systems Using Digital Channels up to 2 Mbps," March 1993.
' Generally speaking, such systems require conferences to be
prearranged in advance. A series of steps must be performed in order to
provide the system topology necessary to implement a multimedia conference
call. Typically, the user calls a reservation agent who then directs the MCU to
either prepare itself to receive calls at a given time, or to dial out to the user at
a given time. These setup procedures are inconvenient, tedious, and inflexible.
A clear need exists to provide for "spontaneous” or "on-demand" conferencing
where the user does not need to invoke a reservation system to set up a
multimedia conference.

Bellcore Generic Requirements GR-1337-CORE, Issue 1,
September 1993 contains a description of a "spontaneous" conferencing
System based on user control from a touch-tone (DTMF) keypad, i.e., with
strings of numbers and letters, and audio feedback from stored
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announcements. This method is widely used in the audio bridging industry for
voice calls, and in the Bellcore GR-1337-CORE proposal, the same method is
applied to multimedia calls (voice/video).

The method of spontaneous conferencing widely used for audio-
only calls, and applied to multimedia calls in GR-1337-CORE, suffers from
the following difficulties that represent areas of possible improvement:

I. The strings of numbers require a long period of time to enter.
2. The codes required to perform operations are numerous and difficult to
remember. 3. Feedback is limited to audio messages, and the length of these
messages 1s frequently such that the process of conference setup 1S very slow.
4. The user must make an initial decision to contact the MCU for the purpose
of establishing a conference. 5. The MCU contacted via the method of GR-
1337-CORE may have no available resources with which to implement a
multimedia conference. 6. The user is highly aware of the "seams" (i.e.,
procedural discontinuities) in the process of constructing the conference.

7. The person initiating the addition of a new party to the conference may
wish to have a private conversation with the new party prior to allowing this
party into the conference. The purpose of this conference might be to confirm
the 1dentity of this new party while allowing the conference to continue.
However, existing systems are not equipped to provide such a private
conferencing mode. 8. The person initiating the conference might wish to
select the conference mode of operation which, for example, determines the
selection criteria to be applied in determining the party or parties which will be
broadcast to other conference participants at any given moment in time.
T'ypical conference modes include chair mode voice-activated mode, and
various other modes known to those skilled in the art. It would be desirable to
change this mode during the conference upon command, although such
changes are difficult or impossible to implement with state-of-the-art systems.

U.S. Patent Number 4,653,090, which is owned by the current
applicant, describes a system of graphics-based call management which
establishes a voice and/or data conference using a graphical user interface.
U.S. Patent Number 4,953,159 (also owned by the current applicant) describes
an audio graphics conferencing arrangement controlled by a graphics user
interface. In both of the aforementioned patents, graphics-based call

management 1s limited to voice and data calls, and is not applied to video
calls.
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Patents 5,014,267, 4,686,698, 4,847,829 and 4,710,917 describe a
system of video conferencing terminals and a specialized network to support
them. Such systems may provide some level of control over multi-media
conference, but have the deficiency of requiring a special-purpose video
network that may not be generally useful, and may be limited in physical size.
Also, such systems only provide enhanced multi-media conferencing features
to endpoints that are directly connected to the speclal-purpose network. In this
context, such special-purpose networks can be regarded as one instantiation of
the video equivalent of the audio PBX, or private branch exchange, providing
special features to physically attached endpoint devices.

Summary of the Invention

Techniques are disclosed for controlling the communication of
multimedia electronic signals representing audio, video, and/or data. These
techniques operate in conjunction with a system including a network, a
multimedia server (MMS) connected to the network, and a plurality of
endpoint devices connected to the network. The network is comprised of
communications links and switches adapted for selectively connecting and
disconnecting the communications links. The endpoint devices are adapted for
converting multimedia electronic signals into audio, video, and/or data. The
MMS is equipped to utilize the network such that multimedia signals may be
exchanged among a plurality of endpoint devices, thereby providing a
multimedia conference.

According to the techniques disclosed herein, at least one of the
endpoint devices includes an endpoint communications link establishment
device, an endpoint data transceiver, an endpoint processor, endpoint memory,
and an endpoint user interface device which may include a keypad. The MMS
includes a MMS communications link establishment device, a MMS data
transceiver, a MMS processor, a MMS memory, and a multimedia signal
routing device for selectively directing multimedia electronic signals to and
from a plurality of endpoint devices. The network assigns the MMS a
network address uniquely specifying a particular MMS. This network address
1s loaded into endpoint memory when the unit is initialized, or is otherwise
required (e.g., if the address is changed).

Several novel methods are disclosed for implementing a
multimedia conference. In connection with a first embodiment, a conference
Is initiated at a first endpoint device by uploading the network address from
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endpoint memory into the endpoint data transceiver. The endpoint
communications link establishment device establishes a communications link
between the first endpoint device and a second endpoint device through the
network. The first endpoint device endpoint data transceiver transmits the
network address to the second endpoint device endpoint data transceiver. The
second endpoint device endpoint memory stores the network address. The
first and second endpoint communications link establishment devices break
the communications link between the first and second endpoint devices, and
each of the communications link establishment devices establishes a new
communications link between the respective endpoint device and the MMS
through the network at the network address stored in endpoint memory. This
procedure may be repeated using a third endpoint device in conjunction with
either the first or second endpoint device to add additional endpoint devices to
the conference. As the third or more endpoint is added, a privacy mode may
be used. In this mode, the MMS allows a private conversation between the
endpoint intiating the addition of the new endpoint and the endpoint being
added, with the other endpoints (one or more) interacting only with
themselves.

According to another preferred embodiment disclosed herein, the
first endpoint communications link establishment device contacts the MMS.
and then informs the MMS of one or more network addresses corresponding
to endpoint devices which are or will be connected to the network. The MMS
then provides a communications link between the endpoints by instructing the
network to provide communications links between the aforementioned
network addresses.

As a further alternative, the first endpoint communications link
establishment device contacts the second endpoint communications link
establishment device, and instructs the second endpoint processor to await a
call from the MMS. The first endpoint communications link establishment
device then drops the connection and calls the MMS, the first endpoint device
data transceiver then sends the MMS the network address corresponding to the
second endpoint device, and then requests that the first endpoint
communications link establishment device call the second endpoint. In all of
the above cases, procedural discontinuities are hidden from the user via the
procedures and software described herein. In this manner, multimedia
conferences are provided which are substantially procedurally continuous as
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perceived by system users.

In accordance with one aspect of the present invention there is provided a
method for implementing a multimedia conference in a system comprising: i) a network
including a plurality of network communications links, each network communications link
being associated with a network address; ii) a multimedia server (MMS) coupled to the
network and comprising: a) multimedia bridge means for mixing and switching multimedia
electronic signals representing audio, video, data, and control among a plurality of endpoint
devices through the network; b) MMS communications link establishment means for
establishing multimedia communications links on the network; ¢) MMS network address
transceiver for transmitting and receiving network addresses over the network; d)
processing means comprising a microprocessor; and €) memory means; iii) a plurality of
endpoint devices, including a first and a second endpoint device, each endpoint device
comprising: a) user interface means for accepting input from a user and for providing
multimedia output to a user, the multimedia output including at least one of audio, video,
and data; b) endpoint communications link establishment means for establishing
communications links on the network; ¢) an endpoint network address transceiver for
transmitting and receiving network addresses over the network; d) processing means
including a microprocessor; and e€) memory means; THE METHOD CHARACTERIZED
BY: a) the network assigning the MMS an MMS network address uniquely specifying a
particular MMS; and b) programming the MMS network address into the memory means of
at least one of the plurality of endpoint devices.

Brief Description of the Drawings

FIG. 1 1s a block diagram setting forth the system architecture of a
multimedia conferencing system which includes a MMS, a plurality of endpoint devices,
and a communications network:

FIG. 2 sets forth the data structures utilized by the multimedia conferencing
system of FIG. 1;

FIG. 3 1s a hardware block diagram setting forth the hardware configuration
for a preferred embodiment of an endpoint device which includes a personal computer:

FIG. 4 1s a hardware block diagram setting forth the system topology of

network 108 in the context of multimedia signals;
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FIG. 5 1s a hardware block diagram of a multimedia signal routing device for
use 1n the MMS (102) of FIG. 1 wherein each of the individual media (i.e., video, audio,
data) is carried over a separate communications link from the MMS to an endpoint device;

FIG. 6 1s a hardware block diagram of a multimedia signal routing device for

10

15

20

use 1n the MMS (102) of FIG. 1 that supports multimedia protocols where, for each
endpoint device, all media (i.e., video, audio, data) are multiplexed onto a single
communications link in the form of a connection between the endpoint and the MMS:

FIG. 7 1s a hardware block diagram showing a multimedia conferencing
system which utilizes a reservation system for bridging multimedia signals;

FIGs. 8A and 8B comprise a flowchart setting forth the procedure whereby
an endpoint device transitions a multimedia conference call from a point-to-point
conference call to a multipoint conference call; and

FI1Gs. 9-11 are tlowcharts setting forth various alternate embodiments for
implementing multipoint, multimedia conferences.

