Method, Apparatus and Network for Multi-Domain Conference Management
Cross Reference to Related Applications

[0001] The following U.S. provisional application is incorporated herein by reference:
U.S. Patent Application Serial Number 62/052237, filed September 18, 2014. If there are
any contradictions or inconsistencies in language between this application and the
provisional application that has been incorporated by reference that might affect the
interpretation of the claims in this application, the claims in this application should be

interpreted to be consistent with the language in this application.

Field of the Invention

[0002] The present invention relates to telecommmunications in general, and, more
particularly, to enabling, optimizing and managing communication sessions across multiple

teleconferencing environments.

Background of the Invention

[0003] Cloud-based Unified Communication (UC) services can provide unique
conferencing and collaboration services to customers such as business enterprises, as well
as the distinguishing ability to offer certain communications service providers (CSP) the
ability to market, resell, and manage UC services on a set of common infrastructure,

[0004] A business enterprise, such as a large corporation, might have multiple
telecom service contracts in effect with a UC provider, such as Tata Communications, and
also with one or more CSPs for voice services, such as AT&T or Time Warner. Where this is
the case, the business enterprise will want its employees to utilize all such telecom
resources to the greatest extent possible. In the course of doing business, an employee
might use both UC provider resources and CSP provider resources regularly, and teams of
employees might use both sets of resources concurrently within each team, such as for
conferencing.

[0005] Meanwhile, a CSP might want to leverage its own embedded communications
infrastructure in adopting, utilizing, and reselling UC services. An implementation in which a
CSP leverages its infrastructure atop the common UC infrastructure can be broadly

referenced as a Converged Communication Architecture (CCA). In order to provide CCA




abilities where end-users can access service from either CSP- or UC-based facilities, a set of
robust conference notification and management interfaces are required.

[ooo6] Ideally, conferencing in this manner should be able to take place across
multiple locations such as within a company, at home, or somewhere while traveling on a
business or personal trip. However, because each computer network that serves each
teleconferencing environment, or *domain,” has a particular demarcation and each
demarcation limits the network’s connectivity with one or more other computer networks of
other teleconferencing environments, the networking of endpoints across multiple domains
can be problematic.

[0oo73 Accordingly, what is needed is an improved technique for executing and
managing inter-domain communication sessions, without at least some of the disadvantages

in the prior art.

Summary of the Disclosure

[0008] A conference management system, telecommunications network, and method
are disclosed for enabling the management of teleconference resources across multiple
telecommunications networks. A particular problem in at least some systems in the prior
art can occur where multiple telecommunications networks are managed by different service
providers. For example and without limitation, a unified communications (UC) network with
video conferencing resources might be managed by a first service provider, a voice
communications network with audio bridging resources might be managed by a second
service provider, and a business enterprise might have user agreements in place with both
the first and second service providers.

[00091 In such a scenario, the business enterprise, as a user of both the UC network
and the voice communications network, needs to be able to leverage both networks, each
serving one or more teleconference domains, in order to take advantage of the
telecommunications resources in both networks to which it has access. The multi-domain
conference manager (MDCM) of the present disclosure is intended to address the foregoing
need of a business enterprise - or of another type of entity, such as a communications
service provider - to leverage multiple telecommunications networks that are managed by
different service providers.

[ooi0] In accordance with the illustrative embodiment of the present disclosure, the
MDCM, which can operate within one of the managed telecommunications networks

mentioned above, subscribes to a network management platform (NMP) and for one or



more sets of entities. Each set of entities defines a particular combination of

i) communications service provider(s) (CSP) and ii) enterprise, in which the combination
defines a particular scope of management. Additionally, the MDCM can subscribe to
conference-related events affecting a set of entities, so that the MDCM can receive
notifications from the NMP when the subscribed-to events occur.

[0011] When a conference-related event occurs, such as a particular conference
involving some video endpoints that are being set up with the UC network, the MDCM can
notify one or more managed CSP networks that are within a same scope of deployment as
that of the UC network, to report on related events as they occur. A related event in the
CSP network might be, for example, an audio bridge being accessed within the CSP network
to access the particular conference. Then, by directing a session manager that is assigned
to handle the particular conference, the MDCM can coordinate the connection of resources
associated with the multiple domains via a cascaded link between bridging resources
serving different domains. Such inter-domain resources include i) a multipoint control unit
(MCU) that is accommodating one or more video endpoints that are accessing the
conference directly through the enterprise network and ii) an audio bridge within the CSP
network that is accommodating one or more audio endpoints that are accessing through the
CSP network, for example and without limitation. The MDCM can also coordinate the
deallocation of resources at the end of each conference, such as the dropping of a cascaded
link between bridging resources that are serving different domains.

foo12] The multi-domain conference manager disclosed herein operates within a
telecommunications network that provides cloud-based, unified communications (UC) video
services, in accordance with the illustrative embodiment of the present disclosure. As those
who are skilled in the art will appreciate after reading this specification, however, the
disclosed conference manager can operate within a different type of telecommunications
network providing a different type of service. Furthermore, as those who are skilled in the
art will appreciate after reading this specification, the other telecommunications networks
that are involved in a conference can provide services other than the audio services
described herein.

[0013] An illustrative method comprises: transmitting, by a conference management
system in a first telecommunications network to a second data-processing system, a first
message that specifies a subscription to events that involve a predetermined set of entities;
receiving, by the conference management system, a second message from the second data-

processing system specifying that a first conference is starting, wherein the first conference



involves the set of entities identified in the first message; receiving the second message,
transmitting by the conference management system a third message to a third data-
processing system in a second telecommunications network, wherein the third message
specifies to the third data-processing system to monitor for activities related to the first
conference, and wherein the first and second telecommunications networks are managed by
different service providers; and upon receiving a fourth message from the third data-
processing system wherein the fourth message specifies the first conference, establishing by
the conference management system a communications link between a first bridging device
in the first telecommunications network and a second bridging device in the second
telecommunications network, wherein the first and second bridging devices are being used
by the first conference, and wherein the receiving of the fourth message is subsequent to
the transmitting of the third message.

[0014] An illustrative conference management system in a first telecommunications
network comprises: a receiver that is configured to receive a second message from a
second data-processing system specifying that a first conference is starting, wherein the
first conference involves a predetermined set of entities identified in a first message
transmitted to the second data-processing system; a transmitter that is configured to
transmit: (i) the first message to the second data-processing system, wherein the first
message specifies a subscription to events that involve the predetermined set of entities,
(i) upon receiving the second message, a third message to a third data-processing system
in a second telecommunications network, wherein the third message specifies to the third
data-processing system to monitor for activities related to the first conference, and wherein
the first and second telecommunications networks are managed by different service
providers; and a processor that is configured to coordinate, based on a fourth message
being received from the third data-processing system subsequent to the transmitting of the
third message and that specifies the first conference, the establishing of a communications
link between a first bridging device in the first telecommunications network and a second
bridging device in the second telecommunications network, wherein the first and second
bridging devices are being used by the first conference.

