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COVMUNI GAEI ©N. TERM NALS Technical Field This invention relates to
t el ecommuni cati on swrtching, and, in 5 particular, to nultinedia conference

- calls. Background of the Invention Wth the advent of nultinmedia conference
calls, problens arise when not all confereges wsh or are able to fully use
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when the multimedia conference call starts, the conferee can not participate in the
- 15 multimedia conference call using their wireless telephone and then switch to their
multimedia communication terminal upon reaching that terminal. If the conference
call is only a voice call, modern business telecommunication switching systems
allow the conferee to handle such situations. As more business telecommunication

switching systems offer wireless service as an integrated service, this problem will
20 become common. If the equipment performing the multimedia cdnferencing is not
part of the business telecommunication switching system, the telecommunication
switching system must drop the voice call and establish a multimedia call to the
conferencing equipment. This normally requires the conferee to enter the conference
information both to the telecommunication switching system and the conferencing
25 equipment. , |
' In addition, multimedia conference calls use a large amount of
communication bandwidth. At different times during the conference call, a conferee
may only want to listen to the conference call or to see only the data portion. Prior
art multimedia conferencing systems can not accommodate such activities without
30 manual intervention by the conferee. Further, during the initial introduction of
multimedia conferencing systems, many people wishing to participate in a
multimedia conference will not have available a multimedia terminal. Without a
mechanism to enable people without multimedia terminals to participate, the wide
spread use of multimedia conferencing systems will be inhibited.



communi cation bandwi dth. At different tinmes during the conference call, a
conferee-.nay=only want to listen to the conference call or to see only the
data port¥on. Prior art nultinedia conferencing systens can not accommodate
such activities without 30 manual intervention by the conferee. Further,
during the initial introduction of multinedia conferencing systens, many
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Brief DescriptiQmriniédionByeinbEprésently in use by a mhultithedia tdrifershceaatiso an

enbodi nent of a stem for .inplenenti.n I nventive concepts; FIG 2
illustrates the ﬁmq%%ﬁgﬂﬁﬁ'ﬂf‘%the%ﬁE? BBhventive concept; FIG 3
i |l ustrates theBriefPesgriptioniof tireBrawingnpl enent the inventive concept;

10 _ FIG. 1 illustrates an embodiment of a system for implementing the
inventive concepts;
FIG. 2 illustrates the message flow embodied in the inventive concept;
FIG. 3 illustrates the messages utilized to implement the inventive

concept;
15 FIG. 4 illustrates a software architecture for use with the inventive

concept;

FIG. 5 logically illustrates the signaling and transport paths that are set
up within a switch node;

FIG. 6 illustrates the logical structure of a call through the network,

20 transport, session, and application software layers;

FIGS. 7, 8, and 9 illustrate, in flow chart form, the response of a network
layer to the transport messages; o

FIGS. 10 illustrates, in flow chart form, operations performed by
terminal management application;

25 FIG. 11 illustrates, in flow chart form, operations performed by a
conference management application;

FIG. 12 illustrates a conference table;

FIG. 13 illustrates a call table;

FIG. 14 illustrates the logical structure of two calls through the network,

30 transport, session, and application software layers;

FIG. 15 illustrates the logical structure of conference call through the
network, transport, session, and application software layers after a merge operation
has been performed; and

FIG. 16 illistrates a communication terminal in accordance with the

35 inventive concepts.



15 _ FIG 4 illustrates a software architecture for use with the
I nventi we..corcept; FIG 5 logically illustrates the signaling and transport
paths that are set up within a switch node; FIG 6 illustrates the |ogical
structure of a call through the network, 20 transport, session, and
application software | ayers; FIGS. 7, 8, d9illustrate, in flow chart
form the response of a network Iayer to the transport messages; FIGS. 10
illustrates, in flow chart form operations performed by term nal
managenent appDierd)ﬁcﬁﬁtiﬂﬁ FIG 11 illustrates, in flow chart

form operations perforggd; E}?“sﬁ.a@?gfpﬁﬁgﬁfgrg@ﬁagmtmmgh%@%Qamelé{e@ 12
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- communication terminal 107 have a shared line appearance on switch node 104.
Shared line appearances are well known in the art. If wireless terminal 123 is active
10 on a telecommunication call, that activity will be displayed on communication
terminal 107. A user of communication terminal 107 can become active on the call;
and when wireless terminal 123 hangs up, the call will continue to be terminated on
communication terminal 107.
To understand the operation of the system illustrated in FIG. 1, consider
15 the following example. Communication terminal 106 is setting up a multimedia

conference with communication terminals 107 and 108. All messages concerning
this conference are transmitted from the communication terminals to terminal
management application (TMA) 128. The overall control of the conference is
controlled by conference management application (CMA) 127. As communication

20 terminal 106 is setting up the multimedia conference call, it establishes
communication with communication terminal 108 and then attempts to establish
communication with communication terminal 107. At this point, the user of
communication terminal 107 is away from that terminal but is carrying wireless
terminal 123. The user answers the multimedia conference call utilizing wireless

25 terminal 123. Wireless terminal 123 has only voice capability. The TMA
controlling wireless terminal 123 within switching node 104 sends a transport
message to communication terminal 106 changing the communication types to voice
only for the conference connecting wireless terminal 123 to the conference call.
TMA 128 is responsive to the transport message to acknowledge the transport

30 request by sending back a transport complete méssage. Switch nodes 102, 103, and
104 then reduce the bandwidth being utilized for the conference leg connecting
wireless terminal 123 into the conference on switch node 101 to that required for
voice capability only. TMA 128 transfers the information of the transport message
to CMA. 127. CMA 127 then controls the internal switching networks of switch

35 node 101 such that wireless terminal 123 is conferenced into the conference utilizing
only voice; whereas, communication terminal 108 and 106 are using the full



FIG 1l illustrates a plurality of switch nodes 101-104 that are connected
by a pluraliwy of primary rate interface (PRI) links 111-117. Al so
illustrated are conmmunication termnals 106, 107, and 108 which are capabl e
of supporting a full 5 nultimedia call. In addition, wireless termnal 123
is illustrated that is interconnected via a wireless link to base station
122 and fromthere into switch node 104 vi-#basic rate interface (BRl) link
124. Wreless termnal 123 and conmuni cation term nal 107 have a shared
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. CMA 126 updates the necessary tables and then requests that the connection
manager 129 (CM) make the physical connections. The CM controls the internal
networks of switch node 101 to conference communication terminal 107 into the
multimedia conference using the full multimedia capabilities. During this example,

20 at no time was the call not connected to either wireless terminal 123 or
communication terminal 127. The leg of the multimedia conference call remained
established for either wireless terminal 123 or communication terminal 127 through
switch nodes 101, 102, and 103. The conference call leg also remained active on
switch node 104 although the leg was switched from wireless terminal 123 to

25 communication terminal 107.

At a later point in time, communication terminals 107 and 108 may wish
to add an additional communication type to the conference call in order to
communicate with each other. Communication terminal 106 may or may not choose
to add this particular communication type. Communication terminals 107 and 108

30 each send a transport message to communication terminal 106 requesting this
additional communication type. TMA 128 is respbnsive to these transport messages
to send back transport complete messages that causes the switch nodes in each of the
conference call legs interconnecting communication terminals 107 and 108 to switch
node 101 to add the necessary communication bandwidth to the conference call legs.

35 TMA 128 also informs CMA 127 of the additional communication type. In
response, CMA 127 updates the conference table and requests that CM 129 make the



only for the conference connecting wireless termnal 123 to the conference
call. TMA 128%is=responsive to the transport nessage to acknow edge the
transport- 30 request by sending back a transport conplete nmessage. Switch
nodes 102, 103, and 104 then reduce the bandw dth being utilized for the
conference | eg connecting wireless termnalg 123 into the conference on
switch node 101 to that required for voicé~capability only. TVA 128
transfers the information of the transport nessage to CVA 127. CVA 127 then
controls the |nxsﬂﬁ§wommmm@nnﬂg net wor ks of switch 35 node 101 such that
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communication terminals to illustrate the operation of the transport messages in the
simplest case. The operation of these messages for conference calls is discussed in
15 detail with respect to FIGS. 10 through 15. Assume that switch node 101 at the
request of communication terminal 106 originates a logical call to communication
terminal 107. As is well known in the ISDN signalling protocol, a set up message is
first transmitted from switch node 101 to switch node 104 via switch nodes 102
and 103. Each switch node is responsive to the set up message to establish the
20 necessary call information. Upon receipt of the set up message, switch node 104
alerts communication terminal 107 which in turns alerts its user. Switch node 104
sends back to switch node 101 an alerting message. When the user answers the call,
communication terminal 107 transmits to switch node 104 a connect message. Upon

receipt of the connect message, switch node 104 establishes an internal logical path
25 and transmits a connect message to switch nodes 103 and 102. Switch nodes 103
and 102 also establish internal logical paths and relay the connect message to the
next switch node . When the connect message is received by switch node 101, the
connect message has been communicated via logical paths that has been established
through switch nodes 102, 103, and 104.
30 At a subsequent time, the users of communication terminals 106
and 107 desire a video capability so that they can exchange video images. To add
video capability to the call, communication terminal 106 communicates to switch
node 101 a request to add video capability. In response to this request, switch
node 101 determines if it has capability to provide video. If switch node 101 does
35 have the video capability, switch node 101 transmits TRANS 201 (transport)
"message as illustrated in FIG. 2 to switch node 102. TRANS 201 message requests



capabilities. In addition, TMA 128 transfers the information that

comuni eation 15 termnal 107 is now utilizing the full multinmedi a
capabilities to CVA 126. CVA 126 updates the necessary tables and then
requests that the connection nmanager 129 (CM nake the physi cal
connections. The CM controls the internal %etworks of switch node 101 to
"conference conmunication terminal 107 into“the nultinmedia conference using
the full rmultimedia capabilities. During this exanple, 20 at no tine was
the call not cdhatactidad capabilityteradded tolths call.efTheraatuall @hitemts afalnsmassagé wilh
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conference t ablrespagtivelys dhift ¥ideo chsubilfe)/islndtv BEIRg prdvded. If at a still later point in

time, the user of communication terminal 106 desires that the video capability be

15 eliminated, the messages illustrated in FIG. 2 are once more sent through the switch
nodes. However, the TRANS messages now request that the video bandwidth be
removed.

In video and audio calls, the video and the audio capabilities can be
provided in the following two ways: first, a channel can be used for the video and a
20 second channel can be used for the audio. Second, the audio information can be
included with the video information in the video channel. The transport message can
cause switch nodes to drop the audio channel and add the video channel with the
companion audio information. _
When processing the transport message, the switch nodes have the
25 capability of negotiating with each other using the transport acknowledge
(TRANS_ACK message). To illustrate this capability consider the following
example. Communication terminal 106 wishes to add an audio, video and high
speed data capabilities to a logical call with communication terminal 107.
Communication terminal 106 requests that switch node 101 add these capabilities.
30 Inresponse to the request, switch node 101 transmits to switch node 102 a transport
message requesting that these three types of bandwidth be added to the call. Switch
node 102 has the resources to provide that capability and acknowledges this by the
transmission of an acknowledge message to communication terminal 106. Switch
node 102 then transmits a transport message to switch node 103. Switch node 103
35 only has resources sufficient to support audio bandwidth and video bandwidth and
transmits this fact to switch node 102 in a transport acknowledge message. Switch



-5 - necessary connection. Further information on the operation and
structure of-=w tch nodes is given in U S. Patent 5, 386,466, entitled
"Automatic Initialization of a Distributed Tel ecommuni cations System U. S.
Pat ent 5, 386,466, is hereby incorporated by 5 reference. A switch node with
a video netvvork I's described in U S. Pat e_zt Application 081085997,
entitled "Video View Sel ection by a Chairperson", filed June 30, 1993, and
assigned to the sanme assignee as the present application. This Patent
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15 the protocol is ISDN Q.931 in the present embodiment. Call reference IE 302 gives
the call reference number that defines the call for which the transport message is
modifying the bandwidth. Message type IE 303 is set equal to TRANS since this is
the transport message. Repeat indicator IE 304 defines whether the transport
message is being used to add, remove, or change bandwidth on the call designated by

20 call reference IE 302. B

Bearer capability IEs 305, channel identification IEs 306, data link

identification IEs 307, lower layer compatibility IEs 308, and higher layer
compatibility IEs 309 define the totality of the transport capabilities being defined by
the transport message. Lower layer compatibility IEs 308 and higher layer

25 compatibility IEs 309 are used only by the endpoints. Whereas, bearer capability
IEs 305, channel identification IEs 306, and data link identification IEs 307 are
utilized by the switching nodes within the network providing transportation for the
call. Note, that the endpoints also utilize IEs 305, 306, and 307. Bearer capability
IEs 305 define the requested capabilities in high level definitions such as voice, data,

30 and video. The channel identification IEs 306 define the logical interface and
physical channel within that physical interface. Between two switching nodes, the
switching nodes negotiate a logical interface number for each interface between
them. A network layer is responsive to the logical interface number to convert it to a
system interface number (sintf) which lower layers convert to a physical interface

35 number. For clarity, the high level description refers to the channel identification
IEs as specifying the physical interface. For example, if video is being requested,



and 102 al so establish internal |ogical paths and relay the connect nessage
to the next 'Switch node . Wien the connect nessage is received by switch
node 101, the .connect nessage has been communi cated via | ogical paths that
has been established through switch nodes 102, 103, and 104. 30
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101 and swi t ch specifies when an IE from data identifications IEs 307 is needed. For example, if
bearer IEs 305 specified: video, voice, and data, channel identification specifies the
physical and only one data link identification IEs 307 is used. This IE would specify

15 what logical link on the physical channel was to be used.