Detailed Description

FIG. 1 1s a block diagram setting forth the system architecture of a
multimedia conferencing system 100 which includes an MMS 102, a plurality of endpoint
devices 104, 106, and a network 108. Network 108 includes a plurality of switches 110,
112, 114 connected to a plurality of communications links 118, 120, 122, so as to provide

selective interconnection of the
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communications links. Switches 110, 112, 114 are controlled by a network
processor 116 coupled to network memory 124. Communications links 1 18,
120, 122 may be any known device or devices capable of transporting
multimedia electronic signals from one location to another. Multimedia
electronic signals are signals which represent data, video, and/or audio
iInformation. Examples of communications links 118, 120, 122 include
conventional telephonic links, ISDN links, Ethernet connections,
Asynchronous Transfer Mode (ATM) links, or the like. Network memory 124
may be any combination of read-only memory (ROM) and random-access
memory (RAM). Suitable devices for use as network memory 124 are known
to those skilled in the art. Network processor 116 may be a microprocessor of
a type known to those skilled in the art. Switches 110, 112, and 114 are
adapted for use in conjunction with the specific type or types of
communications links 118, 120, 122 employed in the multimedia conferencing
system 100. The selection of suitable devices for switches 110, 112, and 114
1s a matter well-known to those skilled in the art.

Multimedia server (MMS) 102 provides for the communication of
multimedia information among a plurality of endpoint devices 104, 106. The
MMS 102 is connected to a plurality of endpoint devices 104, 106 via
network 108 over communications link 122. The MMS 102 includes an MMS
processor 126 connected to an MMS memory 128. MMS processor 126
controls the operation of an MMS data transceiver 130, an MMS
communications link establishment device 132, and a multimedia signal
routing device 129. Communications link establishment device 132 may be a
conventional network interface device of a type well-known to those skilled in
the art, such as TI, PRI, BRI, LAN, etc. MMS data transceiver 130 1s
frequently integrated with the network interface hardware, and MMS
processor 126 may be a conventional microprocessor device.

Communications link 122 could be a plurality of standard wire-pair telephonic
links, and MMS memory 128 could be a combination of conventional ROM
and RAM. Multimedia signal routing device 129 provides for the selective
routing of video, audio, and/or data to and from a plurality of endpoint devices
via network 108. The structure and operation of multimedia signal routing

device 129 will be described in greater detail hereinafter with reference to
FIGs. 5 and 6.
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The devices disclosed in standards ITU-T H.231 and ITU-
I'H.243 MCU (multipoint control unit) are examples of suitable devices for
use as MMS 102. However, other suitable devices for MMS 102 may be
based on an existing protocol different from that utilized by the ITU-T H.243
and/or ITU-T H.231 MCU. For example, an MMS 102 may operate in such a
manner that electronic signals representing each medium (i.e., video, audio,
and data) are separated into their own virtual circuit comprising a media
stream, such that a first media stream carries electronic signals representing
video 1nformation, a second media stream carries electronic signals
representing audio information, and a third media stream carries electronic
signals representing data (i.e., FIG. 5, to be described hereinafter).
Alternatively, MMS 102 may operate by multiplexing all media streams
together into a single media stream (i.e., FIG. 6, to be described hereinafter).

It 1s also possible to combine the two aforementioned media stream
approaches, for example, by providing a data/control media stream separate
from an audio/video media stream wherein video and audio signals are
multiplexed together on a first media stream and data and control signals are
multiplexed together on a second media stream. The term "enhanced MMS" is
applicable to any MMS constructed in accordance with the principles of the
invention disclosed herein.

As stated above, MMS 102 may be implemented using an MCU
(such as is described in H.231/H.243). An MCU (multipoint control unit) may
be defined as a device which supports the bridging of ITU-T H.320 protocols
according to H.231/H.243. An MCU is considered to be a specific category of
MMS.

A multimedia protoc'ol 18 any protocol which allows the
multiplexing of audio, video, and data together into a single stream adapted for
transmission over a communications link. A multimedia protocol may
alternatively separate video, audio, and data into three or more streams, where
respective streams are accompanied by corresponding control messages.
T'ypically, one or more codings are specified for audio, video, and/or data.

The ITU-T H.320 protocol is an example of a standard multimedia protocol.
Intel PCS (Personal Conferencing Specification) is another example, this time
of a non-standard protocol. Both of the examples given involve the use of
digital signals on circuit switched connections. Multimedia communications
protocols might also operate over packet or cell connections. Also, analog
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technology might be used to multiplex Audio, Video and Data onto an analog
signal using Frequency Division Multiplexing or other technology. The
procedures of this invention apply without regard to the specific multimedia
protocol being used, or the specific technology used for multimedia
communications multiplexing.

First endpoint device 104 and second endpoint device 106 are
coupled to MMS 102 via network 108. These endpoint devices 104, 106
include one or more user interface devices 105, 107, 109, 111. Each user
Interface device 105, 107, 109, 111 includes either an input means, an output
means, or an input means combined with an output means. Output means are
adapted to convert multimedia electronic signals representing audio, video, or
data 1nto actual audio, video, or data. Input means are adapted to accept audio,
video, and data inputs, and to convert these inputs into electronic signals
representing audio, video, or data. Examples of user interface devices 103,
107, 109, 111 include video displays, keyboards, microphones, speakers,
video cameras, telephone keypad pads, or the like.

Endpoint devices 104, 106 are adapted to communicate using any
of a number of existing multimedia communication protocols known to those
skilled in the art. The endpoint device multimedia communication protocol
controls the presentation of media streams (electronic signals representing
audio, video, and/or data information) to the endpoint device user. Endpoint
devices 104, 106 may function bidirectionally, both sending and receiving
multimedia information, or, alternatively, endpoint devices may function
unidirectionally, receiving but not sending multimedia information, or sending
but not receiving multimedia information. Similarly, in a given multimedia
system, some endpoint devices may be equipped to operate bidirectionally
whereas other endpoint devices may be equipped to operate unidirectionally.

An example of a suitable endpoint device is an H.320 audiovisual
terminal, but any device capable of terminating a digital multimedia stream
and presenting it to the user constitutes an endpoint device for the purposes of
this patent. A particular product example of an H.320 endpoint is the AT&T
GIS Vistium. If the endpoint device is a "plain old telephone set" rather than a
computer controlled general-purpose device, it cannot by its very nature
participate fully in a multimedia conference. However, such an endpoint
device could be used to generate electronic signals representing control
information, i.e., a control stream, to an MMS via the use of DTMF signals.
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However, any conference setup and control using such a technology cannot,
Dy 1ts nature, be "seamless”". However, many of the features described in this
patent could be controlled from such a device.

Endpoint devices 104, 106 may utilize various existing signalling
techniques and multimedia communication protocols for the purpose of
communicating with other system components, such as other endpoint
devices 104, 106, MMS 102 over network 108. Examples of such signalling
techniques and multimedia communication protocols include BAS (AIM,
AlA), MBE, NS-com, or the like. Definitions for these protocols and
signalling schemes are as follows:

AIA

This 1s a Bit Rate Allocation Signal (BAS) code that is sent by an
endpoint device conforming to the ITU-T H.243 MCU or the ITU-T H.320-
standard for the purpose of indicating that audio is active as opposed to muted.
This BAS code is defined in ITU-T recommendation H.230.

AIM

This 1s a Bit Rate Allocation Signal (BAS) code that is sent by an
endpoint device conforming to the ITU-T H.243 MCU or the ITU-T H.320-
standard for the purpose of indicating that audio is muted. This BAS code is
defined 1n ITU-T recommendation H.230.

BAS code

BAS (Bit Rate Allocation Signals) codes are control messages
defined in the ITU-T H.221 recommendation and additionally defined in ITU-
T H.230. Such codes are used to control the multimedia multiplex allocation
for an ITU-T H.320-conformant endpoint, and to indicate status, such as
whether the audio is muted(see AIM/AIA).

BAS DTMF

In the ITU-T H.230 standard, a method is described for encoding
numbers into "BAS" (Bit rate Allocation Signals). This method may be used
to encode touch-tone key-presses instead of the existing DTMF method of
sending sinusoidal tones through a conventional voice channel. Since DTMF
1n the voice channel is disruptive to the conference and is not very reliable, the
"BAS DTMF" is the preferred method of simulating DTMF features on ITU-T
H.320 equipment, such as ITU-T H.320-compatible endpoint device and/or
MMS. This general approach could be used (although different in detail) with
any multimedia protocol.