[oo15] An illustrative first telecommunications network comprises: a conference
management system that is configured to: (i) transmit, to a second data-processing
system, a first message that specifies a subscription to events that involve a predetermined
set of entities, (ii) receive a second message from the second data-processing system

specifying that a first conference is starting, wherein the first conference involves the set of



entities identified in the first message, (iii) transmit, upon receiving the second message, a
third message to a third data-processing system in a second telecommunications network,
wherein the third message specifies to the third data-processing system to monitor for
activities related to the first conference, and wherein the first and second
telecommunications networks are managed by different service providers, and (iv)
establish, upon receiving a fourth message from the third data-processing system wherein
the fourth message specifies the first conference, a communications link between a first
bridging device in the first telecommunications network and a second bridging device in the
second telecommunications network, wherein the first and second bridging devices are
being used by the first conference, and wherein the receiving of the fourth message is
subsequent to the transmitting of the third message; and a network management platform
that is configured to: (i) receive the first message from the conference management
system, (ii) receive, from the first bridging device, an indication that a communication
session with a first endpoint has started, and (iii) transmit the second message to the
conference management system, in response to the receiving of (a) the first message and

(b) the indication that the communication session has started.

Brief Description of the Drawings

[0016] Figure 1 depicts a schematic diagram of telecommunications system 100, in
accordance with the illustrative embodiment of the present disclosure.

[0017] Figure 2 depicts a schematic diagram of some of the salient data-processing
systems within unified communications network 101 and communications service provider
network 102-1, within system 100.

[0018] Figure 3 depicts a schematic diagram of multi-domain conference manager
(MDCM) 201, situated within network 101.

[0019] Figures 4A through 4D depict message flow diagrams that represent at least
some of the salient, operational logic of MDCM 201 and other elements in system 100.

[0020] Figures 5A through 5C depict message flow diagrams associated with
establishing a cascaded audio link as part of a conference that spans multiple domains in
system 100

[0021] Figure 6 depicts the connections between endpoints 104-1 and 104-2 that
result from at least some of the operations depicted in Figures 5A through 5C.



Detailed Description

[0022] Figure 1 depicts a schematic diagram of telecommunications system 100, in
accordance with the illustrative embodiment of the present disclosure. System 100
comprises unified communications (UC) network 101, communications service provider
(CSP) networks 102-1 through 102-M, enterprise networks 103-1 through 103-N, and
communication endpoints 104-1 through 104-P, interconnected as shown. M, N, and P are
positive integers whose values are independent of one another.

[0023] UC network 101 is a telecommunications backbone network. Network 101 is
managed by one or more backbone providers or operators, and provides bandwidth for
various unified communications services and network access to communication endpoints in
one or more CSP networks 102-1 through 102-M and one or more enterprise
networks 103-1 through 103-N. Generally, “unified communications” refers to the
integration of real-time, enterprise, communication services. One of the services provided
by network 101 is conferencing, including audio, web, and video conferencing. UC
network 101 can be a first telecommunications network 101 that can comprise a conference
management system, such as multi-domain conference manager (MDCM) 201. The MDCM
can transmit messages (e.g., a first message 403, 407) that specify a subscription to events
that involve a predetermined set of entities, to a second data processing system. The first
message is explained in more detail with reference to Figure 4 below. The second data
processing system can be, for example, network management platform (NMP) 203. The
salient components of UC network 101 are described below and in Figure 2.

[0024] CSP network 102-m, wherein m can have a value of between 1 and M,
inclusive, is a telecommunications network managed by a particular service provider or
operator. Each CSP network 102-m can be denoted as a “second telecommunications
network.” In other words, CSP network 102-m and the expression “second
telecommunications network” are used interchangeably throughout this description. Each
CSP network 102-m provides interconnectivity to its subscribers, such as the users of one or
more communication endpoints that are associated with network 102-m, by allocating
telecommunications resources that include voice and data communications resources and
computing resources. Each CSP network 102-m has one or more communication endpoints
associated with it, as described below, and provides interconnectivity between each
communication endpoint and a node that is external to the CSP network. There can be any

number of such CSP networks present, as those who are skilled in the art will appreciate



after reading this specification. The salient components of CSP network 102-m are
described below and in Figure 2.

[0025] Enterprise network 103-n, wherein n can have a value of between 1 and N,
inclusive, is a local telecommunications network. Each enterprise network 103-n can be
associated with a business organization and provides interconnectivity to its various
company sites in order to share telecommunications resources, including voice and data
communications resources and computing resources (e.g., equipment, processing power,
memory, bandwidth, etc.). Each enterprise network 103-n has one or more communication
endpoints associated with it, as described below, and provides interconnectivity between
each communication endpoint and a node that is external to the enterprise network. There
can be any number of such enterprise networks present, as those who are skilled in the art
will appreciate after reading this specification.

{00261 Each CSP network 102-m and enterprise network 103-n serves a separate
domain. In the context of this specification, a domain can be a teleconferencing
environment of a single organization, a closed user group, a company, or a community with
logical (administration, policy, or management) and/or physical (network or security device)
separation from other teleconferencing environments. A single domain can include one or
more zones with logical and/or physical demarcations such as one that can be provided by a
firewall, a router, or a session border controller (SBC), for example and without limitation.
Each domain can be served by different technologies or protocols from one another,
including different types of signaling such as SIP (Session Initiation Protocol), H.323,
WebRTC (Web Real Time Communication), and TIP (Telepresence Interoperability Protocol),
and different types of media codecs, such as H.264, H.265 and VP8.

[0027] Each communication endpoint 104-p, wherein p can have a value of
between 1 and P, inclusive, is a node or terminal that provides access to one or more
telecommunications services, such as audio or video conferencing, for one or more people
or machines, or both. There can be any number of communication endpoints (or
“endpoint”) associated with each CSP network 102-m, any number of endpoints associated
with each enterprise network 103-n, and different numbers of such endpoints across the
CSP and enterprise networks.

[0028] Figure 2 depicts a schematic diagram of some of the salient data-processing
systems within unified communications network 101 and communications service provider
network 102-1, in accordance with the illustrative embodiment of the present disciosure.

Telecommunications system 100, as depicted in Figure 2 and consistent with Figure 1,



comprises UC network 101, CSP network 102-1 with associated endpoint 104-1, and
enterprise network 103-1 with associated endpoints 104-2 and 104-3. Although particular
networks and endpoints are depicted for pedagogical purposes, any combination of CSP
networks, enterprise networks, and endpoints are aiso contemplated, as those who are
skilled in the art will appreciate after reading this specification. Also, for clarity purposes,
the communications infrastructure that is specific to enterprise network 103-1 is omitted
from the figure, though it is to be understood that endpoints 104-2 and 104-3 are
associated with the enterprise network.