Lower layer capability IEs 308 and higher layer capabilities 309 are
usually utilized only by the endpoints, and these IEs are directed to defining for the
destination endpoint what type of a call is being set up and the protocol being used.
The low layer compatibility IEs 308 are utilized by physical layer, link manager, and

20 network layer as illustrated in FIG. 4; whereas, higher layer compatibility IEs 309
are utilized by software layers above network layer 404 of FIG. 4. To understand the
relationship between the layer capabilities IEs and the bearer capability IEs, consider
the following example. If a user wishes to set up a data packet connection utilizing
LAPF protocol, from communication terminal 101 to communication terminal 104

25 the user can do this using two methods. The first method is to specify in the bearer
capability that a LAPF packet connection is to be set up. In this case, it is not
necessary to include any information in the lower layer capability IEs 308 and may
not be necessary to include any information in the higher layef capabilities 309. The
switch nodes are responsive to the bearer capabilities to set up the packet switching

30 connection in the most convenient manner. In general, the switch node will set up
this packet connection as a packet connection rather than as a circuit connection. In
the second example, the user wishes to have a 64 Kb circuit connection set up
through switching nodes 102 and 103 and only implement the LAPF protocol at the
endpoints, communication terminals 101 and 104. In this case, communication

35 terminal 101 would request in the bearer capability 305 of the transport message
a 64 Kbs per second circuit switch connection. The transport message then would



node 104 i nform comruni cation term nal 106 and comruni cation term nal 107,
respecti-vel y= that video capability is now being provided. If at a still

| ater point in time, the user of conmunication termnal 106 desires that
the video capability be 15 elimnated, the nessages illustrated in FIG 2
are once nore sent through the switch nodes. However, the TRANS nessages
now request that the video bandw dth be refbved. I n video and audi o calls,
the video and the audio capabilities can be provided in the follow ng two

ways: first, ain¢ludsmiethedowertlayerashbility of [Fs 308kae b thatthils iGBCOpatkideannel
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FIG. 3. IEs 311, 312, 314 have identical functions to those described for
15 1IEs 301, 302, and 304. Message type IE 313 is set equal to TRANS_ACK. Upon
receiving a transport message, a switch node within the network responds with a
transport acknowledge message. If the receiving switching node can provide all of
the transport capabilities requested in IEs 305, 306, and 307, the transport
acknowledge message only consists of IEs 311-314. If the receiving switching node
20 cannot provide a particular transport capability, that transport capability is defined in
IEs 315 and 316 or IEs 317 and 316. For example, if the transport message has
requested video transport which the receiving switching node cannot provide, then
the video capability is specified in IEs 315 and 316 of the transport acknowledge

message. Display IE 319 may define the reasons why this capability is not provided.

—

25 If the sending switching node does not wish to accept the reduction of transport
capabilities, the sending switching node’s only option is to abandon the transport
message request. Once again, call reference IE 312 defines which call the transport
acknowledge message is associated with.

The transport complete message, TRANS_COM 320 is also illustrated

30 inFIG. 3. The transport complete message is utilized to define to each switching
node that is communicating the call the resulting transportation capabilities that have
been added, removed, or changed with respect to the call. If all switching networks
in the call path have accepted the requested transport capability, the transport
complete message consists only of IEs 321-324. If one or more of the requested

35 transport capabilities cannot be provided those capabilities are defined in
IEs 325, 326, and 327. Each switching node in the call path retains a record of any



-7- node 102 accepts these conditions. Swmtch node 103 then transmts a
transport nmessage to swtch node 104 requesting that audi o and vi deo
capabilities be added to the call. Switch node 104 only has resources to
provi de audi o bandwi dth. Since switch node 104 is the endpoint, it
transmts back to switch node 103 a transport 5 conplete nessage. The
transport conplete message speci fies that- ¥hy audi o bandwi dth is provided
for in this call. Upon receiving the transport conpl ete nessage, each
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FIG. 4 illustrates the software architecture of the switching nodes of
FIG. 1. This architecture is based on the conventional OSI model modified to
15 implement the ISDN protocol. In accordance with the invention as described herein,
certain further modifications have been made to the standard model in order to
include ISDN capabilities.
The principal function of physical layer 401 is to terminate physical
links. Specifically, physical layer 401 is responsible for maintaining physical
20 channels and for controlling physical subchannels thereon. Physical layer 401
comprises a software portion and physical interfaces. Further, the software portion
of physical layer 401 is responsible for the direct control of the physical interfaces to
which physical links communicating PRI and BRI information terminate. Physical

layer 401 presents to link layer 412 physical subchannels and physical channels as
25 entities controllable by link layer 412.

The primary function of link layer 412 is to assure that the information
transmitted over a physical channel is recovered intact and in the correct order. This
is accomplished using another layer of protocol which allows multiple
communication paths - commonly referred to as logical links -- to be established on

30 a given physical channel or a physical subchannel communicating packetized data.
These logical links are used to identify and process data being communicated
between link layer 412 and physical layer 401. (An example of this type of protocol
is the LAPD packet protocol used in ISDN Q.921. In the ISDN standard, link

“layer 412 terminates the LAPD protocol.) Link layer 412 can support multiple

35 protocols so that the upper layers are uneffected by the different protocols being

utilized. Further, link layer 412 allows higher software layers to control physical



the transport nmessage. Lower |ayer conpatibility Es 308 and hi gher |ayer 25
conpatibility Is 309 are used only by the endpoi nts. \Wereas, bearer
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in the data lin entification
management communicates information between the logical links and higher

15 software layers.

Network layer 404 processes information communicated on the LDCs,
and thereby terminates the ISDN Q.931 protocol. Hence, this layer is responsible for
negotiating the utilization of system resources for the termination or origination of
calls external to a switching node. The network layer controls the allocation of

20 channels on an interface on which a call is being received or set up. For example, if
communication terminal 101 receives a call from switching node 102 via PRI
link 150, network layer 404 of communication terminal 101 negotiates with its peer
layer (the corresponding network layer 404 in switching node 102) in order to obtain
allocation of a B channel in PRI link 150 - a procedure later to be repeated if a

25 second B channel is desired. This negotiation is carried out using standard ISDN
Q.931 messages such as the call setup and connection messages via the LDC setup
on the D channel of PRI link 150. Network layer 404 identifies all B channels of
given interface with the LDC for that interface. Network layer 404 is only concerned
with the establishment of a call from one point to another point (e.g., switching node

30 to switching node). The network layer is not concerned with how a call is routed
internally to a particular switching node but rather transfers information up to higher
layers for the determination of how a call is routed in the switching node. However,
the network layer does request that one application, referred to here and below as the
connection manager application, add or remove facilities on a physical interface to a

35 switch connection within a switching node.



10 IEs 307. The IEs for data link identification are arranged in order as
needed t<0 support channel identification IEs 306. The information in bearer
capability I Es 305 specifies when an IE fromdata identifications |Es 307

i s needed. For exanple, if bearer |IEs 305 specified: video, voice, and
data, channel identification specifies theufhysical and only one data |ink
i dentification IEs 307 is used. This |IE woted specify 15 what |ogical |ink
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comuni cat i on request in the bearer capabl
of the transporWvitheouingealls from i 1ts own node to other nodes or endpoints. (As explaxned in

the detailed discussion of session layer 406, that layer, not transport layer 405,
interprets logical destination information, such as a telephone number, to determine
the destination node of a call and to establish an intra-node path by using the

20 connection manager application.) In an overall system comprising multiple
switching nodes such as communication terminal 101, the various transport layers
communicate with each other in order to establish a call through the various
switching nodes. This communication between transport layers is necessary because
it may be necessary to route the call through intervening nodes to reach the

25 destination node. The transport layers communicate among themselves utilizing
signaling paths (LDCs) established between switching nodes.

With respect to inter-node routing, transport layer 405 is the first layer
that starts to take a global view of the overall system illustrated in FIG. 1. Transport
layer 405 uses information provided by session layer 406 to select the inter-node

30 path. The transport layer performs its task of routing between various nodes by the
utilization of tables defining the available paths and the options on those paths.
These tables do not define all paths but only those paths which the node has already
used.

Communication between transport layers is done by network layer 404

35 using established LDCs. Transport layer 405 communicates information destined for
its peers to network layer 404, and network layer 404 packages this information



a 64 Kbs per second circuit switch connection. The transport nessage then
would + -9-=include in the lower |ayer capability of IEs 308 the fact that
this is to be a packized data connection utilizing the LAPF protocol. In
this manner, the packetized connection is guaranteed to have a predictable
transm ssion tinme through switching nodes 102 and 103. In addition, the
purpose may be to run a proprietary packeﬂ35 protocol on the circuit switch
64 Kbs data connecti.on through switch nodes 102 and 103. Hi gher | ayer
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has applications on those switching nodes and relies on transport layer 405 to establish

paths to other switching nodes. Session layer 406 identifies the called application by
15 an address which previously in the telecommunication art was thought of as only a

telephone number but has a much broader concept in the Q.931 protocol. From this
address, session layer 406 determines the destination switching node. Session

layer 406 sets up a call to the destination switching node by communicating with the
session layer of the destination switching node. The communication with the other

20 session layer is accomplished by having the session layer request its transport layer

‘to place a call to the other switching node so that a connection can be made for a
particular address. The transport layer places the call relying on the node number
that was determined by the session layer. These requests are done using the network
layer to generate standard ISDN Q.931 call setup messages. If the other switching

25 node cannot interpret the address, the session layer of that switching node transmits
information to its transport layer requesting that the call be dropped. If the session
layer can interpret the address, it sends a message to its transport layer requesting
that a call proceeding message be transmitted by its network layer back to the
requesting sﬁvitching node.

30 Presentation layer 407 of FIG. 4 invokes a complex protocol in order to
groom the information being communicated between applications so that the
applications are totally divorced from thel protocol used to communicate the
information. A presentation level protocol allows an application to communicate
with a peer application across a transport path.



requested video transport which the receiving sw tching node cannot
provides: then the video capability is specified in IEs 315 and 316 of the
transport acknow edge message. Display IE 319 may define the reasons why
this capability is not provided. 25 |If the sending swtching node does not
wi sh to accept the reduction of transport capabilities, the sending

swi tching node's only option is to abandonl4+e transport message request.
Once again, call reference IE 312 defines which call the transport
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a software layer to access a record maintained by another software layer.

15 Further information on the operation and software structure of

layers 401 through 409 is given in U. S. Patent 5,386,466.

FIG. 5 logically illustrates the general relationships between data link
connection identifiers (DLCI), service access point identifiers (SAPI), terminal end
identifiers (TEI), system interface numbers (sintf), switches angel interface numbers

20 (aintf), logical D channel numbers (LDCN), call reference numbers (CRN), and the
various software layers. As illustrated in FIG. 5, the pair of link interface layers and

_ physical layers are implemented on an angel. (The concept of angels is explained in

U. S. Patent 5,386,466.) Link interface layer 402 and physical layer 401 are
implemented by a local angel. A node processor in switch node 102 implements link

25 management 403, network 404, and higher layers. The node processor provides
overall control of switch node 102. Sintf, switch and aintf numbers correlate to
physical interfaces. The sintf numbers are utilized by network software layer 404
and higher software layers to identify physical interfaces. In addition, two switching
nodes, interconnected by a link that is terminated on both ends by a physical

30 interface, negotiate a logical interface number for the link during initialization of the
link.

When a transport message is received, network layer 404 converts the
logical interface numbers in the channel identification IEs to sintf’s. Network
layer 404 views the physical interfaces as being identified by sintf1 501 and 502.

35 Link management 403 makes a conversion between the sintf numbers and the switch
and aintf numbers which together represent the physical interface. For example, link



conpl ete message. Transport reject nmessage, TRANSREJ 330 is utilized to
reject a 10.-~transport message. |Es 331-333 and 339 are identical in
function to I Es 301-303 and 341 of the transport nmessage. |E 334 defines
the reason why the transport nmessage is being rejected. FIG 4 illustrates
the software architecture of the switching.nodes of FIG 1. This
architecture is based on the conventi onal | nodel nodified to 15
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'n 1SN Q 921 nelt&]roxtkrs] %uclzhsa%e%vtvg Tc%alS 1S not 1ﬁustrated in FIG. 5 except in a logical manner,
15 e.g.path 507.

Further, FIG. 5 logically illustrates the utilization of the various
channels and the points at which these channels are terminated and at which
information is utilized. B channel 532 of interface 551 is interconnected to
B channel 533 of interface 552 by path 507. Path 507 is made through a network

20 internal to a switch node. It would be obvious to one skilled in the art that similar
paths could be made between B channels in interface 551 and 552. The circuit
switching of B channels is performed at the physical layer; whereas, packet
switching or frame relaying is performed at the link interface layer. Greater detail on
operations of the layers'of FIGS. 5 and 6 in setting up a call are set forth in

25 U. S. Patent 5,386,466.

This section describes the transport messages from the prospective of
applications software layer 409, session software layer 406, transport software
layer 405, and network software layer 404 through switch node 102. To clarify the
explanation, first a brief description is given of how a call is initially set up through

30 switch node 102.

" FIG. 6 illustrates the manner in which calls are identified and processed
between network software layer 404, transport software layer 405, session software
layer 406, and applications software layer 409. Switching node 102 is executing
these software layers. At network software layer 404, each half of a call is identified

35 by the CRN number, e.g. CRN 520, and a call record, e.g., call record 521, as
previously described with respect to FIG. 5. As can be seen from FIG. 6, the call




| ayer 412 term nates the LAPD protocol.) Link [ayer 412 can support

mul tiple 35:prot:ocols so that the upper |ayers are uneffected by the
different protocols being utilized. Further, link layer 412 all ows higher
software | ayers to control physical - 11 - layer 401 in an abstract
manner. As seen in FIG 4, link |ayer 412 divided into |link interface
402 and | ink managenent 403. The reason fC}Iﬁsthl s division is set forth
herein below. It will be helpful at this point to discuss the conmmunication
of 1 SDN si gnal secondkis camindn thimghmit thecsoftwarc lagad,eaml eaélvlayemmepidditionab have

only a rudi rren D
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signals, and this:lRgk b o s referred to herein as a Iog| cal D channel
(LDC). The LDCtﬁl S | ent?#}}le%ﬂ‘g({/ a | ogi cal _D channel nunber L| nk

i nterface 402 does the Tmp&wrttsgﬁtwaretlﬁ@rﬂﬂmc{msﬁ@sqashh@fﬁ%@caé&/by é’lﬂan
412, i nclkudi ng ah el nundtER "TheOL DCNEis ui Rk &PbechisB e mrdrﬂiauaianms@min 403
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signal information by each call having a unique session record set up for it such as

session 607. The session record is associated with two call records such as call

record 521 and call record 544 with each call record representing half of a call.