10

15

20

25

30

35

2150149

- 10 -

MBE

The Multi-Byte Extension (MBE) is a message type defined in the
ITU-T H.221 standard to allow longer length messages than single BAS codes
to be sent. The message can be up to 256 bytes in length. A preferred
embodiment of the invention utilizes an improved MBE data structure, to be
described hereinafter.

NS-command

Sometimes written NS-com, a Non-Standard Command is an
multi-byte ITU-T H.320 control message defined in ITU-T recommendation
H.221. The message contains a country code and manufacturer’s id, allowing
each manufacturer to add their own, non-standard messages.

According to a preferred embodiment disclosed herein, a new
type of MBE (MultiBit Extension) message is used to send data representing
the digits of one or more telephone numbers corresponding to endpoint
devices to be added to a multimedia conference. The data structure for this
"MBE NIA (Network Indicate Address) message," is: {start-
MBE/N/<nia>/n/dn,d(n-1)/../d2,d1/}

where N = number of bytes in the message
<ma> = MBE NIA
n = number of channel (1 to XX) that the address is for
dl = first digit to be dialed coded as a 4 bit binary number
d2  =second digit to be dialed, etc.

d(n-1) =second to last digit to be dialed
dn  =last digit to be dialed

There are N-2 groupings of packed digits (subtract 2 bytes for
<nia> and n). If <dn,d(n-1)> equals Ox1F, it is assumed that the NIA of the
nth channel is the same as that of the (n-1)th channel.

In general, NIAs are sent with the least significant digit first, and
it 1s not required to send the complete NIA. If a partial NIA is received, these
digits will replace the least significant digits of the (n-1)th channel in forming
the network address for the nth channel. This allows much time to be saved if
all the NIAs differ by one or two digits.

All other communication (e.g., status messages, privacy
indication, etc.) between the endpoint and MMS can be accomplished by
using a message structure termed "NS-Com."
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The structure for an NS-Com (Non-standard Command) message
1s: {NS-comm/N/country code/manufacturer code/command }

where N = number of bytes in the message
country code = country
manufacturer code = manufacturer
command = type of message (Privacy on, Drop Party, Busy, etc.).

The term "mode" may be applied in the context of multiplexing
multimedia signals on a communications link. In this context, "mode" refers
to the combination of coding techniques used to encode/decode the media
information and, if the coding technique is a frame-based one, the particular
bit rate allocations being used. For example, in ITU-T H.320, a typical mode
might include ITU-T G.711 audio, ITU-T H.261 video, and ITU-T 6.4 kbs
low-speed data as described in ITU-T H.221.

Returning now to FIG. 1, the illustrative hardware embodiments
set forth for the first and second endpoint devices 104, 106, respectively, will
be described further. Each endpoint device 104, 106 includes an endpoint
communications establishment device 134, 136, respectively, adapted for
connection to a communications link 118, 120. The endpoint communications
establishment devices 134, 136 may include one or more of the following
devices: (a) conventional telephone line dial-out devices, (b) a local area
network interface, or (c) various other types of multimedia hardware. The
structure and operation of the aforementioned devices is a matter within the
knowledge of those skilled in the art. Communications links 118, 120 may be
conventional communications lines, such as copper wire pairs, fiber optic
cable, ISDN lines, coaxial cable, or the like.

Endpoint communications establishment devices 134, 136 are
coupled to respective endpoint data transceivers 138, 140 equipped to send
and receive electronic signals representing data. The combination of endpoint
communications establishment device 134 and endpoint data transceiver 138
may be implemented using any of a number of existing network interface
devices of a type known to those skilled in the art. Similarly, the combination
of endpoint communications link establishment device 136 and endpoint data
transceiver 140 may be implemented using a modem.
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Endpoint communications link establishment device 134 and
endpoint data transceiver 138 are controlled by endpoint processor 142.
Endpoint communications link establishment device 136 and endpoint data
transceiver 140 are controlled by endpoint processor 144. Endpoint
processors 142, 144 may be microprocessors of a type known to those skilled
in the art. Processor 142 is coupled to endpoint memory 146 and
processor 144 1s coupled to endpoint memory 148. Endpoint memories 146
and 148 may be any combination of conventional RAM and ROM devices, the
selection of which is a matter well-known to those skilled in the art.

T'he multimedia conferencing techniques disclosed herein provide
for controlling the communication of multimedia electronic signals
representing audio, video, and/or data. These techniques are operable in
conjunction with the system shown in FIG. 1 and including network 108,
multimedia server (MMS) 102 connected to network 108, and the plurality of
endpoint devices 104, 106 connected to network 108. The network 108 is
comprised of communications links 118, 120, 122 and switches 110, 112, 114
adapted for connecting and disconnecting the communications links 118, 120,
122. The endpoint devices 104, 106 are adapted for converting multimedia
electronic signals into audio, video, and/or data. MMS 102 is equipped to
establish network connections utilizing network 108 such that multimedia
signals may be exchanged among a plurality of endpoint devices 104, 106,
thereby providing a multimedia conference.

T'o summarize the techniques discussed in conjunction with
FI1G. 1, at least one of the endpoint devices 104 includes an endpoint
communications link establishment device 136, an endpoint data
transceiver 140, an endpoint processor 144, endpoint memory 148, and one or
more user 1nterface devices 105, 107. The MMS 102 includes an MMS
communications link establishment device 132, an MMS data transceiver 130,
an MMS processor 126, an MMS memory 128, and a multimedia signal
routing device 129.

Several novel methods are disclosed for implementing a
multimedia conference. The network 108 assigns the MMS 102 a network

address uniquely specifying a particular MMS 102. For each endpoint device,
one or more network addresses are loaded into endpoint memory 146, 148, for

example, when the endpoint is initially installed using user interface
device 107, 105, 109, 111. Each of the network addresses loaded into
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endpoint memory 146, 148 corresponds to a specific MMS 102. In connection
with a first embodiment, a conference is initiated at a first endpoint device 104
by uploading the network address from endpoint memory 146 into the
endpoint data transceiver 138. The endpoint communications link
establishment device 134 establishes a communications link 118 between the
first endpoint device 104 and the second endpoint device 106 through the
network 108. The first endpoint device endpoint data transceiver 138
transmits the network address to the second endpoint device endpoint data
transceiver 140, for example, using the message NIA. The second endpoint
device endpoint memory 148 stores the network address. The first and second
endpoint communications link establishment devices 134, 136 break the
communications link 118, 120 between the first and second endpoint devices,
and each of the communications link establishment devices establishes a new
communications link 118, 122 and 120, 122, respectively, between the
respective endpoint device 104, 106 and the MMS 102 through the

network 108 at the network address stored in respective endpoint memory 146,
148. The multimedia signal routing device 129 in MMS 102 selectively routes
multimedia electronic signals to and from the first and second endpoint
devices, thereby implementing a multimedia conference. Either the first 104
or the second 106 endpoint device may chose to add a third endpoint (165).
T'his endpoint may be added (1) without a privacy mode or (2) with the use of
a privacy mode.

Non-privacy mode - Endpoint device 104 informs the MMS (102)
of its desire to add a third party. The MMS responds by setting up a link
122/121 with the third endpoint 165. This endpoint is immediately added to
the multimedia conference that includes endpoint 104, 106 via appropriate
instructions to the multimedia signal routing device (129). At this point all
three endpoints 104, 165, 106 are present in the same multimedia conference.

Privacy mode - Endpoint device 104 informs the MMS 102 of its
desire to add a third party. This message to the MMS includes the network
address of 165. The MMS establishes a connection 122/121 to endpoint 165.
Using multimedia signal routing device 129, the MMS 102 establishes a
private conversation between 165 and 104. Endpoint 106 is left in a separate
conference. When endpoint 104 is satisfied that 165 is ready to join the

conference, 104 sends a message to MMS 102 asking that the two conferences
be joined. The MMS 102 then joins the two conferences together, with the
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result that 104, 165, and 106 are now in the same conference.