[0029] Multi-domain conference manager (MDCM) 201 is a data-processing system
that is configured, as a conference management system, to receive events from one or
more networks that serve domains, such as CSP network 102-1 and enterprise
network 103-1 as depicted, and to act on the received events. In other words, MDCM 201
and the expression “conference management system” are used interchangeably throughout
this description. In particular, MDCM 201 is configured to subscribe to network
management platform 203 for specific entities, including service providers,
customers/tenants, contacts, and virtual meeting rooms (VMR). MDCM 201 can also
subscribe to specific events relevant to the specific entity or entities for which each entity
subscription is initiated. Consequently, MDCM 201 can receive notifications of the
subscribed-to events, such as conference-start and conference-end notifications, as well as
participant-level notifications, such as participant-connect and participant-disconnect. The
subscriptions are made by each MDCM instance that MCDM 201 executes, wherein an
“instance” is described in further detail below and in Figure 3. MCDM 201 can transmit a
first message 403, 407 that specifies a subscription to events that involve a predetermined
set of entities, to a second data-processing system 203. The second data-processing
system can be a network management platform (NMP) 203. In other words, NMP 203 and
the expression “second data-processing system” are used interchangeably throughout the
description.

[0030] MDCM 201 interfaces with CSP network manager 211 in each CSP
network 102-m, session manager 202, and network management platform 203, as
described below. CSP network manager 211 is also referred to as a third data-processing
system 211. In other words, the CSP network manager 211 and the expression “third data-
processing system” are used interchangeably throughout the description. When conference
participants join on CSP network 102-1, for a UC-related conference that is being
coordinated by UC network 101, MDCM 201 is configured to notify session manager 202 to



establish cascaded media (e.g., audio, video, etc.) links between UC network 101
conference elements, such as MCU 204, and CSP bridge 212 that hosts the external, CSP-
based participants. MCU 204 is also denoted a “first bridging device” 204. In other words,
MCU 204 and the expression “first bridging device” 204 can be used interchangeably
throughout the description. Further, CSP bridge 212 is also denoted a “second bridging
device” 212. In other words, the terms “CSP bridge” 212 and “second bridging device” can
be used interchangeably throughout this description. MDCM server computer 201 is
described in further detail below and in Figure 3.

[0031] In addition to receiving and acting on events, MDCM 201 is configured to
provide a converged conference view of participants. This is possible because MDCM 201 is
positioned within telecommunications system 100 with visibility of both i) teleconference
participants who are connected into unified communications network 101 (e.g., through
enterprise network 103-1, etc.) and its infrastructure and ii) teleconference participants who
are connected through a CSP network (e.g., CSP network 102-1, etc.). As conference
events (e.g. start/end) are received from NMP 203, MDCM 201 can maintain a current view
of all active conferences in the network. Furthermore, MDCM 201 can maintain a current
view of all participant legs (CSP- and MDCM-connected) and can maintain a current view of
all active participants by using participant events (e.g. connect, disconnect) in notifications
from NMP 203 and CSP manager 211.

[0032] Session manager (SM) 202 is a data-processing system configured to manage
communication sessions among one or more telecommunications networks that serve
domains, such as CSP network 102-1 and enterprise network 103-1 as depicted. SM 202
enables the domain-serving networks to interact with one another in one or more
communication sessions, such as through the Session Initiation Protocol (SIP), for example
and without limitation. SM 202 enables inter-domain audio and video communication
sessions among the domains. When interfaced with SM 202, each domain-serving network
can continue to employ and operate its own methods and technology. In some
embodiments, SM 202 can include session management, resource management, policy, and
routing components, for a variety of different communication sessions including, but not
limited to, audio and/or video based communication sessions, and applications such as web
conferencing and any third party software that is designed to handle video or audio (e.g.,

voice, etc.).



[0033] SM 202, in some embodiments, is configured to perform one or more of the

following functions, in any combination, and under the control of or with information
provided by MDCM 201:

vi.

receive and analyze a communication session request (signaled by a
telephony or web protocol) from one or more endpoints (users including,
without limitation, software clients, hardware based endpoints, web clients
running on maobile devices, and the like);

determine the viability of a communication session based on one or more
attributes of the session;

connect one or more requesting endpoints to another device (e.g., another
endpoint, MCU 204, IVR 206, etc.) to start the session;

establish cascaded links (e.g., audio links, etc.) between devices within UC
network 101 (e.g., MCU 204, etc.) and devices within CSP network 102-1
(e.qg., bridge 212, etc.).

continuously or periodically monitor the session for problems with or changes
in the session; and

alter the parameters of the session in accordance with one or more
predetermined policies, if a problem or change is detected, in order to

maintain the viability of the session.

SM 202, in other embodiments, can also be configured to originate one or more

communication sessions.

[0034] SM 202 as depicted in Figure 2 is part of UC network 101. However, SM 202
can physically and/or logically be part of a network different than UC network 101, as those
who are skilled in the art will appreciate after reading this disclosure. Furthermore, SM 202

store one or more instances of session management functionality, wherein multiple

instances can be implemented in UC network 101 (e.g., for multiple teleconferences, for

resilience, etc.).

[0035] Network management platform (NMP) 203 is a data-processing system that

provides network management, reporting, analytics, mass provisioning, scheduling, billing,

and conference management. For example and without limitation, NMP 203 can comprise a

server computer that executes Synergy SKY™ software with network management

functionality. Such functionality can include provisioning, scheduling, MCU allocation,

monitoring, reporting, and/or billing capability, for example and without limitation.

NMP 203 is configured to receive, from one or more MCUs 204, indications of conference-
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and participant-related events as they occur, as detected by the MCUs. NMP 203 is
configured to receive subscriptions from MDCM 201, as described above, to monitor for
events related to those entities identified in each subscription, and to report to MDCM 201
on events that occur within the scope of management of each MDCM instance that executes
on MDCM 201.

[0036] In at least some embodiments of the present disclosure, NMP 203 reports
only on those events that occur within the scope of management of each instance, as
specified in the subscriptions received from MDCM 201, rather than on every event reported
to the NMP by the one or more MCUs 204,

[0037] Multipoint control unit (MCU) 204 is a data-processing system that is
configured to interconnect (i.e., “bridge”) calls from multiple sources. The multipoint
control unit is a node in the network that provides the capability for multiple enterprise-
associated endpoints to participate in a multipoint videoconference via bridging those
endpoints. For example and without limitation, MCU 204 can comprise one or more Acano™
units with multipoint control functionality. In addition, MCU 204 can interface via a
cascaded link with CSP bridge 212. Although a single MCU is depicted as being associated
with UC network 101, multiple MCUs can operate within UC network 101, as those who are
skilled in the art will appreciate after reading this specification. Furthermore, one or more
MCUs can be bridges, proxy servers, gateways, and any combination and number of media
data-processing systems thereof.