15 (Each half of a call is referred to as a "half call".) An exception to this rule is if the
call is to an application. In that case, only one call record is utilized since the other
half of the call terminates at the application software layer.

To understand how calls are processed by the three software layers
illustrated in FIG. 6, first consider the example of setting up a call through switch

20 node 102. For this example, reference must be made to FIG. 5 which illustrates the
interfaces associated with call records 521 and 544. Call record 521 is associated
with PRI link 111, and call record 544 is associated with PRI link 116 in the
following example.

Assume that a call is being placed from communication terminal 101 to

25 communication terminal 104 via switching node 102. LDCN 541 is associated with
PRI 116 which interconnects switching node 102.to switching node 103 as illustrated
in FIG. 1. Further, assume that the node number in the setup messages designates
communication terminal 104. (The manner in which routing decisions are made in
switch node 102 for a call from communication terminal 101 to communication

30 terminal 104 is set forth in U. S. Patent 5,386,466.) When the setup message is
received from communication terminal 101 via PRI link 111, network software
layer 404 generates a setup indication which is communicated to transport software
layer 405 and establishes call record 521 which starts the setting up of the first half
call. Transport software layer 405 examines the node number and determines that

35 switching node 102 is not the destination switching node; hence, layer 406 does not
set a node flag. If the node flag was set, this indicates that the call terminates on



20 channels on an interface on which a call is being received or set up.
For exanple;-if :communication termnal 101 receives a call from sw tching
node 102 via PRI link 150, network | ayer 404 of communication termnal 101

negotiates with its peer layer (the corresponding network |ayer 404 in
swi tching node 102) in order to obtain allpgation of a B channel in PRI
| ink 150- a procedure later to be repeated if a 25 second B channel is
desired. This negofiation is carried out_using standard | SDN Q 931 nessages

such as the calSWitchpode KK Thefiidled nund geith theqnode 8ag iScopwmunicated tohe D
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RS CEREIEL cet SRR R R
establ i sh a coPRddinkdib,the hetswodt Suftwasedayehofiswitchdede 103 responds with a call
proceeding. Network software layer 404 is responsive to the call proceeding
15 message to notify a connection manager that it should establish the connection
through switch node 102 switching network to interconnect B channel 532 and
B channel 533 so as to establish path 507. Session record 607 points to connection

record 608. Connection record 608 is maintained by the connection manager which

is executing at applications layer 409. The connection manager is responsive to the

20 message from network software layer 404 to establish this connection and to enter
into connection record 607 the parameters of the internal connection.

To further understand how the transport messages are utilized to
increase or decrease bandwidth through switch node 102, consider the following
example. Assume that the setup message that was described in the previous

25 paragraph setup a voice connection through switch node 102 which resulted in
path 507 of FIG. 5 being set up through the switching network of switch node 102.
Next, communication terminal 101 requests that a packet switch connection be
established on D channel 530 and that a 64 Kb data channel be established on
channel 538 by using a transport message.

30 In order to establish the additional bandwidth necessary for the data link
executing the LAPF protocol and a data channel having 64 Kbs, communication
terminal 101 transmits to switch node 102 a transport message that has the following
information. Call reference IE 302 is set equal to CRN 520 of FIGS. 5 and 6,
message type IE 303 is set equal to TRANS. Repeat indicator IE 304 is set to add

35 bandwidth. Bearer capability IEs 305 are as follows. The first bearer capability IE
specifies a packet data link using the LAPD protocol, and the second IE is set equal



Net wor k | ayer 404 receives information from anot her node concerning a call
via a LDC. .As information is received on the LDC, a call reference nunber
is utilized to identify the call associated with this nessage. The call
reference nunber 10 is selected by the originating network |[ayer during
call setup in accordance with the | SDN stagdard. Details of this

I dentification are given with respect to G 14. Transport |layer 405, is
the key elenent that allows the routing of a call through a conplex system
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also indicate using another bearer capability, channel identification, and data link
identification IEs, as an alternative to what had been requested.
In the present example, network software layer 404 can provide the
20 requested transport capabilities. Network software layer 404 then transmits to
session software layer 406 via LDCN 519 of transport software layer 405 the request
to add transport capabilities. Session software layer 406 utilizes session record 607
to call record 544 to determine that the call utilizes LDCN 541 and uses LDCN 541
to notify network software layer 404 that additional work is to be done with respect
25 to call record 544.

Returning for a moment to the left half of the call that is illustrated by
call record 521 and LDCN 519 of FIG. 6. Network software layer 404 transmits to
the connection manager the new parameters that have been added to the connection
identified by call record 521. The connection manager is responsive to this

30 information to store the additional connection information in connection record 608.

In the right half of the call that is identified by call record 544 and
LDCN 541, network software layer 404 is responsive to the bearer capability IEs of
the message that has been received from communication terminal 101 to determine
which transport facilities should be utilized to meet the requirements of these bearer

35 capability IEs. As illustrated in FIG. §, network software layer 404 utilizes one of
the logical links of logical links 518 to provide the data link utilizing the LAPD
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used. Comuni cati on between transport |ayers is done by network | ayer 404
35 using established LDCs. Transport |ayer 405 communi cates information
destined for its peers to network | ayer 404, and network |ayer 404 packages
this information - 13 - within the information elenments, |Es, of
standard |1 SDN Q 931 nmessages. Network Iayer 404 uses the LDC that has been
set up to a particular node to conmuni catd%this information to its peer
network layer. Simlarly, when another network |ayer receives information
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Sessi on | ayer 36 Leig aﬁ%o@%mﬁﬁ%%“ﬁ%ég%@%&?ﬁ# B ey
communi cati ng by hétwbﬂesoftware layer 404. Network software layer 404 then transmlts the
transport message to its peer network software layer in switch node 103.
In our present example, the network software fayer in switch node 103
15 accepts all of the transport capabilities requested in the ﬁ'ansport message. The
network software layer in switch node 103 responds with a transport acknowledge
message which contains no IEs 315, 316, or 317. Network software layer 404 in
switch node 102 is responsive to this transport acknowledge message to transmit to
the connection manager in application layers 409 of FIG. 6 the parameters for the
20 left half of the call so that these can be storeed in the connection record 608.. The
' connection manager is also responsive to this information to control the switching
network of switch node 102 to setup path 535. In addition, connection manager
transmits a message to link interface layer 402 to setup path 539.
At this point, paths 507, 535, and 539 are set up through switch
25 node 102. In the present example, when switch node 103 attempts to establish the
original transport capabilities, communication terminal 104 is unable to provide the
data link utilizing the LAPD protocol. The result is that switch node 103 in the left
half of the call which is similar to that illustrated in FIG. 6 has recorded in its
connection record the voice bandwidth, the data link using LAPD protocol, and
30 the 64 Kb data channel. However, in the connection record for the right half of the
call, only the voice call and the 64 Kb data link are recorded. Upon receiving the
transport complete message from communication terminal 104, via network software
layer, the connection manager in switch node 103 only connects the 64 Kb data link.
Note, that the voice call connection was made during the setup process.
35 Communication terminal 104 then transmits a transport complete message that
identifies the bearer capability, channel identification IEs, and data link identification




session |ayer of the destination sw tching node. The communication with the
ot her 20 session layer is acconplished by having the session | ayer request
its transport layer to place a call to the other switching node so that a

. connection can be nmade for a particular address. The transport |ayer places
the call relying on the node nunber that was determ ned by the session

| ayer. These requests are done using t he” #bt wor k | ayer to generate standard
| SDN Q 931 call setup nessages. If the other switching 25 node cannot
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be written in teansport/complete aessagefrom swuch node 103, it mforms the connection

manager that path 539 is to be eliminated. The connection manager then eliminates

from connection record 608 reference to the data link executing the LAPD protocol.

15 Network layer 404 then transmits the transport complete message through session
software layer 406 down into the left half of the call. Network software layer 404 is
responsive to this transport complete message to notify the connection manager to
eliminate the reference to the data link executing the LAPD protocol from
connection record 608. The connection manager also transmits a message to link

20 interface layer 402 to remove path 539. In the left half of the call, network software
layer 404 then assembles another transport complete message for transmission to
communication terminal 101.

At a later point in time, communication terminal 101 determines that the
64 Kb data link is no longer required, communication terminal 101 transmits a

25 transport message where repeat indicator 304 is set equal to remove and the bearer
capability IEs 305, channel identification IEs 306, and data link identification
IEs 307 specify that the 64 Kb data link is to be removed. Switch node 102 then
repeats this message and sends it to switch node 103. Upon receiving the transfer

acknowledge message back from switch node 103, network software layer 404

30 requests that the connection manager remove path 535. In addition, connection
manager updates the connection record 608 as requested by network software
layer 404. When the transport message requesting the removal of the data link is
received by communication terminal 104, it responds with a transport complete
message that specifies that this removal should have taken place.



Layer managenent 413 provides for communication between the various
software | ayers.- of FIG 4. For- exanple, when the connection manager which
is at applications |ayer 409 requests that connection be nade in the

physi cal 10 networks these requests are conmuni cated via | ayer nmanagenent
413. Managenent information base 414 stor?zl various tables and records used
be the software | ayers. For exanple, the I"l and session records which

wi |l be described shortly are stored irn managenent information base 414.
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received, ngs weIG 1, ay@inuhitatiow Rymiriab 1018 then the termination point of the call.
However, with a different type of communication terminal being utilized for
communication terminal 101, the terminal management application could be
executing in switch node 102 which would be the termination point of the call.
" Whenthe transport message was received to set up the 64 Kb data
20 channel, this message was transported to the terminal management application at
applications level 409. The terminal management application then requested that the
connection manager reqtiést that link interface layer 402 implement the proprietary
protocol that is defined in the low layer compatibility IEs 308 so that the link
interface layer can properly use the low level proprietary protocol. In addition, the
25 connection manager application instructs the presentation layer 407 of
communication terminal 104 to implement the X400 email standard as defined in by
the higher layer compatibility IE 309.
FIGS. 7, 8, and 9 illustrate, in flowchart form, the operations performed
by network software layer 404 in implementing the transport messages illustrated in
30 FIG. 3. Network software layer 404 performs the majority of the work in
implementing the transport messages. FIGS. 7 and 8 illustrate the responses of
network layer 404 upon receiving a transport message from another switching node.
FIG. 9 illustrates the responses of network software layer 404 upon receiving a

transport message from the session layer 406. The convention used in these figures
35 is that that transport messages being received or sent to another switch node are
identified only by their message code, e.g., TRANS. On the other hand, transport



| ogi cal interface nunbers in the channel identification IEs to sintf's.

Net wor k. | ayer 404 views the physical interfaces as being identified by
sintfl 501 and 502. 35 Link managenent 403 nakes a conversion between the
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to provided, a TRANS_REJ message is sent and all further processing is terminated. If

at least one original or alternative transport capability can be provided, a

15 TRANS_ACI message is returned with the modified list of transport capabilities.
Next, block 709 sends a message to the connection manager at applications layer 409
requesting that the transport parameters as defined by the transport capabilities be
entered into connection table 608. The transport parameters entered are either those
of the originally requested transport capabilities or the alternative transport

20 capabilities or the resulting combination of the two. Finally, block 711 sends a
TRANS message to session layer 406 via transport layer 405 which is the original
TRANS message and/or alternative transport capabilities minus IEs 306 and 307.
IEs 306 and 307 are unique to the left half of the call as illustrated in FIG. 6. Session
software layer 406 is responsive to this message to identify the call record, to

25 identify LDCN associated with the right half of the call, and to send the message
down the right half of the call with the proper identification to network software
layer 404.

Returning to decision block 701, if the answer is no, control is

transferred to decision block 712 which determines if a TRANS_ACK message was

30 received from another switch node. In the previous example, a TRANS_ACK
message was received by switch node 102 from switch node 103 on interface 552.
This TRANS_ACK message was received by the right half of the call. If the answer
in decision block 712 is yes, control is transferred to decision block 713. The latter
decision block determines if there are alternative transport capabilities in the

35 ftransport acknowledge message. If the answer is yes, control is transferred to
decision block 714 which determines if the alternative transport capabilities are




B channel 533 of interface 552 by path 507. Path 507 is made through a
network 20 :internal to a switch node. It would be obvious to one skilled
in the art that simlar paths could be made between B channels in interface
551 and 552. The circuit switching of B channels is perfornmed at the

physi cal |ayer, whereas, packet sw tching frame relaying is perforned at
the link interface | ayer. G eater detail ot bperations of the |ayers of
FIGS. 5 and 6 in setting up a call are set forth in 25 U S. Patent
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5. As can be séen . fromFIG™ 6, the call -16- gOA s comon t hr oughout
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block 721 which sends a message to the connection manager to enter the transport
parameters into the connection table and to make the connections through the
internal switching network of the switch node.

15 Returning to decision block 712, if the message is not a TRANS_ACK
message, control is transferred to decision block 801 of FIG. 8 which determines if
the message is a TRANS_REJ message. If the answer in decision block 801 is yes,
block 802 sends a message to the connection manager to remove the transport
parameters from the connection table and to remove any paths having been set up for

20 those transport parameters through the switching network of the switch node. Note,
that there may not be any work for the connection manager to do if the TRANS_REJ
message is received in place of a TRANS_ACK. After execution of block 802,
block 803 sets a message containing the TRANS_REJ message to session layer 406
via transport layer 405. Session software layer 406 sends this message down the left

25 half of the call with the proper call record and LDCN identification information to
network software layer 404.