According to another preferred embodiment disclosed herein, the
first endpoint communications link establishment device 134 contacts the
MMS 102, and then informs the MMS 102 of one or more network addresses
corresponding to endpoint devices 106 which are or will be connected to the
network 108. The MMS 102 establishes a link 122/120 between itself and
endpoint 106 using network 108. The MMS 102 then utilizes the multimedia
signal routing device 129, as will be described in greater detail hereinafter
with reference to FIG. 4, for selectively routing electronic multimedia signals
to and from a plurality of endpoint devices. As a further alternative, the first
endpoint communications link establishment device 134 contacts the second
endpoint communications link establishment device 136 through
communications links 118, 120 and network 108, and instructs the second
endpoint processor 144 to await a call from the MMS 102 initiated by the
MMS communications link establishment device 132 over communications
link 120 and through the combination of network 108 and communications
link 120 to second endpoint device 106. The first endpoint communications
link establishment device 134 then drops the aforementioned contact through
communications links 118, 120 and network 108, and calls the MMS 102.
The first endpoint device data transceiver 138 then sends the MMS 102 the
network address corresponding to the second endpoint device 106, and then
requests that the first endpoint communications link establishment device 134
call the second endpoint device 106.

According to each of the embodiments described above, a
multimedia conference may be implemented spontaneously, or from a point-
to-point multimedia call, in a "seamless" manner, such that procedural
discontinuities perceived by conference participants are minimized or
eliminated. The "seamless" multimedia conferencing techniques disclosed
herein have the following characteristics, which are applicable, for example, in
the context of a transition from a point-to-point conference call (two-party) to
a multipoint conference call (more than two parties).

Characteristics of "Seamless" Multimedia Conferencing

1. The users of endpoint devices in a point-to-point conference
call do not perceive the dropping of a point-to-point connection between them,
nor do users perceive the creation of a new multipoint connection to the MMS,
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although both users are aware that a multipoint conference call is being
initiated. 2. The user of the endpoint device adding a third party to a
conference 1s not explicitly aware of processes implemented by the MMS
during the transition, nor is the user required to take special action at the time
of the transition to enter numbers needed to reach the MMS, or otherwise
interact directly with the MMS. All such interactions are automated by the
preterred embodiment described herein, and are hidden from the user during
the transitional period between a point-to-point conference call and a
multipoint conference call. Accordingly, one or more MMS network
addresses should be installed on each endpoint device as a one-time activity,
for example, during installation of the enhanced software and hardware on the
endpoint device. 3. The user of the endpoint device adding a third party is not
aware of any contact with a reservation system, nor of any interactions with
such a reservation system. (These reservation systems are commonly utilized
In various prior-art conferencing devices which are well-known to those
skilled in the art.) 4. In the event that more than one MMS is contacted while
setting up a conference, this signifies that the initial MMS contacted was
unable to complete the multipoint conference call, due to insufficient capacity,
attributable, for example, to the number of circuits in the multimedia si gnal
routing device 129 of the MMS 102. However, even though the initial unit
lacks capacity to support the multipoint conference, the user is not aware of
the involvement of more than one MMS in the operation.

To increase ease of use, the seamless conferencing system
employs in-band signalling between endpoint devices 104, 106, MMS 102,
and network 108. However, the in-band signaling capabilities of the
multimedia protocol are extended beyond that of prior-art schemes to provide
additional controls from the user to the MMS and to provide additional
feedback from the MMS to the user. Controls from the user to the MMS
include commands to dial another endpoint device, drop that endpoint device,
and re-dial an endpoint device, among others. Feedback from the MMS to the
user includes indications that the called telephone number corresponding to a
given endpoint device 104, 106 is ringing, busy, answered, connected; or that
there 1s insufficient capacity in the MMS 102 or the network 108 to complete
the requested action. Software programs executed on the MMS processor 126
(nterpret the commands being sent from the user and translate them into
actions, such as dialing out to another endpoint device. When appropriate,
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status indications are sent back to the user.

In accordance with a preferred embodiment disclosed herein, one
or more endpoint devices 104, 106 are enhanced as follows: Software is
loaded into endpoint device memory 146, 148, respectively, which allows the
first endpoint 104 to inform the second endpoint 106 of the MMS 102 network
addresses while presenting a seamless interface to the user. Software is loaded
into endpoint device 106 which equips endpoint device 106 to accept network
addresses for an MMS 102, drop a point-to-point connection between the
second endpoint device 106 and another system component such as MMS 102
and/or endpoint device 104, and then connect to a multipoint MMS conference
without providing apparent disruption to the user of the endpoint device 106.

In accordance with a preferred embodiment disclosed herein, the
MMS 102 1s enhanced as follows: The MMS is equipped with a data
transceiver 130 for receiving requests for the creation of "progressive" or
"spontaneous” conferences. The MMS 102 also includes an MMS
communications link establishment device 132, for example, in the form of
dial-out means for dialing out onto a telephone line when such an operation is
requested by an endpoint device 104, 106, 165 in the conference for the
purpose of incorporating an additional endpoint device or devices 104, 106,
165 into the conference. The MMS 102 includes private communications link
means in the multimedia signal routing device 129 for providing a private
conference between the endpoint device 104 initiating the dial-out and the
endpoint device 165 to be incorporated into the conference, while continuing
to maintain the original conference. This original conference takes place
between endpoint device 104 and one or more additional endpoint devices.
The MMS data transceiver 130 also includes means for receiving and relaying
requests received from the initiating endpoint device 104 for a particular
conference mode to the MMS processor 126.

FIG. 2 sets forth the data structures utilized by the endpoint
devices 104, 106, network 108, and MMS 102 of FIG. 1. Endpoint
memory 146 1s organized to contain one or more network address tables for
endpoint device 202, and endpoint memory 148 is also organized in this

manner. Each network address table for endpoint device 202 associates a
given first endpoint device with a corresponding network address. For

example, second endpoint device 204 specifies Conferee "A", and associates
Conteree "A" with network address 15924 stored in network address field 206.
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Second endpoint device 208 specifies Conferee "B", and associates

Conferee "B" with network address 36343 stored in network address field 210.
The nth endpoint device 212 associates Conferee "n" with network

address 84936 stored in field 214.

S In one of the disclosed methods, endpoint 104 calls endpoint 106.
As part of this process, endpoint memory 146 is updated to include the
network address for endpoint 106. The network address for endpoint 104 is
also stored, as this is passed to other endpoints on MMSs in some disclosed
methods. As additional parties are added to the conference, the network

10 addresses entered via the user interface of the convening terminal, for example
104, are placed in the memory 146 to associate an nth endpoint with an nth
network address.

Note that (not shown) the endpoint memory also contains a
similar table associating MMS1 (e.g., 102) with a network address, MMS?2

15 with a network address, etc. This table is downloaded, for example, when the
equipment is installed, or when a new MMS is installed. MMS network
addresses are entered via the user interface.

Network memory 124 is organized to include one or more
network address tables for network 216. Each of these network address tables

20  for network 216 associates a given network address with a corresponding list
of one or more communications links. For example, network address 15924
stored 1n field 218 1s associated with communications link 122 stored in
field 220. Network address 15925 stored in field 222 is associated with
communications links 215 and 217, stored in fields 223 and 224, respectively.

25 Network address 15926 (field 226) is associated with communications
links 120 and 122 (fields 227 and 228, respectively). Network address "n"
(field 230) 1s associated with three communications links, referred to as "m",
'x", and "y", and stored in fields 232, 234, and 236, respectively.

MMS memory 128 contains one or more network address

30 registers 238. Each network address register 238 associates a given network
with a given network address. For example, network 108 (fields 246, 248,
250, and 252) is associated with network addresses 15926, 45634, 76892, and
n (fields 240, 242, 244, and 252, respectively). Network 109 (field 258) is
associated with network address 94763 (field 256).



10

15

20

25

30

335

2150143

- 18 -

FIG. 3 sets forth a hardware configuration for an exemplary
endpoint device 300 constructed according to a preferred embodiment
disclosed herein. In this example, endpoint device 300 is coupled to a first
network 304 and a second network 316. First network 304 provides a
connection to an MMS reservation system 302, and second network 316
provides connections to an MMS 310, endpoint device 312, and endpoint
device 314. (Note that first network 304 and second network 316 could, but
need not, be the same network.) In the configuration of FIG. 1, endpoint
device 300 may be incorporated into the multimedia conferencing system as
endpoint device 104 and/or endpoint device 106. Alternatively, other types of
endpoint devices may be used for endpoint devices 104, 106.

Endpoint device 300 is based upon a personal computer. A first
endpoint communications link establishment device 306 includes a LAN
interface 320 and/or an automatic telephone dialing device 322. The first
network 304 interfaces with the first endpoint communications link
establishment device 306. A second endpoint communications link
establishment device 318 includes a multimedia coder/decoder (CODEC) 326,
and/or multimedia communication hardware 324. The second endpoint
communications link establishment means 318 interfaces with the second
network 316.