[0038] In addition, MCU 204 is capable of notifying NMP 203 of conference- and
participant-related events as they occur. In some embodiments, the event notifications are
made in the form of call-detail records (CDR). In general, a CDR is a data record that
documents the details of a telephone call or other communications transaction. The record
contains various attributes of the call, such as time, duration, completion status, source
number, and/or destination number, for example and without limitation.

[0039] Service delivery platform (SDP) services 205 provide a structure for service
delivery, including controls for service sessions and protocols for service use. It is in this
capacity that SDP services 205 can provide authentication (e.g., PIN-based, etc.) for one or
more endpoints. The SDP data can keep MDCM 201 informed on the overall topology of
unified communications network 101 (e.g., enterprises, contacts, virtual meeting rooms,
etc.).
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[oo4ao0] IVR server 206 is a data-processing system that is configured to provide a
waiting room capability (e.g., with music-on-hold, etc.) prior to a communication session
actually starting.

[0041] The aforementioned elements within UC network 101 are interconnected, at
least in part, via network connectivity 207, which can comprise one or more subnetworks.

[0042] As those who are skilled in the art will appreciate, after reading this
specification, a division of functionality that is different than in the description above is
possible within UC network 101. For example and without limitation, at least some of the
elements described above can be implemented on one or more server computers, or two or
more of the elements described above can implemented on the same server computer, or
both.

[0043] CSP manager 211 is a data-processing system that provides a “watch”
registration and notification capability. What the “watch” registration entails is that the CSP
Network Manager application notifies MDCM 201 of activities related to a conference being
monitored, as described below and in Figures 4A-4D.

[0044] CSP bridge 212 is a data-processing system that provides teleconference
bridge capability within the CSP network that it serves. The multipoint control unit is a node
in the network that provides the capability for multiple CSP-associated endpoints to
participate in a multipoint conference via bridging those endpoints within CSP
network 102-1. In addition, CSP bridge 212 can interface via a cascaded link with MCU
204. Although a single CSP bridge is depicted as being associated with CSP network 102-1,
multiple CSP bridges can operate within CSP network 102-1, as those who are skilled in the
art will appreciate after reading this specification. Furthermore, one or more CSP bridges
can be bridges, proxy servers, gateways, and any combination and number of media data-
processing systems thereof.

[0045] In addition, CSP bridge 212 is capable of notifying CSP manager 211 of
bridge-related activities as they occur. In some embodiments, the notifications are made in
the form of call-detail records (CDR).

[0046] CSP session border controller (SBC) 213 is a data-processing system that
governs the manner in which sessions are initiated, conducted, and terminated on a Voice
over Internet Protocol (VoIP) network, in which at least one of the endpoints involved in the
session is associated with CSP network 102-1.

[0047] CSP IVR 214 is a data-processing system that is configured to provide a

waiting room capability (e.g., with music-on-hold, etc.) prior to a communication session
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actually starting, to an endpoint that is associated with CSP network 102-1, such as
endpoint 104-1 as depicted.

[0048] The aforementioned elements within CSP network 102-1 are interconnected,
at least in part, via network connectivity 216, which can comprise one or more
subnetworks.

[0049] As those who are skilled in the art will appreciate, after reading this
specification, a division of functionality that is different than in the description above is
possible within CSP network 102-1. For example and without limitation, at least some of
the elements described above can be implemented on one or more server computers, or
two or more of the elements described above can implemented on the same server
computer, or both.

[0050] In some embodiments of the present disclosure, CSP network 102-1 can
further comprise one or more service provider routers, one or more load balancers, and/or
one or more signaling servers. One or more of these components can scale in number and
can be in different physical locations.

[0o051] Figure 3 depicts a schematic diagram of the multi-domain conference
manager (MDCM) 201 data-processing system, in accordance with the illustrative
embodiment of the present disclosure. MDCM 201 can be implemented in hardware,
software, or a combination of hardware and software. Although MDCM 201 is depicted as a
single server computer, software components of MDCM functionality can reside in multiple
server computers, or in one or more like computing devices or machines, for that matter.
The server computers or like computing devices or machines can comprise one or more
central processing units (processors) and one or more memory devices. The structure and
function of such server computers and the like are well known to those skilled in the art.

[0052] In accordance with the illustrative embodiment of the present disclosure,
MDCM 201 comprises, as a conference management system: processor 301, memory 302,
and receiver and transmitter 303, which are interconnected as shown. In accordance with
the illustrative embodiment of the present disclosure, MDCM 201 is a server computer. As
those who are skilled in the art will appreciate after reading this specification, however,
MDCM 201 can be a different type of data-processing system or computing device.

[0053] Processor 301 is a general-purpose processor that is configured to execute an
operating system and the application software that performs the operations described
herein, including at least some of the operations described in Figures 4A through 4D and 5A
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through 5C, as well as in other figures. It will be clear to those skilled in the art how to
make and use processor 301.
[0054] Memory 302 is a non-volatile memory that is configured to store:

a. operating system 311, and

b. application software 312, and

c. database 313.
Memory 302 can store one or more software instances of multi-domain conference manager
(MDCM) functionality, wherein multiple instances can be implemented in UC network 101.
For resilience purposes, a pair of MDCM instances can be implemented in a primary/standby
arrangement. Each MDCM instance (or pair of instances) can be dedicated to handling a
given set of entities within its management scope. For example and without limitation, a
first instance can handle a first business enterprise customer and its service agreements
with UC network 101 one or more CSP networks 102, a second instance can handle a
second business enterprise customer and its service agreements, and so on.

[oo55] Each MDCM instance, or “conference management instance”, has multiple
external software interfaces, including CSP adapters (i.e., one for the interface to CSP
manager 211 within each CSP network 102-m), SDP data access, a session manager
interface, and a network management platform interface. In some embodiments, the
software interface to each CSP manager 211 across multiple CSP networks has some
proprietary implementation, so that these software interfaces can be abstracted into a set of
CSP adapters. For resilience and availability purposes, each MDCM instance can operate
independently from the SDP platform that is retrieving all requisite data from SDP
periodically. As noted earlier, when a cascaded link needs to be established or torn down,
the serving MDCM instance will interface with a session manager component to facilitate
this. A network management client interface can be implemented to subscribe to and
receive events from network management platform 203.

[0056] It will be clear to those skilled in the art how to make and use memory 302.

[0057] Receiver and transmitter 303 is configured to MDCM 201 to receive from and
transmit to other elements within telecommunications system 100, including session
manager 202, network management platform 203, and CSP manager 211, for example and
without limitation. It will be clear to those skilled in the art how to make and use receiver
and transmitter 303.