If the answer in decision block 801 is no, control is transferred to
decision block 804 which determines if the message is a TRANS_COM message. If
~ the answer is no, control is transferred to block 808 which provides normal

30 processing. Block 808 handles the standard ISDN messages. If the answer is yes in
decision block 804, block 806 determines which transport parameters that are in
connection table 608 are not identified by the bearer capability IEs 325, channel
identification 1Es 326, and data link identification IEs 327. After identifying these
transport parameters, block 806 transmits a message to the connection manager to

35 remove these transport parameters and any associated paths. Finally, block 807
sends a message to session software layer 406 via transport software layer 405 that



5™ Transport software |ayer 405 identifies each half of a call by
the LDCN and call record nunber. The LDCN is utilized because the
information il-lustrated in the level 4 routing tables is identified by the
LDCN nunber which denotes the link (or set of links) out of a sw tching
node to another sw tching node. Notice thaf, the call record is identified
identically at all three software layers as illustrated in FIG 6 10 for a
particular call. Session software |ayer 406 is the point within the

sof twar e ar chi Feuaigs thegriginal FRANS GOM minys thecchpayieh i¢ntifieasion & 326 angtheposes
of exchangi ng ghtdlink idehtiRtATNi IEB27Y SSﬁfdh mm@ﬁgemtﬂs He3y Bilfe6 i ON

record set up for it such as SeSSI sion rec i S associ at ed

with two cal | PEs¥essommuRicated dgvn £%’Ggrlﬁlf5’f the¢all to Retwark sefiwars Jayend®h each

call record remm&aéIch&ﬁlathID@ve@hhﬁcalﬁnlﬁﬁﬁﬁ&ﬁﬁa'f of a call is
referred to as a half xcepti.on to thlaprule IS |f the call is

to an application. ég(lﬁggateﬁ e>pp ops,performied by newvark softwarg si nce t he
other half of ldyerwxiin rbspbmdtattﬁﬂspﬁ't rhéssa@@nieing%¢@vbd8@cixh‘éed§ibn|saﬂﬁare To

R G e 1 R A e bR 8 Merpined f e ipnge S n TRANE évwgee i (o
20 node 102. Emwrprevious exampid, dxenghthalénﬁﬁlermﬂullum'ateﬂ(hﬁ@ tﬁe&wé‘sa/ml ch
ecord 221 2“2‘%‘5‘5%%“%%‘%? °BmBRIGH ol lyBEads At i Bt of ) ciff o '
associ at ed 1f t Fecpieed mahmeis_aseﬁﬁmwmmcasmgnmn@lmalenamtmssmlﬂhc cal |

i s bei ng pl acegndwe? ' ye8TUEdiSian blotk DT, FoR@bl is Ghndfrretbio tﬂmm' BI6AKI02 is

orm il 104 v AR i S 0 ki b oy e o1 e
in FIG 1. Fur idesatification IBS06 had dithdink idibﬁuﬂcatimﬁrIEs 807 stouldbefor tRSFRANS
doci 91 one ar o TeReE af b B Bl b bt SR pod, e i fbpidflon s
terninal 1015 t madewhiesk Adtforns 3wl sends the naw TRANS messagefto themekrswitchGod@at ent
5,386, 466.) WiRiaed, Btat SRHiehts B0 SRS 303; 304, 305, and 308, 309, and 341 are simply
repeated in the new TRANS message.
If the answer in decision block 901 was no, decision block 904
determines if the message received from session software layer 406 is a
20 TRANS_COM message. If the answer in decision block 904 is yes, decision
block 906 determines the transport parameters that are in connection table 608 that
are not identified in bearer capability IEs 325, channel identification IEs 3216, and
data link identification IE 327. After determining these transport parameters,
block 906 transmits a message to the connection manager requesting that these
25 transport parameters be removed from the connection table 608 and that all -
associated paths be removed. Next, block 907 forms a TRANS_COM message with
new channel identification IEs 326 and data link identification IEs 327 that define the
transport capabilities on the left half of the call. Block 907 then sends the formed
TRANS_COM message to the other switch node.
30 If the answer in decision block 904 is no, control is transferred to
decision block 908 which determines if a TRANS REJ message was received from
session software layer 406. If the answer is no, control is transferred to block 909
for normal processing of standard ISDN messages. If the answer in decision
block 908 is yes, block 911 sends a message to the connection manager to remove all
35 parameters entered into connection table 608 by the associated TRANS message.
Finally, block 912 sends a TRANS_REJ message to the next switch node. In the




received fromconmmunication termnal 101 via PRI link 111, network software
| ayer 404 generates a setup indication which is comunicated to transport
software | ayer 405 and establishes call record 521 which starts the setting
up of the first half call. Transport software |ayer 405 exam nes the node
nunber and determnes that 35 switching gede 102 is not the destination
swi tchi ng node; hence, |ayer 406 does not “Set a node flag. If the node flag
was set, this indicates that the call term nates on - 17- switch node
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sof twar e 'ayerto‘&gﬁnﬂ%?iﬁﬁgnlﬂ&ﬁﬁhﬁ%i.he node flag is not set, does not
attenpt to route a ca ased gn the dialed nunber. Since in the present

exanpl e the node flag [seatesdetails ondhefundtipns perfaamed PeGMA 126andsTMBI 128hes
session recor dar@%s&aﬁdwmg 122@@16 feddctifel§e hxaﬁthg%eﬂlﬁhmeawoh&réd&e

setting up of the second hal . The node’and t 'l record nunber are

t hen com"runisca‘iaﬂdalf Bepsaght sy @MF@W“M@ légé@tfﬁﬁl‘feé(h]est .

gr ?nSpQH S?L t%@gﬂ(ﬂ%%&ﬁs a@aréspohdietol thaseImebsdges by l@éhdir%hh?_ and
eterni nes tha i s a _path_.to. conmuni ca rni,na . ,Transport

Sof tviar'e T ayer PR P TSRS, HARrIRG [ OFALGR 4o EMMA 74 AHK GoRFeliRE e

transm ts the dperatioatofjcomenmication termatalvb0d EMIA W27 had aveenll cbidoldfitidh t hen

establishes cq | ' ] ' ' [ L4 . After
switch node 1 g:ﬁé&g&en@?%@%ég? Gig%n{e%s%gég%s{@g ?\% c‘r?..r{g@ggli%’rWa- | 1ink
116, the ndOworsnseuf megsages|ta gherother communication ¢ermiunls on theeanfepancercall. dal |

br oceedi ng. - Nejdiich, BMA 27 ot the témhPné SRR sWRch fodd QIO sendipg ceedi ng

onnacs ont s a0 Bib Bniieekthe ppsesons ot TNA B PepRkac: 5
channel 532 arglock 1001 determines if the conference button has been activated on |

communication terminal 106 indicating the desire to initiate a conference or to add

15 another terminal to the conference. If the answer to decision block 1001 is yes,
block 1002 places the present call with the present terminals on hold. Note, that if
communication terminal 106 is only engaged in a multimedia call with
communication terminal 108, the present terminals consist of only communication
terminal 108. However, if a conference call has already been set up consisting of

20 communication terminals 106, 107, and 108, then the present terminals that will be
placed on hold are communication terminals 107 and 108. If communication
terminal 106 is only engaged in a multimedia call with communication terminal 108,
communication terminal 108 is referred to as the "first terminal". After execution of
block 1002, block 1003 receives the dialing information from communication

25 terminal 106 that designates the new terminal. Once the dialing information has
been received, block 1004 requests that the lower software layers of FIG. 4 place a
new call to the new terminal. Decision block 1009 determines if the new call is
answered. If the answer is no, block 1012 is executed which takes the present call
off of hold and returns communication terminal 106 to the present call. If the answer

30 in decision block 1009 is yes, block 1010 sends a message to CMA 127 requesting
that the new call be added to the conference call. Note, if a conference call has not
been established, CMA 127 will take the necessary steps to start a multimedia
conference call. Finally, block 1011 updates the call table as illustrated in FIG. 13.
FIG. 13 illustrates the state where communication terminal 106 and communication

35 terminal 108 were engaged in a multimedia call and wireless terminal 103 was
merged into that call to create a multimedia conference call. When the user of




B channel 533 so as to establish path 507. Session record 607 points to
connecti-on record 608. Connection record 608 is maintained by the
connecti on manager which is executing at applications |ayer 409. The
connection manager is responsive to the 20 nessage from network software
| ayer 404 to establish this connection and,to enter into connection record
607 the paraneters of the internal connect4on. To further understand how
the transport nessages are utilized to increase or decrease bandw dth
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rotocol, and b&@ms de%iﬁ]éffs to a circuit data |ink
\F/)Vlth 64 Kbs of bandvvl d annel 1de ?l&fl cgfl%%n | Es 306 are as foll ows.
The first I|E specifiesl the@pswgrdn derision block 1096 isime, conyiol is transfeaed ta e

nunber, decision block 1013 which determines if a message had been received from another
terminal indicating that the other terminal was disconnecting. If the answer is yes,
15 block 1014 sends a disconnect message to CMA 127, and block 1015 removes the
other terminal from the call table illustrated in FIG. 13.

If the answer in decision block 1013 is no, decision block 1016
determines if communication terminal 106 is requesting a change in communication
types. If the answer is yes, a change message is sent to 1017 indicating the added or

20 deleted communication types, and block 1018 changes the bandwidth to
communication terminal 106. CMA 127 will request that the physical networks
within switch node 101 add or subtract the bandwidth as required on the physical
networks.

If the answer in decision block 1016 is no, decision block 1019

25 determines if communication terminal 106 is disconnecting. If the answer is yes,
block 1021 sends a disconnect message to CMA 127, and TMA 128 sends
disconnect messages to all communication terminals presently on the multimedia
conference call. In addition, block 1022 clears the call table of FIG. 13.

If the answer in decision block 1019 is no, decision block 1023

30 determines if a notify request has been received from CMA 127. If the answer is no,
block 1028 performs normal processing. If the answer is yes, decision block 1025
determine whether the notify request is for communication terminal 106. If the
answer is yes, block 1027 informs communication terminal 106 of the changes so
that communication terminal 106 can perform the proper functions. If the answer in

35 decision block 1024 is no, block 1026 requests that the lower software layers as
illustrated in FIG. 4 send notify messages to the designated terminals in the notify




and specifies the use of D channel 530. The second | E of the channel

I dentifrcation FEs 306 specifies interface 551 and B channel 538. A single
data link identification 5 | E 307 foll ows and specifies that one of the

| ogical links 517 is to be used for packet data. Lower |ayer capability IE
308 specifies the proprietary protocol thgf_comunication termnal 104 is
to inplenent with respect to the 64 Kb data channel. Higher | ayer

compatibility |E 309 specifies that the X400 C standard is
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that have been added t Refspfing W'd&ssidBlock 1101, if the answer is no, decision

block 1107 determines if a change message was received from TMA 128. If the
answer is yes, block 1108 requests changes be made to the physical networks or data
links of switch node 101 by CM 129. Block 1109 then updates the conference table
20 of FIG. 12. |
If the answer in decision block 1107 is no, decision block 1114
determines if a disconnect message was received from TMA 128. If the answer is
yes, block 1116 removes the disconnected terminal from the conference table of
FIG. 12. Block 1117 requests that TMA 128 send out notify messages indicating
25 that the disconnected terminal is no longer part of the multimedia conference call.
Decision block 1118 determines if there are more than two terminals in the
conference table of FIG. 12. If the answer in decision block 1118 is yes, decision
block 1123 determines if the disconnected terminal was the TMA's terminal,
communication terminal 106. If the answer is yes, block 1124 removes the
30 conference table of FIG.12. The conference legs from the other communication
terminals had already been removed by block 1022 of FIG. 10. However, if the
answer in decision block 1118 is no, decision block 1119 removes the conference
table and requests that TMA 128 send out notify messages to inform the remaining
terminals that the conference call has ended.




identified by call record 521. The connecti on nmanager is responsive to this
30 infermation:to store the additional connection information in
connection record 608. In the right half of the call that is identified by
call record 544 and LDCN 541, network software |ayer 404 is responsive to

t he bearer capability IEs of the nessage_ Qgt has been received from
comuni cation termnal 101 to determ ne I ch transport facilities should
be utilized to neet the requirenents of these bearer 35 capability IEs. As
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communicates with each other using INFO messages. For example, if the user of

15 terminal 106 wishes to switch from talking to the party on the first call to talking to
the party on the second call, the user actuates the button identified with the second
call on terminal 106. In response, terminal 106 transmits a INFO message to
TMA 128 via PRI link 118. TMA 128 is responsive to this INFO message to control
physical layer 401 such that the information portion of the second call is switched

20 from interface 1431 to interface 1428. From a record identification point of view,
both session record 1408 and session record 1404 identify that the left half of the call
is using call record 1419 by the dashed lines 1409 and 1408, respectively. TMA 128
uses this information from session record 1403 or 1419 to identify the correct record
during call processing. TMA 128 controls the indicators on terminal 106 by the

25 transmission of INFO messages to that terminal. Connection record 1401 is used by
the first call; and connection record 1402 is used by the second call.

FIG. 15 illustrates the results of a merge request being transmitted from

TMA 128 to the lower software layers. TMA 128 makes the merge request upon
receiving an INFO message from terminal 106 requesting that a conference be

30 established between the first and second calls. The INFO message is generated in
response to the user actuating a conference button on terminal 106. TMA 128 also
requests that CMA 127 establish conference record 1201. The merge request
identifies that session records 1403 and 1404 represent the calls that are to be merged
together. The merge module of session software layer 406 is responsive to the

35 merge request to establish merge record 1502 and to identify via the session records
and call records that CRN 1427 and CRN 1430 and CRN 1424 are to be merged.



15 accepts all of the transport capabilities requested in the transport
nmessage: The network software |ayer in switch node 103 responds with a
transport acknowl edge nmessage which contains no | Es 315, 316, or 317.
Net wor k software |layer 404 in switch node 102 is responsive to this
transport acknow edge message to transnit290 the connection naenager in
application layers 409 of FIG 6 the pararreters for the 20 left half of
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If the terminal management application of switch node 103, that is

15 controlling terminal 108, requests transmission of a TRANS message for the second
call (which is identified by CRN 1430) to reduce the bandwidth from voice to low
speed data, network software layer 404 is responsive to this TRANS message to
perform the functions previously described with respect to FIG. 6. However, whena
request is transmitted to the connection manager to remove the voice transport upon

20 receipt of a TRANS_COM, CM 129 determines from connection record 1501 that
the voice transport is still required for the first call. CM 129 however establishs the
low speed data link that was requested by network software layer 404 in the TRANS
message and acknowledged by the TRAN_COM message. The TRANS message is
then transferred up to session software layer 406 and is identified by session

25 record 1404. Session software layer 406 then transmits a TRANS request to
TMA 128. TMA 128 is responsive to this request to transmit the information that
the second call is being reduced to a data call to CMA 127. In addition, TMA 128
may send an INFO message to terminal 106 for display purposes. TMA 128
requests that physical layer 401 establish a data link to terminal 106.