First and second endpoint communications link establishment
devices 306, 318 are coupled to a standard PC bus 308 of a type well-known
to those skilled in the art, such as an ISA bus. PC bus 308 interfaces with a
processor 330, which may be a standard microprocessor known to those
skilled in the art. The processor 330 is coupled to a memory 328. Enhanced
sottware 332 is stored in the processor 330 and/or the memory 328. This
enhanced software 332 implements the procedures set forth in FIGs. 7, 8, and
9, to be described in greater detail hereinafter.

Processor 330 interfaces with a plurality of peripheral devices
such as a mouse 334, a keyboard 336 and a video display 338. Mouse 334,
keyboard 336, and video display 338 are all standard items known to those
skilled in the art. In this manner, endpoint device 300 is equipped to
communicate multimedia information such as data and video.

Although the best service is obtained when all endpoint
devices 104, 106 participating in the conference are "enhanced,"” endpoint
devices which present a seamless interface to the user, enhanced operation in
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accordance with a preferred embodiment disclosed herein may be obtained if
only one enhanced endpoint device 104 (i.e., an initiating endpoint device for
Initiating a conference or a convenor endpoint device for adding an additional
endpoint device to the conference), and an enhanced MMS 102 are present.

The hardware structure of such an enhanced endpoint device was described in

conjunction with FIGs. 1 and 3 (above). These enhanced endpoint devices are

enhanced in the sense that they are adapted to implement the series of steps se
forth in FIGs. 7-9, to be described hereinafter.

FIG. 4 demonstrates the manner in which a conventional
network 108 may be adapted for multimedia conferencing applications
through the use of a MMS 102. In the example of FIG. 4, network 108 is a
conventional central switching office at a local telephone company. The
network 108 was designed for the purpose of carrying voice communications
over point-to-point links and includes a plurality of communication pathways
such as lines 402-424 for this purpose. However, these lines 402-424 may be
grouped together to carry information, such as video and data, in addition to
voice. Although network 108 is described as a central switching office, this is
done for illustrative purposes, it being understood that the network could be
another type of existing network, such as a LAN, an ATM cell switch, etc.

First endpoint device 104 is connected to network 108 via
communications link 118, which contains a video line 402, an audio line 404,
and a control/data link 406. (In actuality, video line 402 could represent
several conventional wire pairs, whereas audio line 404 may only include one
conventional wire pair.) Video line 402 connects to switch 440 in
network 108. Audio line 404 connects to switch 442, and control/data
line 406 connects to switch 444.

Second endpoint device 106 is connected to network 108 via
communications link 120, which contains video line 408, audio link 410, and
control/data line 412. Video line 408 connects to switch 452, audio line 410
connects to switch 454, and control/data line connects to switch 456.

Signal routing device 129 of MMS 102 is connected to
network 108 via communications link 122. This communications link 122

{

includes a plurality of video lines 414, 420, a plurality of audio lines 416, 422,

and a plurality of control/data lines 418, 424. Video line 414 connects to

switch 446 in network 108, audio line 416 connects to switch 448, control/data

line 418 connects to switch 450, video line 420 connects to switch 458, audio

S BN AA AAA - AAAR
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line 422 connects to switch 460, and control/data line 424 connects to
switch 462.

The switches 440-462 of network 108 are under the control of
network processor 116, which may be a conventional microprocessor device
known to those skilled in the art. The network processor 116 controls the
operation of each switch 440-462, and selectively connects and/or disconnects
a given switch (i.e., switch 440) to/from another switch (i.e., switch 452). The
circuit topology of network 108 with respect to switches 440-462 is shown for
tustrative purposes only, it being understood that network 108 may include
any switching topology equipped to selectively connect and/or disconnect a
plurality of communication links.

Retfer now to FIG. 5, which sets forth the hardware configuration
for the signal routing device 129 of MMS 102 (FIGs. 1 and 4). Signal routing
device 129 provides for the bidirectional switching and mixing of a plurality
of electronic multimedia signals to/from a plurality of endpoint devices 104,
106 (FIG. 1). The signal routing device of FIG. 5 is designed to process
video, audio, and control/data signals separately. However, signal processing
device 129 could alternatively be designed to process these signals in a
multiplexed manner. The signal routing device 129 of FIG. 5 interfaces with
each endpoint device 104, 106 via network 108 (FIG. 1). Signal routing
device 129 includes three signal routing entities: an audio signal routing
device 506, a video signal routing device 500, and a control/data signal routing
device 512. With respect to audio signal routing device 506, an electronic
multimedia signal representing audio from first endpoint device 104 is coupled
to audio line 404 through network 108. An aggregate audio signal
representing audio to first endpoint device 104 is also coupled to audio
line 404 through network 108. Audio line 404 interfaces with audio circuit
termination #1 (508), which is equipped to buffer, switch and/or amplify audio
signals.

In a manner analogous to that of audio signal routing device 506,
video signal routing device 500 selectively routes electronic multimedia
signals among a plurality of endpoint devices 104, 106 (FIG. 1). Video
signals to and from first endpoint device 104 are coupled to video line 402 via
network 108. Video line 402 interfaces with a first video circuit
termination #1 (502), which buffers, amplifies and/or switches video signals.
Stmilarly, control/data line 406 handles control/data signals to and from first




10

15

20

235

30

335

2150149

271 -

endpoint device 104. This control/data line is coupled to control/data circuit
termination #1 (514), which buffers, amplifies, and/or switches control/data
signals.

Signals from additional endpoint devices, i.e., from an Nth
endpoint device, are routed in a manner analogous to that described above for
first endpoint device 104. For example, audio to and from the Nth endpoint
device traverses audio line 422, video to and from the Nth endpoint device
traverses video line 420, and control/data signals to and from the Nth endpoint
device traverse control/data line 424. Audio line 422 is coupled to audio
circuit termination #N (510), video line 420 is coupled to video circuit
termination #N (504), and control/data line is coupled to control/data circuit
termination #N (516).

Audio circuit termination #1 (508), audio circuit termination #N
(5910), video circuit termination #1 (502), video circuit termination #N (504),
control/data circuit termination #1 (514), and control/data circuit termination
#N (516) are all coupled to a common internal switch 518 equipped to switch,
buffer, and/or amplify multimedia electronic signals. The common internal
switch 518 is equipped to independently process a plurality of multimedia
electronic signal types. For instance, electronic signals representing audio
information are processed using a set of audio switches, signals representing
video information are processed using a set of video switches, and signals
representing control/data are processed using a set of control/data switches.

Common internal switch 518 is coupled to an audio
mixer/switch 520, a video mixer/switch 522, a data mixer/switch 524, and
control hardware equipped with control software 526. Audio
mixer/switch 520 mixes and switches audio to and from all endpoint devices,
video mixer/switch 522 mixes and switches video to and from all endpoint
devices, and data mixer/switch 524 mixes and switches data to and from all
endpoint devices. Control hardware and software 526 includes a
microprocessor and memory adapted to execute the control software. This
control software controls the operation of the switches within common internal
switch 518.

FIG. 6 sets forth an alternate embodiment of the hardware
configuration for the signal routing device 129 of MMS 102 (FIGs. 1 and 4).
Note that the signal routing device 129 described in FIG. 5 utilizes discrete
processing circuitry for video, audio, and control/data signals, such that each
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type of signal 1s processed by a separate group of circuits at the point where
the signal routing device 129 interfaces with endpoint devices 104, 106. By
contrast, the signal routing device 529 of FIG. 6 is designed to process all
video, audio and control/data signals to and from a particular endpoint device
over a single communications link, wherein the video, audio, and control/data
signals are communicated in a multiplexed manner according to any of the
existing multimedia communications protocols known to those skilled in the
art. The signal routing device 529 of FIG. 6 may be employed as an
alternative to the signal routing device 129 of FIG. 5 in the hardware
configuration of FIG. 1 as "signal routing device 129." Endpoint device 104
(FIG. 1) communicates with signal routing device 529 over communications
link 118, and endpoint device 106 (FIG. 1) communicates with signal routing
device 529 over communications link 120. Signal routing device 529 utilizes
a coupler 6035, 607 at each communications link 118, 120, respectively, for the
purpose of separating multimedia signals according to the direction in which
these signals traverse communications links 118, 120. For instance,

coupler 605 separates multimedia signals transmitted from endpoint

device 104 (and destined for signal routing device 529), from multimedia
signals transmitted by other endpoint devices 106 and destined to be received
by endpoint device 104. Therefore, couplers 605, 607 are three-port devices
which separate a bidirectional multimedia signal stream presented at a first
port 1nto an outgoing multimedia signal stream at a second port and an
incoming multimedia signal stream at a third port.