[0058] Figures 4A through 4D and 5A through 5C depict message flow diagrams that
represent at least some of the salient, operational logic of MDCM 201 and some of the other
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elements in telecommunications system 100. In particular, the figures feature i) the
subscribing to one or more events that concern entities in multiple domains and ii) the
processing of communication sessions based on the subscribed-to teleconference events.
The techniques disclosed herein, however, can be applied to other types of conferencing
events, as those who are skilled in the art will appreciate after reading this specification.

[0059] In regard to the methods represented by the disclosed operations and
messages, it will be clear to those having ordinary skill in the art, after reading the present
disclosure, how to make and use alternative embodiments of the disclosed methods wherein
the recited operations, sub-operations, and messages are differently sequenced, grouped,
or sub-divided - all within the scope of the present disclosure. It will be further clear to
those skilled in the art, after reading the present disclosure, how to make and use
alternative embodiments of the disclosed methods wherein some of the described
operations, sub-operations, and messages are optional, are omitted, or are performed by
other elements and/or systems.

[0060] Figures 4A through 4D depict message flow diagrams that represent at least
some of the salient, operational logic of MDCM 201 and some of the other elements in
telecommunications system 100, involved in provisioning and managing a conference that
spans domains, in accordance with the illustrative embodiment of the present disclosure. In
particular, Figures 4A through 4D depict interactions among MDCM 201, SM 202, NMP 204,
and CSP manager 211.

[0061] Figure 4A depicts operations that concern the provisioning of resources across
multiple conference domains. At operation 401, an MDCM instance executed by MDCM 201
subscribes for (i.e., registers with) NMP 204, via one or more messages 403, for all entities
(e.g., service providers, enterprises/tenants, contacts, virtual meeting rooms, etc.) that are
within the instance’s deployment scope. Each instance handles a specific “scope” (e.g., one
or more CSP networks, one or more enterprise networks, one or more combinations of CSP
and enterprise networks, etc.)

[0062] At operation 405, an instance executed by MDCM 201 subscribes, via one or
more messages 407, for all events related to one or more conferences (e.g., conference
start, conference end, etc.) and related to conference participants (e.g., participant
connecting, connected, disconnected) affecting or involving the aforementioned entities.
For example, a given MDCM instance might subscribe to events that occur for a conference
that it identifies to NMP 203 with a unique conference identification, such as “conf_ID:123";

consequently, NMP 203 going forward will monitor for all such events occurring for
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conf_ID:123. The one or more messages 403 and the one or more messages 407 for the
subscription of an instance executed by MDCM 201 can be combined in a first message 403,
407. In other words, the first message 403, 407 can comprise the one or more messages
403 and/or the one or more messages 407. The first message 403, 407 can specify a
subscription to events that involve a predetermined set of entities. The predetermined set
of entities can comprise an enterprise and a communications service provider, wherein the
communications service provider manages the second telecommunications network 102-1.

[0063] Figure 4B depicts operations that concern the events leading to the adding of
a cascaded link. At operation 411, NMP 203 notifies MDCM 201 via message 413 of a
conference event occurring. The message 413 of a conference event occurring is also
referred to as “second message” 413 throughout the description. The second message 413
can specify that a first conference is starting, wherein the first conference involves the set
of entities identified in the first message 403, 407. Moreover, the first conference can be
identified by a first conference ID in the second message. Further, in response to the
receiving of the second message, a second conference ID can be determined. The second
conference ID can serve to identify the first conference to the third data processing
system 211. In response, at operation 415, MDCM 201 cross references the unique
conference ID provided in message 413 with the conferences that an MDCM instance
already has in its cache, in order to determine if it is already noted as active in its cache.
Provided that the conference is new and not already established in its cache, the MDCM
instance verifies that the entity (VMR, contact, tenant, service provider) are within its scope
of management. If the conference is new and in scope, the MDCM instance creates a new
managed conference record in its cache. Operation 411 and message 413 correspond to
operation 522 and message 523, respectively, in Figure 5A.

[0064] MCDM 201 also looks up whether the conference of the particular MDCM
instance includes participants in domains outside of UC network 101 and determines the
conference ID to which to refer when communicating with the outside network. For
example, if conference “conf_ID:123" has started and “conf ID:123" has at least one
endpoint participant calling into the conference with a CSP-supplied conference ID of
“conf_ID:789", MDCM 201 retrieves the CSP-supplied conference ID for future use.

[0065] MDCM 201 can receive from NMP 203, for one or more applicable MDCM
instances, notifications of conference-level information including the bridge name, unique

conference ID, NMP VMR GUID, conference name, customer name, start time, end time,
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and number-of-participant information, and subsequently base the adding of a cascaded link
on one or more of these.

[0066] At operation 417, once a UC conference start event is received (e.g., via
message 413) for a scoped conference, an MDCM instance executed by MDCM 201 can
initiate a “watch” on the CSP conference manager application for all activities related to the
conference, by transmitting message 419 to CSP manager 211. Message 419 is also
referred to as “third message” 419 throughout the description. The third message 419 can
specify to the third data processing system 211 to monitor for activities related to the first
conference. What the “watch” registration entails is that CSP manager will notify MDCM 201
of activities related to the conference being monitored. For example, having accessed the
CSP-supplied conference ID of “conf_ID:789”, MDCM 201 includes this ID in message 419 to
identify the conference of interest.

[0067] At operation 421, CSP manager 211 stores the watch initiation and starts the
monitoring of for all activities related to the conference (e.g., conf_ID:789, etc.).

[0068] At operation 423, CSP manager 211 notifies MDCM 201 via message 425 of
an activity occurring that is related to the conference identified in message 419.

Message 425 is also referred to as “fourth message” 425 throughout the description. The
fourth message 425 can specify the first conference. Upon receiving the fourth

message 425, the MDCM 201 can establish a communications link 655 between a first .
bridging device 204 and a second bridging device 212, wherein the first bridging device 204
is located in a first telecommunications network and the second bridging device 212 is
located in a second communications network different from the first communications
network. This might occur because CSP bridge 212 might have been already handling at
least one participant leg in the conference prior to the CSP manager storing the watch
initiation at operation 421. Alternatively, it might occur because the CSP bridge adds a first
participant leg subsequent to operation 421. Operation 423 and message 425 correspond
to operation 594 and message 595, respectively, in Figure 5B.

[0069] At operation 427, in response to receiving message 425, MDCM 201 starts the
process of adding cascaded link 655 (in Figure 6) to the conference. The cascaded link 655
can be communications link 655. In other words, the term “cascaded link” 655 and
“communication link” 655 are used interchangeably throughout this application.