30 If the terminal management application of switch node 103 controlling
terminal 108 requests transmission of a TRANS message for the second call (which
is identified by CRN 1426) to change the bandwidth on the second call from low
speed data to voice, network software layer 404 is responsive to this TRANS
message to perform the functions previously described with respect to FIG. 6. Upon

35 receipt of a TRANS_COM message, network software layer 404 requests that
CM 129 add the voice transport to the call and remove the low speed data. CM 129




|Es that are in use. This nessage is received by switch node 103 and is
transferred-up the right half of the call through the software |ayers to
session software |ayer 406 of switch node 103 which comrunicates it down
the left half of the call to network software |ayer 404 of switch node 103.
Net wor k software |ayer 404 elimnates theqp data link capabilities and
infornms the connection manager that the data link is no | onger being

utilized. I'n response, connection manager of switch node 103 elinm nat s the
data |ink infodetexmiogs fromronnestion record 130 dhat the vaige transpap daust becompip

software | ayer Jﬂ?@seh a@m@nﬁéﬁwgmgorrpl et e
nmessage t hat d(lax?géf S&Pﬁegeécg??mtﬁﬁgt .onl yﬂfh 5? d a41| nk@@ig r%r et up
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conpl ete rressa%émf roms %@F‘g tJ the onnecti on, manager
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from connect i ogontRAOHE Vidkd detharkand ﬂnet\tidédmnﬂa’emel bmlge e placd thagedond calAPD
protocol. 15 Netwqrk Iﬁeyer 404 then transmts the transport conplete

message t hr oughfte Te¥ft ware | ayer 406 down into the left half of the
call. Network softvvare FIGy &6 ilitraies a cempuminiviatien tegmirtal suitablerfopuserasconpl et e
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termnal 101 defteridedne de utilized toclisplaytthe da‘imxslstaﬁésandmndMongeﬂme syltimetia

comuni cati on te naI 1l transm : transport nessage where repeat
i ndi cator 304 i g ﬁég tpgqrg%icagfnoﬁf he bearer capability |IEs 305,
channel identifi catl on |Es 306, and data link identification
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| Es 307 specify th Lnk is to be renoved. S
then repeats  this nessage and sends it to switch node 103. U
the transfer acknow Mu jl Ii Hm from switch node 103,
software | ayer 404 t he connection nmanager r
535. In addition, connectlon nanager updates the connection record 608 as
request ed by network software | ayer 404. “#en the transport nessage
requesting the renoval of the data link is received by conmuni cation

term nal 104, 'Cﬂmmssponds with a transport conpl ete nessage that specifies
that this renoval sho 1 turm now t o when
comuni cation term naILH %?e:ﬁioget%{éodmﬂ}glgﬁrg}*m ?ﬁg? IWEER A\ t he
64 Kb data chaphuedlity of)tcimnmmwnon mnmnakslmtbﬁobnnas@bbyjs swmmgssystehar hmanner
with respect t es di The
term nation o?%dtulr:%? Egé%lg? Ppmh%r ?nét\&a‘l}ﬁférr@ntgg Iu% git}ﬁ*gg&ﬁ{" u’cg?%t 5 is
execut ed i n apisrmingls eongolling dhe crmﬁermcercam the megradznoeprising hd siepsmft he

functions of a term nal ﬁﬁﬂﬁg gﬂgt e@ ent
5,182,751 and U. S. Pate 5 g‘% érnl e Bngfs?g?én%‘{fﬁtg eman?cti’l

appl i cation prﬁ‘ﬂeﬁes all of the control functions required to term nate a
call and to allow the Eﬁéﬁbﬂﬂz‘cuﬁ@eééh'df TuRdicF ol bbhmufidathl m nal

nmanagenent app| tion ed on.,a 10 sw tch node whereby the
majority of th& t@?trﬂnﬁgfa’fd’g‘fri’ﬁ &‘Fle Bedes by cpgRunication pa ﬁt?de

rat her thaniOn plurality bésmtuhmudeswhcxe eadtecommanhication pakteis dhrbagh ditwbi',m@-e of
conmuni cati on g,xgr mlg@ fgﬁﬁ%g%ommni cation termnal 101, does have its
own conputer a P software structure illustrated in FIG 4.
In this case, the ter rrprmdldlnan@mtofawpmmmhmtypssexxéletﬁrsmgeoﬁtlthe
termnal . As i bl 8f Sfitchhodes;

managing the controlling one of the plurality of communication
15 terminals by a terminal management application being executed by the first one of
the plurality switch nodes;
receiving by the terminal management application all message
transmitted to controlling one of the plurality of communication terminals;
transmitting to the controlling one of the plurality of communication
20 terminals by an individual one of the remaining ones of the plurality of
communication terminals a first message to change the communication bandwidth
varying the number of communication types on a first communication path used by
the individual one of the remaining ones of the plurality of communication
terminals; and
25 - changing in response to the first message only the number of
communication types that the individual one of the remaining ones of the plurality of
communication terminals uses to participate in the multimedia conference call by the
switch nodes throughout the first communication path and by the first one of the
plurality of switch nodes.

30 2. The method of claim 1 further comprises the step of transmitting to
- the controlling one of the plurality of communication terminals by a second
individual one of the remaining ones of the plurality of communication terminals
another first message to change the communication bandwidth on a second
communication path used by the second individual one of the remaining ones of the
35 plurality of communication terminals to be the same as the communication types
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15 FIG 1, comrunication term_[laJ__101 IS then the term nation

cal | . I—|0‘vvever wth a different type of communi cation termn

REPLACED

@& SOEET HAS BEEN

utilized for co lmﬂm m“ 101, the term nal manage
application coumu“mu swi tch node 102 whi ch woul
term nation point "of thé chl 1> Vthen the transport nessage was received to
set up the 64 Kb data 20 channel, this nes%aye was transported to the
term nal nmanagenent application at applications |level 409. The term nal

managenment applbeingtused by Iﬂmﬁrsaqdﬂhiuabbﬂehﬂhdﬂemmeﬁéslomhmﬂﬁﬁqroﬂ equest
that link interface | 0 &rrent the proprietary protocol that is
defined in the B %Péc rpaﬂl ity IEs 308 so that the link interface
| ayer can properly use ¢ngingmt®p®sem'mpmﬂmﬁrgtmsmmlythbnumﬁd'idfi on, the

28 poornect on ARARIGatR et BB A IR BB PR
in by the hi thﬂumhtymfconmmumammtmnal% Bo9to lfarmﬁpatémﬂze mwitin@dial | ustr at e,

i { ol ement i ngPEEeE SARBY Bhd A ARG hiEREholk UK (SRR [Pk ¢
sof t war & Iayer%’mﬁ@tﬂm%mﬁﬁbfﬂﬁ}'éfﬂwﬂmmphe work in inplenenting the
transport nessages. FIGS. 7 and 8 illustrate the responses of network |ayer

404 upon receiving a tra ort e from.anot her chi n nQde FIG 9
illustrates the responée&ﬁg F‘aé‘?’&debﬁ?‘éq‘%?ﬁmgg@“ﬁﬁgﬁ mgaiEs\i6g a
transport ness sbfmﬁnm@%ab@:mmassege%ﬁtomeﬁrmna‘ﬁmummﬁhln t hese
figures 35 h Ph‘ﬂ%% that tr Q{ Qrt nﬁvﬁs ages recelvetd Oié ent to
another swi d0h RgALY.eRmiiSRlER emRF B B oA R be St anRlictEin | *rrans
On the ot her haesponser tarregaiptiof the firsPmessage; and
transmitting another second message back to the second individual one
of the plurality communication terminals by the terminal management application in
response to receipt of the other first message.

15 4. The method of claim 3 wherein the step of changing on the first
communication path comprises the step of adding an additional communication type
to the first communication path;

the step of changing on the second communication path comprises the
step of adding the additional communication type to the second communication path;

20 and '

the method further comprises the step of allowing the first and second
individual ones of the remaining ones of the plurality of telecommunication
terminals to communicate jointly uéing the additional communication type while still
communicating with all other ones of the plurality of telecommunication terminals.

25 5. The method of claim 4 wherein the step of changing on the first
communication path further comprises the step of updating a conference record to
indicate changes in the number of communication types used by the first individual
one of the plurality of communication terminals; and .

the step of changing on the second communication path further

30 comprises the step of updating the conference record to indicate changes in the
number of communication types used by the second individual one of the plurality of
communication terminals.
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messages being relayed by session software |ayer 406 from
t he cal |I* are’ designated by the—ressage code and the word "

Tossage nas been 1 I e B Bt er e e S s D .,
A [ st

nmessage has been ther switch node. In the

exanple, switch 5 rode S a TRANS nessage via interface 551 from
comuni cation termnal 101. |If the answer3Bmr decision block 701 is yes,
deci sion bl ock 702 determ nes whether the requested transport capabilities

t hat def d by b ' I fid ' | E
30?51 2;13 dgt Ian|el nkyl d?ﬁiﬂe ?%?ﬁ?#ql@%u@h%a%slﬁgﬁﬂﬂlﬁnﬁhwa@?ﬁﬂrranspgrt
capabilities CHW@@' @nmm@mcatmmmsmja m@tln@d@mufmmemﬂl with eaghds back a
TRANS ACK Nessggfml &Pﬁ%l?lﬂi%c 5&5‘ oheof apitral tSlédomriinit nansvver

deci si on bl ock 702|s npts to termne an a| rnatlve
transport c apam inof thﬁ 6}\‘@“5?‘11% P@f?fP&‘FFs‘i?HrtPa‘d&ﬁ%%m}Sh‘Ed @2 %‘ﬁlﬁc

provi ded, a sTR{N@RFInd®E 33aching s?s@éﬁa being c dblef of ;Srbﬁﬁuigracﬁl .
termnated | f a | egs otrt&ll or . al natlv ortchg‘gFa?,lll

can be provi deH‘“tHn }“f’ﬁ% {8 1y ,@gg%@acgn Eﬁ“ﬁ?ﬁ RO | st
of transport cauiihédi fimetiondereguirihg e@hmﬁﬁ&aﬁ@ﬂﬂmdmdmmamtﬁdd dofiprising
connection man .applications | ayer 409 requesting that the transport

e
-paraneters as F?é&fby the transport capabilities be entered into
connection tabl e 608. Tkingthyalixfce plpealityef telesormmunicetioreterminal lie thet hose of

the or i 9F Nald Y lefAHERA EOhetioAPRN oot BPADHIIG e BushEsRRLELAR | Ve

transport 2 capa i es or resu ination o e’ t wo.
Finally, block 711 sendeceivingyibesuitching sysser@mtdnessegﬂeta inppepse the t r ansport

llayer 405 whi CBorhuhiettic wﬂdwdm Bﬁ?éhﬁstr&s 2RER ol grofahé &ﬁﬂﬁﬁm&ﬁl&r@&ﬁpor t
capabilities mnus . |E 30603 QE§5306 and, 3 the left
hal f of the cafAnSEUted {qQne, Araligy W%%@%%ﬁe%? ‘ﬁ&i:‘ﬂge‘ge406 i's
responsi ve to trultimedis sarderehce ¢allav|heré thetfirst onelof theeplm‘aﬂty éfecomimunicheioni f y
LDCN associ at e | ssage
down the ri Gint gﬁ‘ﬁ% #@ﬁﬁg&%%t%e °ﬁ81°ﬂ’g‘§}§1‘§’adél cbn%@ﬂ:eélaﬁoﬁge[ t'i?ﬂtetg rHriet wor k
sof tware switching system;
increasing the communication bandwidth on the first one of the plurality
of communication paths by the switching system thereby giving an additional one of
the plurality of multimedia functions not in the set of the plurality of multimedia
20 functions to the first one of the plurality of telecommunication terminals;
receiving by the switching system a second message to increase the

-
=5

communication bandwidth on a second one of the plurality of the communication
paths transmitted to the controlling one of the plurality of communication terminals
where the second one of the plurality of communication paths interconnects a second

25 one of the plurality of communication terminals to the switching system; and

increasing the communication bandwidth on the second one of the

plurality of communication paths by the switching system thereby giving the
additional one of the plurality of multimedia functions to the second one of the
plurality of telecommunication terminals and allowing the first and second ones of

30 the plurality of telecommunication terminals to communicate jointly using the
additional one of the plurality of multimedia functions while still communicating
with the other ones of the plurality of telecommunication terminals using the set of
multimedia functions.

7. The method of claim 6 further comprises the steps of receiving by the
35 switching system a third message to decrease the communication bandwidth on a
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| ayer 404. Ret ULﬂLﬂgtO\d%)ck 701, if the ans
transferred*to decision blocC ich determnes if a ﬁhﬁs’

was 30 received tch node. In the previdus e

ACK nessage was @/ﬂmh node 102 from switch fode 103 on

I nterface 552. ThIS %RANSMA sage was hecelved by the right half of the
call. If the answer in decision block 712 |s yes, control is transferred to

deci sion block 713. The latter decision block determnnes if there are
al ternative tr thirdmpe of theyplurality: dosymunication paths transmisted te the sratselling gee of

message. |f thge dfé?mmc%eaﬁ fepthirials %ﬁ&@%ﬁe%i’r&@né@f&l@ghﬁélﬁ? ob! ock 714

whi ch determ nes i ternative transport capabilities

accept abl e, eomnmmatm Raths intsronpests & Hitd epe of] ElP’Eae‘%t&leFW&ﬁg%rt
capabi | |dt iMes hi&nﬁd&&t@'ﬂ%’ﬁxtdhﬁl gd§stef; on bl ock 714 is no, block 716 is
execut e I ch sends a TRANS Sage to t.he, other swi ode th a
request to dtlete any CFSIFRSING eES‘gﬁHanaFP%E ‘ﬁ'ﬂ ﬁﬁ’ﬂ%ﬁ@gﬂ%l e. Next,
bl ock 717 fstendplu@eTh 4066ﬁaﬂﬁmvpatlﬁ By'the swnemﬁg shestemi merebgueabvmgohuded to
session software |a a.trans Yy er 405, Segsi 406 i s
responsi ve to Fﬁéﬁ‘@% O'E?lﬁﬁﬁ'begl? #"Pﬁﬁ L e Wo@\’ﬁﬂflﬁ%m} ‘ﬁrthehalf of
the call to nephmlkysf)édrmumcmmﬂbmhﬂﬂs ddgk e, that the transport paraneters

Swton hode upon r ecep PR BIhicA B AR ofd dh Md sl e N 1 @
Ret urning ti0 daimnmmmmngemnalemgm remainingongs ofithe s¢tmf@ml§tabﬁ' of ock
713 is no, or wncggnsdﬁ%éuﬁfa SHeQtHhe phirdlity ¥ERlectmifunRatib®

transferred to 721 ends a nmessage to the connection rmanager to
enter the tran%@iﬂ% S.