The incoming multimedia signal stream from coupler 605 is
routed to a multimedia demultiplexer (DEMUX) 609, and the outgoing
multimedia stream from coupler 605 is routed to a multimedia multiplexer
(MUX) 611. Taken together, MUX 611 and DEMUX 609 comprise a first
MUX/DEMUX unit 601. Multimedia DEMUX 609 separates the incoming
multimedia signal stream into four components: a first component comprising
electronic signals representing audio, a second component comprising
electronic signals representing video, a third component comprising electronic
signals representing data, and a fourth component comprising electronic
signals representing control. Multimedia MUX 611 accepts a plurality of
incoming multimedia signal components, such as a first component
representing audio, a second component representing video, a third component
representing data, and a fourth component representing control. The
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MUX 611 integrates these four components onto a single multimedia signal
stream. These four components are fed to MUX 611 from a common internal
switch 613. Likewise, DEMUX 609 feeds these four signal components into
the common 1internal switch 613. Common internal switch 613 contains a
plurality of electronic switches, buffers, and amplifiers under the control of
control hardware and software 621. Control hardware and software 621
includes a microprocessor and memory. Common internal switch 613 is
coupled to an audio mixer/switch 615 for mixing and switching electronic
signals representing audio; common internal switch 613 is also coupled to a
video mixer/switch 617 and a data mixer/switch 619 for mixing and switching
electronic signals representing video and data, respectively.

MMS Reservation System

With reference to FIG. 7, the MMS reservation system 700 is a
computer-based device that communicates over a communications network,
such as network A 709, to MMS 713 and to endpoint device 715. The
reservation system 700 includes one or more network interfaces, such as
network intertace for network A 707, and network interface for
network C 705, which may be used to communicate with MMS 713. In
addition to providing a communications protocol interface between
network A 709 and reservation system 700, the network interface for
network A 707 1s responsive to endpoint device 715 requests for MMS 102
resources. Reservation system 700 also includes a microprocessor and
memory 703 which issues requests for required information to the endpoint
devices, confirms the availability of MMS 102 resources by checking against a
database of previous MMS reservations, and responds to endpoint device 715
with access codes and network identifiers as needed stored in a data storage
device 701.

Note that MMS 713 may be coupled to a plurality of networks,
including network A 709 and network B 711. Endpoint device 715 may be
equipped to communicate over a plurality of networks via a network interface
for network A 717, and a network interface for network B 719. The endpoint
device includes a microprocessor and memory 721, and an optional digital
signal processor (DSP) 723 for terminating various multimedia
communications protocols. A plurality of user interface devices 725, 727, 729
are provided, and are coupled to microprocessor and memory 721 or DSP 723.
User interface devices 725, 727, 729 may include, for example, a mouse or
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tablet, a touch-sensitive screen, a CRT, or LCD display, or the like. Bellcore
GR-1337-CORE describes an illustrative example of a reservation system 700.
Examples of such systems include the AT&T CRS (Conference Reservation
System), and CONVENE. Note: Although FIG. 7 refers to network A,
network C and network B, network A, network C and network B could, but
need not, refer to the same network.

The apparatus and method of the present invention involves the
use of an existing network 108, enhanced endpoint devices 104, 106, and an
enhanced Multimedia Server (MMS) 102 (FIG. 1). The invention provides
improved multipoint call setup and seamless transition from a point-to-point
call to a multipoint conference, as will be described with reference to FIGs. 7-
9. The flowcharts of FIGs. 8-9 are based upon the utilization of a system such
as that of FIG. 1, wherein a first party, a second party, and a third party are all
equipped with endpoint devices as shown in FIG. 1. The parties have access
through the network 108 to each other, and also are able to access a
Multimedia Server (MMS) and an MMS reservation system.

Several different alternate embodiments may be utilized to
implement a conference call in accordance with the principles of the invention,
as will be described with reference to FIGs. 8-11. According to a first
embodiment of the invention, as set forth in the flowchart of FIGs. 8A and 8B,
the first endpoint device 104 and second endpoint device 106 (FIG. 1) are
connected via network 108 as a conventional point-to-point audio only call or
as a point-to-point multimedia call (block 801). Next, at block 803, the user
Interface device 105 of first endpoint device 104 (FIG. 1) selects an option of
(1) adding a third endpoint device to the point-to-point call, (2) providing for
the communication of multimedia signals among the endpoint devices, and (3)
specifying a multimedia conference to be implemented by an MMS at a
specific network address (block 803). At block 805, endpoint communications
link establishment device 134 of first endpoint device (FIG. 1) transmits a
command to the endpoint communications link establishment device of the
second endpoint device 136 to break existing network connection referred to at
block 801 and await an incoming call from the MMS 102.

At block 807, the endpoint processor 142 of first endpoint
device 104 searches endpoint memory 146 to locate the network address for an
MMS 102 which was selected by the user interface device at block 803. At
block 808, the endpoint communications link establishment device 134 of first
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endpoint device 104 establishes a communications link with the MMS 102
specified by the network address located in block 806. Next, at block 809, the
endpoint communications link establishment device 134 of first endpoint
device 104 electronically requests MMS 102 to implement a multipoint,
multimedia conference among three endpoint devices.

A test 1s performed at block 811 to ascertain: Does MMS 102
have sutficient available hardware/software to handle the multimedia,
multipoint conference? The affirmative branch from block 811 leads to
block 813, and the negative branch from block 811 loops back to block 810.
At block 810, the MMS 102 sends first endpoint device 104 a telephone
number and/or network address for another MMS. Program control then loops
back to block 809. The affirmative branch from block 811 leads to block 813,
where endpoint communications link establishment device 134 of first
endpoint device 104 transmits network address and/or telephone number of
second endpoint device 106 to the MMS 102. At block 815, the MMS 102
establishes a multimedia communications link with second endpoint
device 106 via network 108. At block 817, the endpoint communications link
establishment device 134 of first endpoint device 104 transmits the network
address and/or telephone number of a third endpoint device to the MMS 102.

At block 821, a test is performed to see whether the privacy
feature has been requested at the user interface device 105 of the first endpoint
device 104. The privacy feature operates by providing a separate, private
communications link between an endpoint device which is about to be
incorporated into an existing multimedia conference and an endpoint device
which has already been incorporated into this conference and is being used to
bring the additional endpoint device into this conference. The affirmative
branch from block 821 leads to block 823, whereas the negative branch from
block 821 results in transfer of program control to block 831.

At block 823, the MMS 102 establishes a multimedia
communications link comprising a conference between the first and the third
endpoint devices which link is a private link in that it does not include the
second endpoint device 106.

At block 825, the private link of block 823 is maintained until
user interface device at first endpoint device 134 indicates that third endpoint
device is to be joined to the multimedia conference between first and second
endpoints 104, 106 which was established at block 815. Next, a decision is
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performed at block 827: Does user interface device 105 indicate that the third
endpoint 1s to join multimedia conference? The affirmative branch from
block 827 leads to block 831 and the negative branch from block 827 leads to
block 829. At block 829, the program waits for a predetermined interval (i.e.,
a few seconds), and program control loops back to block 825. The affirmative
branch from block 827 leads to block 831, where the MMS 102 establishes a
multimedia communications link with third endpoint device via network 108
such that multimedia communications are provided among first, second, and
third endpoint devices.

According to a alternate first embodiment, the initiating endpoint
device such as, for example, first endpoint device 104 contacts the MMS 102
(block 901), and then informs the MMS (for example, using in-band
signalling) of the network addresses of additional endpoint devices 104, 106
(block 903). The MMS 102 then connects to those endpoint devices 104, 106
(block 905). This procedure has the advantage of working in the case where
only the first (1nitiating) endpoint device 104 and the MMS 102 have been
enhanced. (Enhanced endpoint devices are endpoint devices including the
elements shown in FIG. 1 and adapted to execute the series of steps described
in FIGs. 8-11, to be described hereinafter.) In a second alternate embodiment,
described in the flowchart of FIG. 10, the first (initiating) endpoint device 104
contacts a recerving endpoint device 106 (block 1001), and requests the
second (receiving) endpoint device 106 to place a call to the MMS 102 at a
network address it provides (block 1003). The first endpoint (104) drops the
call to the second endpoint (106). Then, the first (initiating) endpoint
device 104 calls the MMS 102 (block 1005). This method of operation
typically results in network billing being split more evenly between the
initiator and the receiver of the call.

After this point, irrespective of the method of conference
implementation actually utilized, the addition of subsequent endpoint devices
to the conference may proceed as described above in connection with the first,
second, or third embodiments, with a private conference being formed as each
endpoint device is incorporated into the conference. Endpoint devices 104,
106 cooperating with each other and with the MMS 102 shield users from any
direct interactions with a reservation system or the MMS 102, or from any

perception of call disconnection or setup during the conference establishment
process.
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A more detailed embodiment is described hereinafter where the
endpoint device 104 is PC-based. A user interface is described using
constructs that are well known by a practitioner skilled in the art. This user
interface is graphically-based and includes elements such as menus, dialog
boxes, scroll boxes, command boxes, message boxes and text boxes. Two
scenarios are described--the first describes improved multipoint call setup, and
the second describes the seamless transition from a point-to-point to
multipoint conference.