Operation 427 corresponds to operation 597 in Figure 5C. This has the technical advantage
that the cascaded link between the different networks can be established more efficiently

and more quickly such that the session can be opened more efficiently.
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[0o70] Figure 4C depicts operations that concern the events reported by NMP 203
leading to the dropping of a cascaded link for a particular conference. At operation 441,
NMP 203 notifies MDCM 201 via message 443 of a conference end occurring for the
particular conference. In response, at operation 445, the MDCM instance determines if the
conference end event is for a conference it has in its active-conference list. If the
conference end event is for a conference that MDCM 201 is currently managing, MDCM 201
initiates processes to tear down any cascaded links related to the conference, by
transmitting message 447 to SM 202. In addition, MDCM 201 stops any active watches at
CSP manager 211 for the conference, by transmitting message 449 to CSP manager 211.
The MDCM instance changes the state of the conference in its active cache and removes it
from its active-conference cache.

[0071] MDCM 201 can receive from NMP 203, for one or more applicable MDCM
instances, notifications of conference-end information including the bridge name, unique
conference ID, NMP VMR GUID, conference name, customer name, start time, end time,
and number-of-participant information, and subsequently base the dropping of a cascaded
link on one or more of these.

[0072] At operation 451, in response to receiving message 447, session manager
202 coordinates the dropping of the cascaded link for the particular conference.

[0073] At operation 453, in response to receiving message 449, CSP manager 211
stops the watch related to the particular conference.

[0074] Figure 4D depicts operations that concern the events reported by CSP
manager 211 leading to the dropping of a cascaded link. At operation 461, CSP
manager 211 transmits message 463 to MDCM 201, indicating that the last CSP participant
leg has dropped from CSP bridge 212 for a particular conference.

[0075] At operation 465, in response to receiving message 463 for a particular
conference, MDCM 201 transmits message 467 to SM 202 after a configured time interval,
instructing the session manager to drop cascaded link 655 that was being used for the
conference.

[0076] At operation 469, in response to receiving message 467, session
manager 202 coordinates the dropping of the cascaded link. This has the technical
advantage that the cascaded link can be dropped efficiently once a determination is made
that the cascaded link is no longer necessary. Hence the resources involved in establishing

the cascaded link are dropped in a timely manner and hence available for new sessions.
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[0077] Figures 5A through 5C depict message flow diagrams associated with
establishing a cascaded audio link as part of a conference that spans multiple domains, in
accordance with the illustrative embodiment of the present disclosure. For pedagogical
purposes, the operations described below support a scenario in which a conference is be
conducted by a team of employees of a business enterprise that has access to UC
network 101 and managed services on one or more CSP networks 102. In particular, the
business enterprise has access to video services on network 101 and to low-cost voice
services on network 102-1. Itis in the best interests of this business enterprise to leverage
as fully as possible not only the video conferencing resources to which it has access in UC
network 101, but also the audio conferencing resources in CSP network 102-1.

[0078]1 In support of the foregoing scenario, the figures depict the initialization and
starting of a subscribed-to teleconference event, in which signaling and call control elements
of i) a video communication session attempt involving enterprise-associated endpoint 104-2
and ii) an audio communication session attempt involving CSP-associated endpoint 104-1,
have been triggered or requested as part of a teleconference that involves both endpoints
104-1 and 104-2. Although the subscribing to one or more events and initialization and
starting of a subscribed-to teleconference event are featured, the techniques disclosed
herein can be applied to other sets of communication sessions being initialized and started,
as those who are skilled in the art will appreciate after reading this specification.

foo7e] In accordance with the illustrative embodiment of the present disclosure, at
least some of the messages are exchanged in accordance with the Session Initiation
Protocol (SIP). As those who are skilled in the art will appreciate, after reading this
specification, one or more of the depicted SIP messages can be based on a different
protocol.

[0080] Figure 5A depicts the setting up of a video/UC session between
endpoint 104-2 and MCU 204, which serves as a video bridge. As those who are skilled in
the art will appreciate after reading this specification, a different type of bridge can be
contacted to set up a different type of session (e.g., audio, etc.).

[0o081] At operation 501, based on an indication it detects from its user, endpoint
(EP) 104-2 transmits INVITE message 503 to MCU 204.

[0082] At operation 505, in response to receiving message 503, MCU 204 transmits
message 507 comprising an authentication prompt for a PIN (personal identification
number), to endpoint 104-2.
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[0083] At operation 509, in response to receiving message 507, endpoint 104-2
transmits message 511 comprising credentials and the PIN, to MCU 204.

[0084] At operation 513, in response to receiving message 511, MCU 204
coordinates PIN authentication in well-known fashion.

[0085] At operation 515, based on the results of operation 513, MCU 204 transmits
reINVITE message 517 to endpoint 104-2. This serves to complete the setup of
video/unified communications session 519 between endpoint 104-2 and MCU 204, resulting
in the commencement of the session.

[0086] At operation 520, based on detecting session 519 having commenced,

MCU 204 transmits message 521 to NMP 203. In response to receiving message 521,

NMP 203 at operation 522 checks to see that it has been previously instructed to monitor
for events related to the current conference (i.e., in a subscription from MDCM 201) and, as
a result, transmits message 523 to MDCM 201. This message indicates to MDCM 201 that a
connection now exists between endpoint 104-2 and MCU 204 for the particular conference
identified. In some alternative embodiments, message 523 or equivalent can be sent to
MDCM 201 from a different element and/or at a different point in the depicted message
flow, in order to indicate that the aforementioned connection exists.

[0087] Figure 5B depicts the setting up of an audio session between endpoint 104-1
and CSP bridge 212, which serves as an audio bridge. As those who are skilled in the art
will appreciate after reading this specification, a different type of bridge can be contacted to
set up a different type of session (e.g., video, etc.).

[oo88] The operations and messages depicted in Figure 5B correspond to each CSP
audio participant joining, wherein multiple participants can be joined by executing the
depicted operations for each CSP participant’s endpoint. Furthermore, although the
operations depicted in Figure 5B are depicted as following the operations depicted in
Figure 5A, the operations in Figure 5B can be performed concurrently with the performing of
the operations in Figure 5A, or even ahead of those operations.

[0089] At operation 531, based on an indication it detects from its user, endpoint
(EP) 104-1 transmits INVITE message 533 to SM 202.

[0090] At operation 535, in response to receiving message 533, SM 202 transmits
INVITE message 537 to IVR server 206.

[0091] At operation 539, in response to receiving message 537, IVR server 206
transmits message 541 comprising a prompt for a PIN, to endpoint 104-1.
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[0092] At operation 543, in response to receiving message 541, endpoint 104-1
transmits message 545 comprising the PIN, to IVR server 206.

[0093] At operation 547, in response to receiving message 545, IVR server 206
contacts SDP services 205 via message 549 in order to perform authentication.

[0094] At operation 551, in response to receiving message 549, SDP services 205
coordinates PIN authentication in well-known fashion. When the SDP services authenticate
successfully endpoint 104-1, message 561 is transmitted to IVR server 206.

[0095] At operation 567, in response to receiving message 561, IVR server 206
transmits REFER message 569 to SM 202, indicating audio endpoint 104-1.