=0

8. The method of claim 7 further comprises the steps of receiving by the
switching system a fourth message to increase the communication bandwidth on the
15 third one of the plurality communication paths transmitted to the controlling one of
the plurality of communication terminals;
increasing the communication bandwidth on the third one of the
plurality of communication paths by the switching system thereby adding the one of
the set of the plurality of multimedia functions for use by the third one of the
20 plurality of communication terminals; and
communicating with the remaining ones of the plurality of
telecommunication terminals using the set of the plurality of multimedia functions
by the third one of the plurality of telecommunication terminals.

9. The method of claim 8 wherein the switching system comprises a
25 plurality of switch nodes and the controlling one of the plurality of communication
terminals is connected to a first one of plurality of switch nodes with the multimedia
conference call being established on the first one of the plurality of switch nodes, and
the method further comprises the steps of managing the controiling one of the
plurality of communication terminals by a terminal management application being
30 executed by the first one of the plurality switch nodes; and
| receiving all message transmitted to controlling one of the plurality of
communication terminals.

10. The method of claim 9 further comprises the steps of receiving the
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paranmeters into the connection table and to nake the connections

1

t he i nternal> sw tchingretwork—oef—the switch node. 15 \-__Re((HASBIBEg\\‘
t o deci sion bl ock age i s not a TRANSACK Eé@eﬂmnceal is
transferred to de ﬂllb’m ﬂi&&j FIG 8 which determ 0
I's a TRANS REJ rre I n decision block 801 is yes, block

802 sends a nessage to the connectlon nmandger to renove the transport
paranmeters fromthe connection table and to renove any paths havi ng been

Sﬁt up foL ZOdmtmﬁBeNo t:dstarhmess? es@mmm%aﬁggmn{@h?m@cﬂl ng networ knof
the swi tch node te, ,that re not be an or i 0
manager to do if the THARGIBE ﬁm% apRIcaton gfsﬂ’%&ixls ACK.
After executi osecarid messagesaeslt mlthmédd&ﬁ)’ﬁabmesofahapm% ggmmtmeawm&ﬁ%sTRANS
REJ nessage t RQr er 0

| ayer 406 seng’éﬁﬁ%an%eé?ég@dg%\%ﬂt%é P@&? ﬁaq{‘im@fn%% %F Maf

Iproper cal | 5][ ecord and tragxpttingenfifilf messagoto ﬁlﬂi‘mMg@ﬂeS@fthepMity Gthvvare
ayer 404. |

trgnsferred too?iﬁgl Sl Onnﬁﬂméﬁ%hﬁ:‘eﬁﬂaﬁk&%@%%@% |qne§§f]&’ﬁﬂ¥él§¥°fs a
TRANSCOM nes s gpamynication terminals infermipg those remining oneswisthe plueality of bl ock 808
whi ch provi descda%aiﬁbat%:emﬁmaﬁtﬁﬂﬁrﬁlaﬂa%%@{g@gﬂ% ﬁg@ﬁ%@ndard | SDN

nessages. | f the answer is yes in decision det erm nes
whi chgt rans por‘i°“H§WHﬁ%‘f°é‘rt§"¥‘H%l§ apenow ysing,thg@dditionalions of thegaurality ofot

i dentified 10y mbkinkedid fahctiggabi ity | Es 325, channel identification IEs
326, and data link identification |Es 327. After identifying these
transport- paranmeters, block 806 transmts a nessage to the connection
manager to 35 renove fheTbe methnsdwfciaimdOfurthercomprisesthy sepsefaecdivieg it hs.

s "o SR b sl it © |7 400 VT
determining by the terminal management application that the third
message removes the one of the set of the plurality of multimedia functions from use
15 by the third one of the plurality of communication terminals; and
transmitting a sixth message to the remaining ones of the plurality of
communication terminals other than the third one of the plurality of communication
terminals informing those ones of the plurality of communication terminals that the
third one of the plurality of communication terminals is not using the one of the set
20 of the plurality of multimedia functions.

12. The method of claim 11 further comprises the steps of receiving the
fourth message by the terminal management application;
determining by the terminal management application that the third
message adds the one of the set of the plurality of multimedia functions for use by
25 the third one of the plurality of communication terminals; and
transmitting a seventh message to the remaining ones of the plurality of
communication terminals other than the third one of the plurality of communication
terminals informing those ones of the plurality of communication terminals that the
third one of the plurality of communication terminals is now using the one of the set
30 of the plurality of multimedia functions.

13. The method of claim 6 further comprises the steps of transmitting the
first message by the first one of the plurality communication terminals;
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-24- contains the original TRANS COM m nus the channel i dentification
326 and the ‘da mon | E 327. Session s -f,)fﬁg éEErWsé@@NI
responsive to that cat ed down the |eft ?:.pbgcgal I

net wor k software ﬂiﬁ\mm e call record and LIX

I nformati on. 'G 9 illustrates the operations perforrred by

net wor k softmare Iayer 404 in response to- §§ansport nmessages being received
from session software | ayer 406. Decision block 901 determnes if the

nmessage is a TRANS rresswﬁsnu&mgt:hes&b@d/nﬁmgewm Rcord ¢heldf @Y plidality sf t he
call illustrated in Fl re.cglﬁves a TRANS nessage from session software

| ayer 406 af t er CQIHBUREHYO the call had 10 received that nessage from
comuni cation term naI 101 via interface 551. If the answer is yes in

deci si on bl ock 901, s tr err bl ock 902. Bl g 02,1 S
responsi ve to the bear 3r4° %Bg{?ﬂﬂf‘gs ’{)wagﬁgﬁg%gfé?!ﬁ@lmm
channel identi fﬂmdmasaagél@&ﬁe&mlaimtoﬁthelpiuraht.}ecmnrhumeanonrterkrﬁaals(mdshouI d be
for the TRANR nessage t mﬁ‘hf] M@ de.
After this d?t erm nat i oﬁ%ns gtﬂ@ r}ﬁéopg% S@B&I Orhs’ aﬁ"?r‘h%“ﬁ@‘gpnew
TRANS nessage t<éommunigation tewninals. node Note, that elenents

301, 302, 303, 304, 305, and 308, 309, and 341 are sinply repeated in the new

TRANS nessage. |f the answer in decision block 901 was ng, decision bl ock
904 deternines if the s ANAPPABES] %wn!rpﬂm&@slmwmr@ewa%?me@ai s a

20 TRANSCOM nesgiagifity bf teledSmanaidtion RriRgisshercdahasdd Qpéswmhﬁegss @@L Si on

gggcrh?‘?Gaggtﬁr nes tre Iraf]ﬁgor!t Eara%ter ‘ﬁ?&f‘@ eg‘?fgﬁﬁcllon tabl e

i dentificatil@n deﬁmnﬁl&lﬁn&elﬂldgdtd@nfercdceicdﬁ,rdmﬂpmatgt on | E_ 327. After :
determ ning these transpari. R) #ﬁéﬁngﬁé%@&&%%ﬁlf‘ﬁﬂ}s{3n@of¥ﬁ§§ﬁgﬁil§O

t he connection nmanager reques
of switch nodes;
means for interconnecting each of the plurality of telecommunication
terminals to the first one of the plurality of switch nodes by a communication path
15 through the plurality of switch nodes where each communication path is through one
or more of the plurality of switch nodes;
means for providing a plurality of communication types on the first one
of the plurality of switch nodes;

- means in a terminal management application being executed in the first

20 one of the plurality of switch nodes for managing the controlling one of the plurality
of communication terminals;
means in a terminal management application for receiving all message
transmitted to controlling one of the plurality of communication terminals;
means in an individual one of the remaining ones of the plurality of
25 communication terminals for transmitting to the controlling one of the plurality of
communication terminals a first message to change the communication bandwidth
varying the number of communication types on a first communication path used by
the individual one of the remaining ones of the plurality of communication
terminals; and |
30 means in the switch nodes throughout the first communication path and
in the first one of the plurality of switch nodes for changing in response to the first
message only the number of communication types that the individual one of the
remaining ones of the plurality of communication terminals uses to participate in the
multimedia conference call.
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25 transport pararreters be renmobved fromthe connection ta bl e 608 _ang
all assdci at'ed e renoved. Next, block 907 fornms a {fRA NS CEM- pRsTEEd
EPIICETES |
() -Ae——G-cH1

wi th new channel i s 326 and data |ink ide
327 that define t m wmn “l“guﬁbl lities on the |left ha
Bl ock 907 then senés e farmdd TRANSCOM gessage to the other switch node
30 |f the answer in decision bsick 904 is no, control is

transferred to decision block 908 which determnes if a TRANS REJ nessage

was received from sesdiboThsappareimeof clgioy 1318athet compriseameans inizsecand cont r ol

t f dinkifi
rmssages. 1t aRidiaPbike of e Kok Hios BAEERFIAY oF CortiniBitfidh hrlits for,
nessage to thetrasmidiagite fhereontiglling ope ke plurality Qfsommtlem terinalsr ed i nt 0
connect i on t abl @Rl Brindsiigeds SRR NRLORRANIATRA ARGy 7k kibonl OCk 912

sends a TRANS REJ nessage to ext swich_ node. In revi ous
exanpl e, bl GtkCYNPUBIEAIN amusm/iasashmsowb@%\g@mﬂ PagPE e rerRaiping onesof the

mg;cat Id o$ e dcolﬂﬁuméi{tﬂﬂtt&hnﬂﬁ&glb&th@@aﬁlbﬁs mé%mnﬁﬁﬁcaﬁteﬁb%ﬁed by

an usir.a n and 1V

oo e i i vl b BRE IRoBVideL g Of F remaiolidames bf R BRFLIBA ¢ &

communi cat i on ¢temmumehticherminalsy @wlei ved by TMA 128 of FIG 1. TMA 128 t hen
ds to th ' ]

ranaferring. informat; Arvas MR SOR b BLARRE e aBlohy oA Farin oy

communi cat i Kh anstinitheafirst O of Gva\plugatith efsswitohrngides forichangingin respensetbttheredi a

conference cal L Eésﬁ%éﬁ:ﬁy&l@rﬁm%%f@dnﬁiﬁnfc éi‘ﬁa&at&(ﬁséc% q 10

transmt nessages 0 ¢ comuni cat 1 on term nafs on_the conference
call. In 1nd1v1dua1 one of the remaining ones of the plurality of communication terminals

bl e 60 A G—1—1e "‘\
|

uses to participate in the multimedia conference call.

17. The apparatus of claim 15 wherein the means in the terminal
15 management application for changing comprises means for transmitting a second
message back to the first individual one of the plurality communication terminals in
response to receipt of the first message; and
means for transmitting another second message back to the second
individual one of the plurality communication terminals in response to receipt of the
20 other first message.

18. The apparatus of claim 17 wherein the means for changing on the
first communication path comprises means for adding an additional communication
type to the first communication path;

the means for changing on the second communication path comprises
25 means for adding the additional communication type to the second communication
path; and | '
means in the first one of the plurality of switch nodes for allowing the
first and second individual ones of the remaining ones of the plurality of
telecommunication terminals to communicate jointly using the additional
30 communication type while still communicating with all other ones of the plurality of
telecommunication terminals.

19. The apparatus of claim 18 wherein the means for changing on the
first communication path further comprises means for updating a conference record
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addition, CVA 127 controls the internal networks of swtch node
sendi ng request s—{—e—eM—l—29—F+€r—}e—| | lustrates the operag

Deci si on bl ock 100 he conference button h@
on commnlcatlont ﬁ" (ﬂl ating the desire to injtiate
" conference or to’ rm nal the conferenceé. |f the answer

- to decision block 1001 |s yes, bI ock 1002 pl®aces the present call with the
present termnals on hold. Note, that if comrunication termnal 106 is only
engaged in a nukaindisgierhgnges lmmuwmeﬁnownummﬁoanypesaked]mmmﬁm pr esent

term nal s consi M‘RBUQQ’MOPWEZWGM%H@ heéxplg}d 3 ver, if a

conference call has already t up consis connunlcatlon
terminals 106, 107, and thiomeansierchangingondbesecord sommnmicationtpath further pl aced

on hold are conga ﬁs%khi&&néﬂmpmingm&aoﬂaéné&%corhftoﬁﬁm&&%?ﬁ‘&kerm nal
W th comrunication term nal 108,