In this scenario the endpoint user may place a call by selecting a
"Call” menu item from a main menu bar on the video window in a windows-
based environment. This would bring up a dialog box that presents a directory
of parties to call in a scrolling list box. The user then selects a party to call
and then selects a "Call" command button. The user may choose to call
another multimedia endpoint or the MMS. If the user chooses to call the
MMS, the normal procedure is followed for connecting a multimedia endpoint
to an MMS. After connecting to the MMS, the user may choose to call
another party by selecting an "Add Party" item from the main menu. A dialog
box would pop up and the user could select a party from a directory of other
endpoints or enter the telephone number(s) directly using the PC keyboard
and/or via the endpoint’s menus and dialog boxes.

In the flowcharts of FIGs. 8-11, upon receipt of a call from a
conference-initiating endpoint, the MMS creates a conference. The MMS 102
(FIG. 1) has no knowledge if the initiator was previously on a point-to-point
call and 1s adding a 3rd party, or if the initiator is just beginning a conference.
At this point, extensions to the multimedia protocol (for example, the MBE
NIA message described above) are used by the initiator’s endpoint device to
transfer the telephone numbers of the party to be added to the conference to
the MMS 102. The MMS is enhanced to decode the above-described
extensions to the protocol and to initiate a dial-out call to the new party.
Further, the status of the dial-out call is passed back to the initiator’s endpoint
which presents messages indicating that the call is currently being dialed, is
ringing, is busy, etc. The MMS first determines if there are enough resources
(communication ports which link to network 108) to handle the new party, and
if not, the MMS sends a status message to the initiating endpoint to that effect.
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There are two points at which the MMS evaluates its resources to
see 1f i1t can accommodate a conferencing request. First, after receiving the
nitial "begin conference" request, and again when receiving a request to add
another party to the conterence. Upon receipt of the initial conference request,
the MMS may go through the steps described 1in FIGs. 8-11. The resources
checked by the MMS can include availability of communication links (122),
availability of shared service circuits (such as the link establishment devices
[132] and data transceivers [130]) or data memory (128).

If the MMS determines there are insufficient resources to handle
the 1nitial conference setup, it may download a network address corresponding
to an alternate MMS to the endpoint device from which a conference is being
initiated, or the MMS may download an indication that the conference cannot
be handled at this time.

The handling of resource shortage when adding a party can be
ditferent from how it is handled during initial conference setup. In this case,
the MMS may choose to set up a cascade (as described in ITU-T H.243) to
another MMS to allow for the growth of the conference.

As an option, the initiator can choose to have a private
conversation with the new party before the party is added to the conference.
The initiator selects an option on the endpoint which is sent to the MMS. If
privacy 1s chosen, the MMS will split the conference into two subconferences:
one containing the initiator and the new party, and one containing all other
parties. After the new party has agreed to join the conference, the initiator will
send a message to the MMS indicating such. The MMS will then join the two
subconferences into one conference.

With respect to block 821 (FIGs. 8A and 8B), there are many
different methods an MMS 102 (FIG. 1) can use to implement the privacy
feature. Two methods will be provided here:

1. Method 1 (simple): Disconnect audio/video to/from all other
endpoints 1n the conference except the endpoint trying to add the new party
(initiator’s endpoint). This procedure can be implemented by turning off a
"listen/send"” variable transmitted to the endpoints. When a "join" message is
received, the audio/video to/from these endpoints will be returned,
by internally turning on listen/send to the endpoints; all parties can now
see/hear each other. 2. Method 2 (telephone-like): Create 2 sub-conferences,
one (1) for the party initiator trying to add another party to the conference, and
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one (2) for all other parties in the conterence. All parties in sub-conference 2
can see/hear each other, but they cannot see/hear the initiator or the new party.
When the new party 1s added, it 1s added to conference 1 and can see/hear only
the initiator. After the "join" message is received, subconferences 1 and 2 are

5 joined together; all parties can now see/hear each other. Any endpoint
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processor 142 equipped to send messages and/or commands to the MMS
processor 126 can create a conference, as well as add and delete other parties.

The MMS will allocate and deallocate its resources dynamically,
as parties are added and dropped from the conterence. Upon completion of
the conference, the MMS will delete its record of the conference, and all
resources are immediately available to be used in another progressive
multimedia conference.

In this next scenario, a seamless transition from a point-to-point
call to a multipoint conference 1s described. Similar to the previous scenario,
the user of the multimedia endpoint is presented with a screen that includes a
window for the conterenced video; menus, and dialog boxes for controlling
the conterence; and indications of the status of the conference.

The user places a call by selecting a "Call" menu item from the
main menu bar on the video window. This brings up a dialog box that
presents a directory of parties to call in a scrolling list box. The user selects a
party to call and then selects the "Call" command button.

After the user chooses to call another party, the normal procedure
1s followed for connecting one multimedia endpoint to another.

After connecting to the other party, the user may choose to add
another party to the conference by selecting the party from the directory or
entering the telephone number(s) in directly via the endpoint’s user interface
device, such as a keyboard, menus, and/or dialog boxes. At this point, the
endpoint uses an extension to the multimedia protocol to pass an indication to
the second party that the MMS or conferencing service will be calling the
second party. The second party’s endpoint will then indicate to its user that it
1S awaiting a call from the MMS. The initiator’s endpoint similarly displays a
message to 1ts user that it 1s connecting to the MMS. The initiator’s endpoint
then drops the point-to-point call, calls the MMS (which is capable of
progressively adding parties to a conference without pre-arranged
reservations), and instructs the MMS to dial the second party. Additional
parties can now be added to the conference.
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Partitioning of the Conferencing Functions

Multipoint call setup and transition from point-to-point to
multipoint can be accomplished by partitioning the functions described either
more to the MMS or more to the endpoint. That is, transition from a point-to-
point call to a multipoint call could be handled completely by an enhanced
endpoint without any assistance from an enhanced MMS. In that case, the
enhanced endpoint could contact the MMS reservation system, arrange a
multipoint conference, and pass the required dial-in (meet-me) telephone
numbers to Party 1. However, by partitioning the functions between an
enhanced endpoint and an enhanced MMS, the service presented to the user
operates more smoothly and efficiently, with enhanced feedback to the user.
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Claims:

1. A method for implementing a multimedia conference in a system comprising:

1) a network including a plurality of network communications links, each network
communications link being associated with a network address;

11) a multimedia server (MMS) coupled to the network and comprising:

a) multimedia bridge means for mixing and switching multimedia electronic
signals representing audio, video, data, and control among a plurality of endpoint devices
through the network;

b) MMS communications link establishment means for establishing
multimedia communications links on the network;

c) MMS network address transceiver for transmitting and receiving network
addresses over the network;

d) processing means comprising a microprocessor; and

€) memory means;

ii1) a plurality of endpoint devices, including a first and a second endpoint device,
each endpoint device comprising:

a) user interface means for accepting input from a user and for providing
multimedia output to a user, the multimedia output including at least one of audio, video,
and data;

b) endpoint communications link establishment means for establishing
communications links on the network;

¢) an endpoint network address transceiver for transmitting and receiving
network addresses over the network;

d) processing means including a microprocessor; and

€) memory means,

THE METHOD CHARACTERIZED BY:

a) the network assigning the MMS an MMS network address uniquely specifying a
particular MMS; and

b) programming the MMS network address into the memory means of at least one of

the plurality of endpoint devices.
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2. The method of implementing a multimedia conference as set forth in claim 1, further
CHARACTERIZED BY the steps of:

a) uploading the MMS network address from the memory means of the first
endpoint device to the endpoint communications link establishment means of the first

5 endpoint device;

b) the endpoint communications link establishment means of the first endpoint
device establishing a communications link with the MMS through the network;

¢) the first endpoint device endpoint network address transceiver transmitting a
network address for the second endpoint device to the MMS;

10 d) the communications link establishment means of the MMS establishing a
multimedia communications link between the MMS and the second endpoint device;
thereby providing a multimedia conference among a plurality of endpoint devices equipped
to communicate electronic signals representing audio, video, and data to each of the

endpoint devices.

15 3. The method for implementing a multimedia conference as set forth in claim 2,
further CHARACTERIZED BY the step of repeating steps (¢)-(d) for an additional

endpoint device comprising a third endpoint device.