[0096] At operation 571, in response to receiving message 569, SM 202 transmits
INVITE message 573 to CSP session border controlier (SBC) 213, providing a SIP URI,
passcode, and indicating an SDP offer of “audio only”.

[0097] At operation 575, in response to receiving message 573, CSP SBC 213
transmits INVITE message 577 to CSP bridge 212.

[0098] At operation 579, in response to receiving message 577, CSP bridge 212
transmits 200 OK” message 581 to CSP SBC 213.

[0099] At operation 583, in response to receiving message 581, CSP SBC 213
transmits “"200 OK"” message 585 to SM 202, indicating *SDP answer”.

[0100] At operation 587, in response to receiving message 585, SM 202 transmits
reINVITE message 589 to endpoint 104-1. This serves to complete the setup of audio
session 591 between endpoint 104-1 and CSP bridge 212, resulting in the commencement
of the session.

[0101] At operation 592, based on detecting session 591 having commenced, CSP
bridge 212 transmits message 593 to CSP manager 211. In response to receiving
message 593, CSP manager 211 at operation 594 checks to see that it has been instructed
to monitor for events related to the current conference (i.e., in a watch notification from
MDCM 201) and, as a result, transmits message 595 to MDCM 201. This message indicates
to MDCM 201 that a connection now exists between endpoint 104-1 and CSP bridge 212 for
the particular conference identified. In some alternative embodiments, message 595 or
equivalent can be sent to MDCM 201 from a different element and/or at a different point in
the depicted message flow, in order to indicate that the aforementioned connection exists.

[0102] Figure 5C depicts the setting up the cascaded audio link between MCU 204,
which is presently serving as a video bridge for enterprise-associated endpoint 104-2, and

CSP bridge 212, which is presently serving as an audio bridge within CSP network 102-1 for
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CSP-associated endpoint 104-1. As those who are skilled in the art will appreciate after
reading this specification, a different type of cascaded link can be set up (e.g., video, etc.).

[0103] At operation 597, based on having received messages 521 and 593 informing
about the sessions described in Figures 5A and 5B having been set up, MDCM 201 transmits
message 599 to SM 202.

[0104] At operation 601, in response to receiving message 599, SM 202 transmits
INVITE message 603 to CSP session border controller (SBC) 213, providing a SIP URI,
passcode, and an indication of “no SDP offer”.

[0105] At operation 605, in response to receiving message 603, CSP SBC 213
transmits INVITE message 607 to CSP bridge 212.

[0106] At operation 609, in response to receiving message 607, CSP bridge 212
transmits 200 OK” message 611 to CSP SBC 213.

[0107] At operation 613, in response to receiving message 611, CSP SBC 213
transmits 200 OK” message 615 to SM 202, indicating “"SDP offer”.

fo108] At operation 617, in response to receiving message 615, SM 202 transmits
INVITE message 619 to MCU 204.

[0109] At operation 621, in response to receiving message 619, MCU 204 transmits
"200 OK"” message 623 to SM 202.

[0110] At operation 625, in response to receiving message 623, SM 202 transmits
ACK message 627 to CSP SBC 213, indicating "SDP answer”.

[0111] At operation 629, in response to receiving message 627, CSP SBC 213
transmits ACK message 631 to CSP bridge 212. This serves to complete the setup of
cascaded audio stream 641 between MCU 204 and CSP bridge 212,

fo112] Figure 6 depicts the connections between endpoints 104-1 and 104-2 that
result from at least some of the operations depicted in Figures 5A through 5C. Path 651
corresponds to video/UC session 519 that was set up in accordance with the operations
depicted in Figure 5A. Path 653 corresponds to audio session 591 that was set up in
accordance with the operations depicted in Figure 5B. Path 655 corresponds to cascaded
audio stream 641 that was set up in accordance with the operations depicted in Figure 5C.
As can be seen in Figure 6, and in accordance with the illustrative embodiment of the
present disclosure, CSP network 102-1 is able to utilize its CSP bridge 212, as well as its
other resources, in order to support a teleconference that also involves other endpoints that
have sessions established with MCU 204 within UC network 101,
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[0113] As those who are skilled in the art will appreciate after reading this
specification, one or more enterprise-associated endpoints, in addition to endpoint 104-2,
can be bridged into MCU 204 using at least some of the operations disclosed herein. As
those who are skilled in the art will further appreciate after reading this specification, one or
more CSP-associated endpoints, in addition to endpoint 104-1, can be bridged into CSP
bridge 212 using at least some of the operations disclosed herein, thereby enabling
resources within CSP network 102-1 to be leveraged even further. Furthermore, CSP
bridges in additional CSP networks can be bridged into MCU 204, in addition to CSP
bridge 212 of CSP network 102-1, using at least some of the operations disclosed herein,
thereby enabling resources across multiple CSP networks to be leveraged even further.

[0114] It is to be understood that the disclosure teaches just one example of the
illustrative embodiment and that many variations of the invention can easily be devised by
those skilled in the art after reading this disclosure and that the scope of the present
invention is to be determined by the following claims.
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Claims

1. A conference management system (201) in a first telecommunications network
(101) comprising:

a receiver that is configured to receive a second message (413) from a second
data-processing system (203) specifying that a first conference is starting, wherein the
first conference involves a predetermined set of entities identified in a first message
(403, 407) transmitted to the second data-processing system;

a transmitter that is configured to transmit:

(i) the first message to the second data-processing system (203), wherein the
first message specifies a subscription to events that involve the predeter-
mined set of entities,

(i) upon receiving the second message (413), a third message (419) to a third
data-processing system (211) in a second telecommunications network
(102-1), wherein the third message specifies to the third data-processing
system to monitor for activities related to the first conference, and wherein
the first and second telecommunications networks are managed by differ-
ent service providers; and

a processor that is configured to coordinate, based on a fourth message (425)
being received from the third data-processing system subsequent to the transmitting of
the third message and that specifies the first conference, the establishing of a communi-
cations link (655) between a first bridging device (204) in the first telecommunications
network and a second bridging device (212) in the second telecommunications network,

wherein the first and second bridging devices are being used by the first conference.

2. The conference management system of claim 1, wherein the processor is fur-
ther configured to determine a second conference identification (ID) in response to the
receiving of the second message, wherein the first conference is identified by a first con-
ference ID in the second message, and wherein the second conference ID serves to iden-
tify the first conference to the third data-processing system; and/or

wherein the transmitter is further configured to transmit a fifth message (599) to
a session manager (202), wherein the fifth message specifies that the communications

link is to be established for the first conference.