106 is only enga tinedia call
" communi cat i on{| gwg?faﬂr} CQB‘@W"P@F Bipegused pyfhe secend individual epewfihe plurglity of
execution' of bl esimufiiedtiohteaitnalk003 receives the dialing information from
comuni cation 25 term nal 106 that designates the new termnal. Once the
dialing information has been received, block 1004 requests that the |ower
software | ayers of Fl GZMAﬂmyfemmaioﬂhﬁchHahgesﬁﬂ%mﬁmﬂicﬂﬁdn bdadeidhon

bl ook 1012 1o ciohaiitality deeBrfltiRon phihs BPEATAGHeaid bodrigadiBl Tt SeflS: | s
~ conmmuni cation t@mmnmcatmspatblmmoqmemmnMa plunalityt ¢fdelecrmmuniftion n
deci si on bl ogk k@ﬁ&alﬁnmenmtﬁﬁédé%g%&? Pﬂ&lﬂh&ﬁ%ﬁﬁﬁmﬁ&iﬂ%&%&ﬁmg oa

requesting that the new cal conference ca

conf erence cal | SY§in mﬁégﬁc@%éﬁt‘?‘%H@‘&ScERﬂl?liQf?PfW’ldmgtadﬂ’émbWe)fnecessary
steps to start muMEdlmmxmof&EmﬂﬁrrﬁdidconﬁéiﬁéMWQh@%&Qﬁé pMPARY 66

me call table il ldi?’fﬂ é\?dfé@ngﬁc 13. FI G %ﬂ'ﬁf I[ﬁtgstratres the state
ere conmmuni ca t ITRTHIE 108 were
engaged in a nultinedi ameahs incalldofithe plueality b’étalncnnimu‘rﬁb’ﬁnmtemhm!;d’dr usih@iri hat
call to credfs thelitiln@8id!BnfoeiibEEANE SetSRite pl%@ S iulkRliaYhnctions;
means in the switching system for receiving a first message to increase
the communication bandwidth on a first one of the plurality of the communication
paths transmitted to one of the plurality of communication terminals controlling the
multimedia conference call where the first one of the plurality of communication
20 paths interconnects a first one of the plurality of communication terminals to the
switching system;

means in the switching system for increasing the communication
bandwidth on the first one of the plurality of communication paths thereby giving an
additional one of the plurality of multimedia functions not in the set of the plurality
25 of multimedia functions to the first one of the plurality of telecommunication
terminals;
means in the switching system for receiving a second message to
increase the communication bandwidth on a second one of the plurality of the
communication paths transmitted to the controlling one of the plurality of
30 communication terminals where the second one of the plurality of communication
paths interconnects a second one of the plurality of communication terminals to the
switching system; and _
means in the switching system for increasing the communication
bandwidth on the second one of the plurality of communication paths thereby giving
35 the additional one of the plurality of multimedia functions to the second one of the
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-26 - wireless termnal 123 places comunication tern nal
mul ti nmedi"a cbnference call and di sconnects wireless term
‘nunmber "107" will _ r "123" in FIG 13. Ret
deci si on bl ock 100Hmllrmﬂla|“lgumﬂmce button has not been
control is transferfedtto ddci $i oh bl ock 1006. Decision bl ock 1006

determnes if another termnal has transm43%d a TRANS nessage to change
t he bandwi dth of the other terminal's conference path into the nultinedia

~conference call _,1f.th nswer i.s . 7.1 ut ac
Che TRANS: cout mebisei OF it OB TermbhiE o AbiNg o TG b8 e R o5
Thg cEange 10 rimsplonptityspfdteletoremunicationoierminalsao communpisatejaimtyiusing thehange
and t he comuni FRal '515?‘5“% j; ; in
deci si on bl ock IO Egﬁg}sltoﬁé,m:{ci%rﬁlro 'S télgﬁg?%m@? %glglelgilsaslll gﬁﬁﬁﬁﬁgﬂﬁﬁm
whi ch det er ni nevithithe othes enggef thecplprality ofdelsryramunicationierninals usiag théset of
~indicating that rﬁmgmg&iaqﬁnéﬁ%g[i nal was disconnecting. If the answer is yes,
15 block, 1014 sends a di sconnect nessage to CVA 127, and bl ock 1015
removes the other terminal fromthe call table illustrated in FIG 13. If

- the answer 11 fleCI 51 on ?ldg%ayﬁiﬁms&imm%ﬁ:ﬁhmohip@ﬁksxﬁ%ﬁiﬁﬁkmmg i f
- conmmuni cation ternin ls reguesting, a,chan i n_communi cation es.
If the answer iyﬁgg?o%feﬁﬂﬁ’%éqjg‘gg‘&@s@g??geé:masgg‘efﬁﬁn&nﬁ?ﬁueﬁﬁ?‘%@v‘flﬁ%&%%ded
. or 20 del eted chirdont afahe phurdlity eemmanidatibropdths @dmitiedhigebe cdntroliingionedifh t o

i Uhi o ton ndebBeoE o poppibieitonitcind NAER G il dldribpuGRly 67, Jorks

physi cal 10 communication paths interconnects a third one of the plurality telecommunication

terminals to the switching system;

means in the switching system for decreasing the communication
bandwidth on the third one of the plurality of communication paths thereby
removing one of the set of the plurality of multimedia functions from use by the

15 third one of the plurality of communication terminals; and

means in the third one of the plurality of telecommunication terminals
for continuing to communicate with the remaining ones of the plurality of
telecommunication terminals using the remaining ones of the set of the plurality of
multimedia functions.

20 22. The apparatus of claim 21 further comprises means in the switching
system for receiving a fourth message to increase the communication bandwidth on
the third one of the plurality communication paths transmitted to the controlling one
of the plurality of communication terminals; .

means in the switching system for increasing the communication

25 bandwidth on the third one of the plurality of communication paths thereby adding
the one of the set of the plurality of multimedia functions for use by the third one of
the plurality of communication terminals; and

means in the third one of the plurality of telecommunication terminals
for communicating with the remainihg ones of the plurality of telecommunication

30 terminals using the set of the plurality of multimedia functions. |

23. The apparatus of claim 22 wherein the switching system comprises a
plurality of switch nodes and the controlling one of the plurality of communication
terminals is connected to a first one of plurality of switch nodes with the multimedia
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networks. If the answer in decision block 1016 is no, deC|5|on hl ocle—3648
25 determrnes iif communication term nal 106 is di sconndg

answer is yes, dlsconnect nessage to
128 sends di sconngmlﬁQﬂmngWﬂHm comuni cation termina
the multinmedi a conterence malls additig bl ock 1022 cl ears the cal I

tabl e of FIG 13. If the answer in decision block 1019 is no, decision

bl ock 1023 30 determnes if a notify request has been received from CVA

127. 1f the ansomference call baingextablisied quesh¢ Grstrone of theiplysality of switch nodes,tand

°
For conmun cat oy rpats nﬁ#ﬂ%%s%ﬁ?esqﬁsﬂéﬁ“;&%ﬂ@?yes dctfent ety 1o
communi cati on £%4c¥eddy the frssone pEthe plwlity swisch nedes formenagingitheeontrsilingnal

106 can perfor %ébﬁﬁﬁ?ﬁﬁﬁtyfdf%mmanéﬂtemwr in 35 decision block
1024 is no, plock 1026 requests that th Qwer software | ayers as

illustrated ¥n FIG 4 JBsARspiheterminala tiop ferreceiwag gil mestage gamsmitied |

the notify tddontrolleliet of ftheplufality fommitidicitioanermifas.on and function of
notify nmessages in a nmultinmedia conference call are set out in U S. Patent

5,373,549. FIG 11 illustrates the operations perforned by CVA 127 of FIG
1. Decision bl ock 110124i€Therappaeatusiof chime3fagherrcempeis¢s means irethe dtininabn of a

new 5 term naw &néﬂflaéﬁl ﬂbﬁf&%&g&g@g{fﬁ fh%@?&nﬁ%?é@sargg ei ved from TVA

128. |If the answer erm nes conmuni cati on
~terminal 106 is presentmganengﬁmmmlmmgm@mapahwnn&rdqmmgmthq‘- t he

| ig S ngr oic i {ﬁ 3 té(r 1&1??#1 r%’é&nugérﬂédi %h%ﬁc%u&gﬁgfjt& FirdtARd SECOE s ed RBIEInGhe F! G
o additional one of the plurality of multimedia functions being used the first and
second ones of the plurality of communication terminals; and '
means in the terminal application for transmitting a fifth message to the
remaining ones of the plurality of communication terminals other than the first and
15 second ones of the plurality of communication terminals informing those remaining
ones of the plurality of communication terminals that the first and second ones of the
plurality of communication terminals are now using the additional one of the

plurality of multimedia functions.

25. The apparatus of claim 24 further comprises means in the terminal
20 management application for receiving the third message;
means in the terminal management application for determining that the
third message removes the one of the set of the plurality of multimedia functions
from use by the third one of the plurality of communication terminals; and
means in the terminal application for transmitting a sixth message to the
25 remaining ones of the plurality of communication terminals other than the third one
' of the plurality of communication terminals informing those ones of the plurality of
communication terminals that the third one of the plurality of communication
terminals is not using the one of the set of the plurality of multimedia functions.

26. The apparatus-of claim 25 further comprises means in the terminal
30 management application for receiving the fourth message;
means in the terminal management application for determining that the
third message adds the one of the set of the plurality of multimedia functions for use
by the third one of the plurality of communication terminals; and
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the new terninal _thjhti medi a conference call by tran
of a 10 “request to CM 129. Note at when bl ock 1111 added_t he=#
termnal to the c [w, f FIG 12, the "communEea .
col um was al so u 'wmfm m’ cution of block 1106, :
bl ock 1113 sends nétify ¥equests-« o inform Lhe comuni cat\i on. )
are participating in the nultinmedia conf er8hce call of the’”changes t hat

have been made in the participation in the 15 nultimedia conference call.
Ret urning to deci si on binsens fot Gansmiftingfaseoehvatessage mmedaﬁhmlngrbnbé 6Edhe1107

determnes if QC 128, wer is
yes, block 110 req%ﬁ%@e@ﬁ%”m@ge&ﬁgr {hﬁ'gm}fh%?eﬁ? OQ%FM dat a
| i nks of swit cheomyaeniggioniigrminaly rfornehg thosd 00 aftkepluratisy efscdrﬂlmumcati‘oar ence
table 20 of Fi Qenﬂ:ﬁals'tﬁat&ﬂéqgﬁﬂﬁﬁgﬁf{h@ pﬂﬁ&ﬁti'o?@om%a&&w 9 ?%& o on

bl ock 1114 determnes_If I sconnect was recel ve

the answer i9 ﬁ%On%P@éRs%Pf@QQﬁﬁk%otm@Ummm t er mi naI fromthe
conference table of FIG 12. BI ock 1117 requests that TMA 128 send out
notify messages i ndi caEJE # t hat he dj sconnected, term nal is_no |onger
part of the multimedi a*ohRefRRAFEMULY gla %Rfl?ﬁsﬂlf&@laéheeﬁfﬁiwflf
there are nore théplurdliop commuhication teﬁninas feptramnating thaﬂ}senﬁésagé G 12,

t he answer in decision ‘E’F ck hfllE’) is él(Fj .%p | ock 1123 deter s if
the di sconnected ternin 8%@ qf err?llt‘}ﬁ’tl EhRRMt SRR {ermup

106. If the ansmwsmitsng/ﬁs,sed:ﬂmiukeskaﬂ removes the 30 conference table of
FIG 12. The conference |egs fromthe other comrunication term nals had

al ready been renoved bx bl ock 1022 of FIG 10. However, if the answer in
deci si on bl d8k 1118 i s2oThejenpasatesofislami22 furtber comprises meansdn testhird ove t abl e

and request st hyfieTplirali§Podvfdnieston el RS aRAfhg thd ok eklie! 0PI N N0

termnals that the conféerenge cal| .has
means in the third one o the plurahty of communication terminals for

transmitting the fourth message.
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-28 - FIG 14 illustrates the various records and |ogical control links for
two callsS terfinated on term nal 106 whose control functions are handl ed by
~TMA 128. Software |ayers 401 through 409 are being executed on a swtch

: node 101 that connects to ternminal 106. Interfgce 1428 terminates PRl |ink
. 118, and 5 interfaces 1429 and 1431 term nate | Tinks 111 and 114,

. respectively. As illustrated in FIG 14, termnal 106 is engaged in tmo
~calls. One call i aHsgrdked by session record 1403; while the second call is
handl ed by session rec rst call term nates

Th half of the fi
on interface 1429 and 34&’-‘1@}4@%\(8@ R%\&(%Eg‘gLLF&B(eQ\ﬂIQIN@ADfH§

hal f of the second calB ANBWIDEHEFEORINDIVED{AECOMNIUNTE AL N’I‘!fiiwﬁﬁﬁ#
1430 and call record 1423.. Froma.control point of view, the al

both calls terminate on TM¥IEBYENtHQRProy: eﬁFBW@S ia.gopfeggnce galls@itbssar y

control functi @nscomhinidagion Itj'pengmﬁréx@iﬁfgtbf %ﬂ@irg%%ﬁeﬁbﬁ&rﬁrﬁﬁrﬂtﬁﬁin%nﬁﬂmsz.
an

128 utilizing CRN:.142

terninal 106 cor‘r‘r’r{fﬂfl’cg ﬂﬂ@ﬁ"é’&&ﬁ“ﬂ?ﬁéﬁlﬁf&ﬂf@%ﬂrﬁéﬁni% @an, users ofxanpl e,

i f E Ee ]thser t of lli‘ScommunTclitabn 1&511%5 b, ltl(W SIWS? ﬁiih Ehiange g@fhhilulﬂﬂ:aﬁ@n tyiRs Bty

on the first ca Q i e on the second ca he “User

-~ actuates the butt%lﬁq"é@ dﬁg(é%' WenEr %ﬁré 2 r‘?tfe[:af ‘I’seﬁsrf:af‘é’ls?ﬁ‘ﬁlpdpo‘ia% I'n

response, tern natomM@nications types net ;brblfdﬁtlumﬁ s8g by honﬂlh(ﬁaeﬂlﬁ?:oﬁ{}e@erﬁ@clajl :t@ k