4. The method for implementing a multimedia conference as set forth in claim 3,
further CHARACTERIZED BY the step of providing a private communications link
20 between the first and third endpoint devices such that the second endpoint device is
excluded from the private communications link, the private communications link being
provided during any time interval for which the first and second endpoint devices are

engaged in a multimedia conference.

. The method for implementing a multimedia conference as set forth i1n claim 2,
25 further CHARACTERIZED BY the steps of:
a) uploading the MMS network address from the memory means of the first
endpoint device to the endpoint communications link establishment means of the first

endpoint device;

.....
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b) the endpoint communications link establishment means of the first endpoint
device establishing a communications link with the second endpoint device through the
network;

¢) the first endpoint device transmitting an indication to the second endpoint device
to awatit a call from the MMS;

d) the communications link established between the first and the second endpoint
devices 1n step (b); and

e) the first endpoint device establishing a multipoint, multimedia conference, and

further characterized in that the multipoint conference 1s seamless.
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FIG. 84

FIRST ENOPOINT DEVICE AND SECOND ENDPOINT DEVICE ARE CONNECTED
AS A POINT-TO-POINT MULTIMEDIA CALL

USER INTERFACE DEVICE OF FIRST ENDPOQINT DEVICE SELECTS OPTION
OF (1) ADDING A THIRD ENDPOINT DEVICE TO THE POINT-TO-POINT CALL,
(2) PROVIDING FOR THE COMMUNICATION OF MULTIMEDIA SIGNALS
AMONG THE ENDPOINT DEVICES, AND (3) SPECIFYING A MULTIMEDIA
CONFERENCE TO BE IMPLEMENTED BY AN MMS AT A SPECIFIC NETWORK ADDRESS

ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT DEVICE OF FIRST ENDPOINT
DEVICE TRANSMITS COMMAND TO ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT

DEVICE OF SECOND ENDPOINT DEVICE: BREAK EXISTING NETWORK CONNECTION

REFERRED TO AT BLOCK 801 AND AWAIT AN INCOMING CALL FROM THE MMS

ENDPOINT PROCESSOR OF FIRST ENDPOINT DEVICE SEARCHES ENDPOINT MEMORY
T0 LOCATE THE NETWORK ADDRESS FOR AN MMS WHICH WAS SELECTED BY
THE USER INTERFACE DEVICE AT BLOCK 803

ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT DEVICE OF FIRST ENDPOINT
DEVICE ESTABLISHES A COMMUNICATIONS LINK WITH THE MMS SPECIFIED BY
THE NETWORK ADDRESS LOCATED IN BLOCK 806

ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT DEVICE OF FIRST ENDPOINT
DEVICE ELECTRONICALLY REQUESTS MNS TO IMPLEMENT A MULTIPOINT

IMEULIA CONEEKREN AMURN 11 NUPUINE UtY

DOES MMS HAVE SUFFICIENT AVAILABLE HARDWARE/SOFTWARE TO

1 HANDLE THE DAIULTIMEBIEAS MULTIPOINT CONFERENCE ?

ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT DEVICE OF FIRST ENDPOINT
DEVICE TRANSMITS NETWORK ADDRESS AND/OR TELEPHONE NUMBER OF SECOND
ENDPOINT DEVICE TO MMS

813

MMS ESTABLISH A MULTIMEDIA COMMUNICATIONS LIKE WITH SECOND ENDPOINT
DEVICE VIA NETWORK

.

817
ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT DEVICE OF FIRST ENDPOINT
DEVICE TRANSMITS NETWORK ADDRESS AND/OR TELEPHONE NUMBER OF THIRD
ENDPOINT DEVICE TO MMS

O

10 FIG. 8B
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FIG. 8B

FROM FIG. 8A

& g1

NC HAS PRIVACY FEATURE BEEN REQUESTED AT USER
INTERFACE DEVICE OYFESFIRST ENDPOINT DEVICE ?

MMS ESTABUSHES A MULTIMEDIA COMMUNICATIONS LINK BETWEEN
THE FIRST AND THE THIRD ENDPOINT DEVICES WHICH IS A PRIVATE

CONFERENCE IN THAT THIS CONFERENCE DOES NOT INCLUDE THE
SECOND ENDPOINT DEVICE

823

PRIVATE LINK OF BLOCK 823 MAINTAINED UNTIL USER INTERFACE

DEVICE AT FIRST ENDPOINT DEVICE INDICATES THAT THE THIRD

ENDPOINT DEVICE IS TO BE JOINED TO MULTIMEDIA CONFERENCE
BETWEEN FIRST AND SECOND ENDPOINTS ESTABLISHED AT

' BLOCK 813

829

827
DOES USER INTERFACE DEVICE INDICATE THAT THIRD
ENDPOINT IS TO JOIN MULTIMEDIA CONFERENCE ?

YES
WAIT 828

831

MMS ESTABLISHES A MULTIMEDIA COMMUNICATIONS LINK
WITH THIRD ENDPOINT DEVICE VIA NETWORK SUCH THAT

MULTIMEDIA COMMUNICATIONS ARE PROVIDED AMONG FIRST,

UNU., ANU JHIKD ENUPUINT UEY

(LEND

wi-bey, Frdee Gals. Boke
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FIG. 9

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK
ESTABLISHMENT DEVICE ESTABLISHES A COMMUNICATIONS | ~901

LINK WITH MMS VIA NETWORK

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK
ESTABLISHMENT DEVICE TRANSMITS NETWORK ADDRESSES [~903
AND/OR TELEPHONE NUMBERS OF ADDITIONAL ENDPOINT
DEVICES TO BE INCORPORATED INTO A MULTIPOINT
MULTIMEDIA CONFERENCE

NS ESTABLISHES A MULTIMEDIA CONMUNICATIONS LINK | g0
ANONG FIRST ENDPOINT DEVICE AND ADDITIONAL ENDPOINT

DEVICES SPECIFIED AT BLOCK 903

FIG. 10

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK 1001
ESTABLISHMENT DEVICE ESTABLISHES A COMMUNICATIONS
LINK WITH SECOND ENDPQINT DEVICE VIA NETWORK

FIRST ENDPOINT DEVICE ENDPOINT PROCESSOR SENDS A

COMMAND OVER COMMUNICATIONS LINK ESTABLISHED AT
BLOCK 1001 WHICH INSTRUCTS SECOND ENDPOINT DEVICE

COMMUNICATIONS LINK ESTABLISHMENT DEVICE T0 ESTABLISHF 1003
A MULTIMEDIA COMMUNICATIONS LINK WITH THE MNS AT A
SPECIFIED NETWORK ADDRESS AND/OR TELEPHONE NUMBER:
LINK ESTABLISHED AT BLOCK 1001 IS DISCONNECTED
FIRST ENOPOINT DEVICE ENDPOINT COMMUNICATIONS INK |

ESTABLISHMENT DEVICE ESTABLISHES A MULTINEDIA
COMMUNICATIONS LINK WITH THE MMS AT THE NETWORK
ADDRESS SPECIFIED IN BLOCK 1003

4 ﬁ~ ¢ f’ .
ari~he; Todr, apdb B
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FIG. 11

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT
DEVICE ESTABUISHES A POINT-TO-POINT AUDIO OR MULTIMEDIA LINK WITH
SECOND ENDPOINT DEVICE

1101

FIRST ENDPOINT DEVICE ENDPOINT PROCESSOR INSTRUCTS SECOND
ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT
DEVICE TO ESTABUSH A MULTIMEDIA COMMUNICATIONS LINK WITH THE

MMS BY AWAITING AN INCOMING TELEPHONE CALL FROM THE MMS TO
THE SECOND ENDPOINT DEVICE

1103

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT
DEVICE BREAKS POINT-TO-POINT COMMUNICATIONS LINK FORMED AT 1105

BLOCK 1101 WITH SECOND ENDPOINT DEVICE

FIRST ENDPOINT DEVICE ENDPOINT COMMUNICATIONS LINK ESTABLISHMENT {_~ 1107
DEVICE ESTABLISHES A MULTIMEDIA COMMUNICATIONS LINK WITH MNS

FIRST ENDPOINT DEVICE SENDS MMS THE NETWORK ADDRESS AND/OR
TELEPHONE NUMBER OF THE SECOND ENDPOINT DEVICE AS STORED IN |~ 1108
ENDPOINT MEMORY

FIRST ENDPOINT DEVICE ENDPOINT PROCESSOR INSTRUCTS MMS TO
ESTABUSH A MULTIMEDIA COMMUNICATIONS LINK WITH THE SECOND
ENDPOINT DEVICE BY PLACING A TELEPHONE CALL TO THE SECOND
ENDPOINT DEVICE

111

Kirky, Bades Gale Fcbes
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