3. The conference management system of claim 1 or claim 2, wherein the re-
ceiver is further configured to receive a fifth message (443) from the second da-
ta-processing system (203), wherein the fifth message specifies that the first conference

is ending;
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wherein the processor is further configured to coordinate the dropping of the
communications link (655) between the first bridging device and the second bridging de-
vice, in response to the receiving of the fifth message; and

wherein the transmitter is further configured to transmit:

(i) a sixth message (447) to a session manager (202), wherein the sixth mes-
sage specifies that the communications link is to be dropped for the first
conference, and

(ii) a seventh message (449) to the third data-processing system (211),
wherein the seventh message specifies to stop monitoring for activities re-

lated to the first conference.

4. The conference management system of any one of the preceding claims
wherein the receiver is further configured to receive a fifth message (463) from the third
data-processing system (211), wherein the fifth message specifies that a participant
endpoint (104-1) has dropped from the first conference;

wherein the processor is further configured to coordinate the dropping of the
communications link (655) between the first bridging device and the second bridging de-
vice, in response to the participant endpoint being the last endpoint to have been using
the second bridging device for the first conference; and

wherein the transmitter is further configured to transmit a sixth message (467) to

a session manager (202), specifying the first conference.

5. A first telecommunications network (101) comprising:
a conference management system (201) that is configured to:

(i) transmit, to a second data-processing system (203), a first message (403,
407) that specifies a subscription to events that involve a predetermined
set of entities,

(i) receive a second message (413) from the second data-processing system
specifying that a first conference is starting, wherein the first conference
involves the set of entities identified in the first message,

(iii) transmit, upon receiving the second message (413), a third message
(419) to a third data-processing system (211) in a second telecommunica-
tions network (102-1), wherein the third message specifies to the third
data-processing system to monitor for activities related to the first confer-
ence, and wherein the first and second telecommunications networks are
managed by different service providers, and

(iv) establish, upon receiving a fourth message (425) from the third da-
ta-processing system wherein the fourth message specifies the first con-

ference, a communications link (655) between a first bridging device (204)
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in the first telecommunications network and a second bridging device
(212) in the second telecommunications network, wherein the first and
second bridging devices are being used by the first conference, and
wherein the receiving of the fourth message is subsequent to the transmit-
ting of the third message; and
a network management platform that is configured to:

(i) receive the first message from the conference management system (201),

(ii) receive, from the first bridging device (204), an indication that a commu-
nication session (519) with a first endpoint (104-2) has started, and

(iii) transmit the second message to the conference management system, in
response to the receiving of (a) the first message and (b) the indication

that the communication session has started.

6. The first telecommunications network (101) of claim 5, further comprising a
multipoint control unit (204), wherein the multipoint control unit is configured to provide
the functionality of the first bridging device; and/or

wherein the first telecommunications network (101) further comprises a session
manager (202) that is configured to add the communications link in response to receiv-
ing, from the conference management system, a message (599) that specifies the first

conference.

7. A method comprising:

transmitting, by a conference management system (201) in a first telecommuni-
cations network (101) to a second data-processing system (203), a first message (403,
407) that specifies a subscription to events that involve a predetermined set of entities;

receiving, by the conference management system (201), a second message (413)
from the second data-processing system specifying that a first conference is starting,
wherein the first conference involves the set of entities identified in the first message;

upon receiving the second message (413), transmitting by the conference man-
agement system a third message (419) to a third data-processing system (211) in a
second telecommunications network (102-1), wherein the third message specifies to the
third data-processing system to monitor for activities related to the first conference, and
wherein the first and second telecommunications networks are managed by different ser-
vice providers; and

upon receiving a fourth message (425) from the third data-processing system
wherein the fourth message specifies the first conference, establishing by the conference
management system a communications link (655) between a first bridging device (204)
in the first telecommunications network and a second bridging device (212} in the second

telecommunications network, wherein the first and second bridging devices are being
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used by the first conference, and wherein the receiving of the fourth message is subse-

quent to the transmitting of the third message.

8. The method of claim 7, wherein the set of entities comprises an enterprise
and a communications service provider, wherein the communications service provider

manages the second telecommunications network (102-1).

9. The method of claim 7 or claim 8, further comprising determining a second
conference identification (ID) in response to the receiving of the second message,
wherein the first conference is identified by a first conference ID in the second message,
and wherein the second conference ID serves to identify the first conference to the third
data-processing system; and/or

further comprising:

receiving, by the second data-processing system (203), the first message from
the conference management system (201);

receiving, by the second data-processing system from the first bridging device
(204), an indication that a communication session (519) with a first endpoint (104-2) has
started; and

transmitting, by the second data-processing system, the second message to the
conference management system, in response to the receiving of (i) the first message and

(ii) the indication that the communication session has started.

10. The method of any of claims 7 to 9 wherein the establishing of the commu-
nications link comprises transmitting, by the conference management system (201), a
fifth message (599) to a session manager (202), wherein the fifth message specifies the

first conference.

11. The method of any of claims 7 to 10 further comprising:

upon receiving the second message (413), transmitting by the conference man-
agement system a fifth message (419) to a fourth data-processing system (211) in a
third telecommunications network (102-2), wherein the fifth message specifies to the
fourth data-processing system to monitor for activities related to the first conference,
and wherein the first and third telecommunications networks are managed by different
service providers; and

upon receiving a sixth message (425) from the fourth data-processing system
wherein the sixth message specifies the first conference, establishing by the conference
management system a communications link (655) between the first bridging device
(204) and a third bridging device (212) in the third telecommunications network, wherein
the third bridging device is also being used by the first conference, and wherein the re-

ceiving of the sixth message is subsequent to the transmitting of the fifth message;
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wherein the first, second, and third telecommunications networks may be man-

aged by different service providers.

12. The method of any of claims 7 to 11 further comprising:

receiving, by the conference management system (201}, a fifth message (443)
from the second data-processing system (203), wherein the fifth message specifies that
the first conference is ending; and

dropping by the conference management system, the communications link (655)
between the first bridging device and the second bridging device, in response to the re-
ceiving of the fifth message;

wherein the dropping of the communications link may comprise:

transmitting, by the conference management system (201), a sixth message
(447) to a session manager (202), specifying the first conference; and

transmitting, by the conference management system, a seventh message (449) to
the third data-processing system (211), specifying to stop monitoring for activities relat-

ed to the first conference.

13. The method of any of claims 7 to 12 further comprising:

receiving, by the conference management system (201), a fifth message (463)
from the third data-processing system (211), wherein the fifth message specifies that a
participant endpoint (104-1) has dropped from the first conference; and

dropping, by the conference management system, the communications link (655)
between the first bridging device and the second bridging device, in response to the par-
ticipant endpoint being the last endpoint to have been using the second bridging device

for the first conference.

14. The method of claim 13 wherein the dropping of the communications link
comprises transmitting, by the conference management system (201), a sixth message

(467) to a session manager (202), specifying the first conference.

15. The method of any claims 12 through 14 further comprising waiting for a

predetermined time interval before the dropping of the communications link.
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