©118. TMA 128 Lve NFO { t i r
EAE TR e TR

401 such that The In matron is switched 20
frominterface 1431 to interface 1428. Froma record identification point
of view, both session record 1408 and session record 1404 identify that the
|l eft half of the call is using call record 1419 by the dashed |ines 1409
and 1408, respectively. TMA 128




uses this information from session record 1403 or 1419 to identify the
correct record during call processing. TMA 128 controls the indicators on
term nal 106 by the 25 transm ssion of |NFO nessages to that termnal.
Connection record 1401 is used by the first call; and connection record
1402 is used by the second call. FIG 15 U’lmstrat es the results of a nerge
request being transmtted from  TMA 128 to the | ower software | ayernWIRE(ESH
128 nmakes the nmerge request upon recegﬂ NFO message frdol LeTeRdINAL
106 requesting 10hat a conference be 3 establ i shed between the fi
second calls. ssage is generated in response to the use
actuating a ccﬁwﬂaﬂgﬁ tton on termnal 106. TMA 128 al so requeéfs that
CVA 127 est abl;if ference record 1201. The nerge request i deBASE i ps 12hat
session records 14 and| 1404 represent the calls that are to |/SFATION ged

t oget her. The |08} du| #RbLINEessi on sdRl WiKe | ayer 40RRIiLNK eSpdnsi

the 35 nerge -re'dtfd&ti t 0! estibbl i sH2 rrerge itord 1503 and {® |dentl$>p§§g§«
t he session req&dg nd tal IS rec ft_gN 1427and CRISJ 143

d

1424 are to b {5 gad=T=2y= SHGEH e T TSPt eS| SWIFOHdpell4
transports utijlize sbssian.recNOpEs - NDO8. LALLer rrezﬂubgng nmer ge
record 1502, tlhe TWErge spftware NMoOUTE of 3essi OM FoOTtward | aye

requests that TN UTa GRIALINR7 at applARE&aINKons | qyer PRDQUINK co I’Rf Kl
of the access pointjs (call fdstination poiffgs) idemtifiedipy conngct ‘J,QQJ

records 1401 and 1402 of FIG 14 into a single caly record. CM 129 |s
responsive to tmss r Y PRISUINK ti8ner ge connggt "'@R 1?gc rds 1401 and 02 into a
new connection recqgrd deS| ghat ed as conn C rdf]lﬁﬂ)l. CM 129 t;ala(ﬂ
controls the q

ATION| . CONNUNICATION|  [COMMUNICATION

TERMINAL TERMINAL TERMINAL
FIG. 2
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network so that a conference bridge is created that conbines the voice
i nformati'on 10 bei ng received via the two right halfs of the first and
second calls with voice informati on being received over a single B channel
for the left halfs of the calls. If the calls also used video, the CM 129
~woul d control the video network so that a 2//11eo bri dge was established for
. the conference call. If the term nal managenent application of sw tch node
+ 103, that is 15 controlling termnal 108, requests transm ssion of a TRANS
nmessage for the second call (which is identified by CRN 1430) to reduce the
bandwi dth from voice to Iow speed data, network software |ayer 404 is
responsive to this T to performthe functions previously
described with r 6, ver, when a request is transnmitted to
t he connection n&ﬁ@@ OotﬁR&;meMgﬁ oi ce transport upon 20 receipt of a
TRANS COM CM 129 determ nes from connection record 1501 that the voice
transport is sti or -the first call. CM 129 however establishs
. the.l ow speed é@ﬁ&ﬂiﬁﬁ@aﬁhﬂs requested by network software |ayer 404 in
' the TRANS nessdge ENOEe¥ed by the TRANCOM message. The TRANS
message is thef tr nsfHESSAGE 0fPEt H3sesiBANEN software | ayer 406 and is
identified by ssf on P5 RERFAD(INDICATOR .30%essi on software Iayer 406 t hen
i transmts a TRA uest fo TMA 128. 8 i s respon this request
: DML | 1 < Dok Wit cd 1o 5

'to transnit the I nfdrnXiof that the s all is bet ed to a DISPLAY
~call to CVA 127.In Jaddijtiop, TivA 1IBENHEG H@th&m | NiGOM e3® term n

106 for displ ay-fpposes- —LZT%QSJ-OSI- physic ayer~ 401 §

- establish a datjla I {nk [to t{erni nal -1.06 the tenm nal . l

: rmnagerrent app| f ioA—ofl swilt chlnodel 103 contlrol nrr' nall110 =Yall $
transm ssion of a TRANS msmﬁﬁﬁ secondWm ch |s i by
. CRN 1426) to change the ban B e second AI'-I1 to
voi ce, network software |ayer 40409 s responsmmnﬂﬁmm 507I'RANSC Bﬁ%ﬁh@g
performthe functions previously described with respect to FIG 6. Upon

FIG. 3B
TRANS_ACK 310 (TRANSPORT ACKNOWLEDGE)
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CALL REFERENCE 312
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35 receipt of a TRANS COM nessage, network software |ayer 404 requests
that CM 129 &dd the voice transport to the call and rempve the | ow speed
data. CM 129 -30 - determ nes from connection record 1501 that the voice
transport nust be conbined into the conference call that is presently

taki ng place and controls the physical net3y(b2k and the conference bridge to
acconplish this. In addition, CM 129 controls the |ower software |ayers to
renove the | ow speed data link. As before, if video 5 transport was being

- added to the conference call, the connection manager also controls the
vi deo network and the video conference bridge to place the second call into
the conference. FIG 16 illustrates a communi cation termnal suitable for

use as conmunication termnals 106, 107, or 108. Video screens 1607 and
1608 are 10 intended to indicate a partifiip@Fng 4f display 1310 so as to
al | ow each nenber of the nultinmedia conference to be displayed separately.
As is well known in the art, there could be nore video screens then tvvo as
illustrated in FIG 16. The call state 1609 is intend

~display the various states and conditions of the mul tﬁgﬁé‘&fﬁﬁ‘idﬂ d@h&ﬁ caII
"in text or graphical form - 31 - The invention clainedBASE:414. A net hod
. for controlling a nultinedia conference cal |
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between a plurality of tel ecomunication termnals inter- connected by a
swi tching systemhaving a plurality of switch nodes and one of the
plurality of telecomunication term - nals controlling the conference cal
the nethod conprising the steps of: inplenenting the conference call on
first one of the plurality of switch nodegf{2i nterconnecting each of the
plurality of teleconmunica- tion termnals to the first one of the
plurality of switch nodes by a communi cation path through the plurality of
swi tch nodes where each communi cation path is through one or nore of the
plurality of switch nodes; providing a plurality of comrunication types on
the first one of the plurality of switch nodes; managi ng the controlling
one of the plurality of comu- nicatio????gnin s by a term nal nanagenent
applica- tion being executed by the fi#s me the plurality switch
nodes; receiving by the term nal nmanagenent application all nessage

transmtted to the controlling one of the plu- rality of conmunication

termnals; transmtting to the controlling one of the plurality of

conmmuni cation termnals by an individual one of the remai ning ones of the

plurality of comunicatio '

i nal s
conmuni cati on bandw dth vgnbgaéﬁhﬁ

fiTT St ssage tciEEETFe he
iy nurﬁgégkln ﬁ’sggEmmni cati 0 [ypegu -
404 (5:% M (s:gg 'E/-CRN 545
LOCN 519 ~ LDCN 54
- - - éAP __Slﬂif_&____ SA'F i____ sintf 2_502 —
LINK j 508 | 54
MANAGEMENT ! \ '-=
0 \_Ljsos : \ s |
R A L e 512
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on a first conmunication path used by the individual one of the rensining
ones of the plurality of commu- nication termnals; and changing in
response to the first nessage only the nunmber of conmunication types that
t he individual one of the remaining ones of the plurality of conmunication
ter- mnals uses to participate in the nu@hﬂnedia conference call by the
switch nodes throughout the first commu- nication path and by the first one
of the plurality of sw tch nodes. - 32 - Date 2. The
met hod of claim1 further conprises the step of transmitting to the
controlling one of the plurality of C??}Zﬁuniéﬁtion termnals by a second
i ndi vi dual one of the remaining ones € pYurality of communication
term nal s another first nmessage to change the comruni cati on band- w dth on
a second comuni cation path used by the second individual one of the
remai ni ng onesc(ﬁk%pl urality of communication termnals to be the sane
as the communi* types being used by the first individual one of the
r emai ni ng onedA plurality of communi ¢@ONNECTIDR| ™M nal s; and changing in
response to t AEPICATEN first message only the peegpp [~ 608
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nunber of comunication types that the second indi- viDual one of the
remai ni ng one€s of the plurality of communication termnals uses to
participate in the nmultimedia conference call. by the switch nodes

- throughout the second comuni cation path and by the first one of the
plurality of switch nodes. 3. The nmethod 6f1Zl ai mlnﬁd;u rein the step of
changi ng conprises the steps of transmtting a seco ﬁé,saé back to the
first individual one of the plurality comunication termnals by the
term nal managenent appljo?atio $TART Esponse to receipt of the first
message; and transm tting, anot her gsecond nessage back to the second

i ndi vi dual - one of the gTuraltyTRAR§™UNI catl o by the term nal
managenent applicati ' first nessage.
4. The nethod of cl ai t “R he first

communi cati on path conrpr e 3 nal communi cati on
type to the first cq | Iid 5,_:} , o A d on the second
comuni cation path c ises the 3w g i tijonal comuni -

cation type to the seddHEMRIoTGNDETERMINE ALTERMATIVE |and SENB rfet Hod furt her
conprises the step of {al | oTRANSPORN CAPABIISHESaNd Se¢TRANE_ACK]I vildual ones of the

remai ni ng ones of theﬁ rality of] tel econmuni cfjd rmjinal s to comruni -
cate jointly using tfe Adtig & O C PACCEPTING]" |

706 TRANSPORTS BE PROVIDED ? |

¢

SN YES]

SEND | [SEND TRANS_ACK WITH ALTERNATIVE
TRANS_REV TRANSPORT CAPABILITIES
MESSAGE >

v :
SEND MESSAGE 10.LOWER LAYERS
10 ESTABL{SH USAGE —108

SEND NESSAGE T0
CONNECTION MANAGEMENT | ~ 709
APPLICATION TO ENTER TRANSPORT
PARAMETERS INTO CONNECTION TABLE
PARAMETERS INTO CORNECTION TABLE

SEND MESSAGE 70 SESSIN | 71
LAYER VIA TRANSPORT LAYER WITH
ORIGINAL OR ALTERNATIVE TRANS 0
MESSAGE MINUS [Es 306 AND 307 | - 712

l | FIG. 8
- 73 CTRANS ACK 7
§ YES \

~ < ALTERNATIVE TRANSPORT CAPABILITIES ?

Q™ ALTERNATIVES ACCEPTABLE 7>
7{5 YES e
4
SEND TRANS 10 SWITCH NODE | 121

SEND MESSAGE TO CONNECTION MANAGEMENT
WITH_ REQUEST IEs SET 10 DELETED APPLICATION TO ENTER TRANSPORT

SEND TRANS &SSAGE WITH PARAMETERS INTO CONNECTION TABLE AND

DELETE T0 SESSION MAKE CONNECTIONS THROUGH SWITCHING
LAYER VIA TRANSPORT LAYER NETWORK OF THE SWITCH MODE
" | |
v v .

)

CRoRED



while still comunicating with all other ones of the plurality of

t el econmiini cation termnals.

conmuni cation types

communi cation term ngﬁj&dtg

- communi cation path further conprises the step of updagjng t he(&p
~record to indicate changes in the nunber of communi- c@

5. The nethod of claim4 wherein the step
of changing on the first communication path further conprises the step of
updating a conference record to indicate changes in the nunber of

e first indi¥Mdual one of the
he step of changing on the s&

&‘]urallty of

nf er ence
pes used by

tion ty

.
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plurality of comunication termnals to the swtching system and

i ncreasi’ng the conmuni cati on bandwi dth on the second one of the plurality
of conmmuni cation paths by the switching systemthereby giving the

addi tional one of the plurality of nmultimedia functions to the second one
of the plurality of telecomunication ternj/mgil s and allowi ng the first and
second ones of the plurality of telecomunication termnals to comrunicate
jointly using the additiﬁ‘;onelff’ the plurality of nultinmedia functions
while still comunicatin i\ t Hefot her ones of the plurality of

tel ecomuni cation termnals using the set of nultinedia functions. 7. The
nmet hod of claim6 further conprises the steps of receiving by the sw tching
systema third nessage to decrease the] éf) NERAT Don bandwi dth on a third

one of the plurality conmunication pat trans tthtothe—conii ol bl ngQ
of the plurality of communication term ird one of the
plurality of communication paths i nger/MBSAGRJIEAUESTING NEWY, one of the
plurality tel econtQhi ' ' s TERMINALeBESWDOEDNIOng )syst emy  decr easi r‘Jg
t he communi cati on Qangw dth on the thi\ d QONEERENCEt ExeL @ ur/al ity of
‘communi cati on @ YE$ h- 110pg SYySTepggInereny renovi ng one of the
set of the plu N la f ' A e third one of
the plurality of co cation ferm lS’COﬂ ENCE CALL ? i
HOQJ REQUEST §NO A~ 1103 B
CHANGE TO | L_SETUP_CONFERENCE TABLE | | ADD NEW TERMINAL
NETWORKS OR v 1104 TO CONFERENCE
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1109 [ TFORTE NEW TERMINAL INTO REQUEST NEW
“+ CONFERENCE CONFERENCE TABLE TERMINAL BE ADDED
" TABLE _ ¥ 1106 (TO CONFERENCE CALL
REQUEST TERMINALS BE
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continuing to conmmunicate with the remaining ones of the plurality of

t el econmini c&tion terninals using the remaing ones of the set of the
plurality of multinmedia functions by the third one of the plurality of

tel ecom nunication termnals. 8. The nEtD§?§§I claim7 further conprises
the steps of receiving by the swtching s a fourth message to increase -
, the communi cati on bandwi dth on the third one of the plurality comunication

. paths transmitted to the con- trolling o% thgff_rpl urality of
. comuni cation termnals; increasing the hi c on bandw dth on the

third one of the plurality of conmunication paths by the switch- ing system
t hereby addi ng the one of the Set of (he urarity of nurtimefliagfgyncti ons
for use by the third one of thg pIura!i_G FERENGE ication tefmnals; and

- 35 - comunicating wththemenmar i mgyones of thepruoratity of

t el ecomrmuni cation term nal s lusibhg |t ABDRESS ¢f COMMUNICATION A¥RESy of nul ti nedi a
functions by the third one ofthepturatTt T on term nals.
9. The nethod of claim8 whereign tthe g tchi ng sylpEEmoIETPrises a plurality

- of switch nodes and the contjrolling one of {the plurality of conmmunication
' terminals is connected to 1 107 VOICE

2 108 VIDEO, YOICE
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a first one of plurality of switch nodes with the multinedia conference
call being established on the first one of the plurality of sw tch nodes,
and the nethod further conprises the steps of managi ng the controlling one
of the plurality of communication termnals by a term nal managenent appli -
cation being execgf?ﬂ@y tfig‘fi rst one of Wi plurality sw tch nodes; and
receiving all nmessage transmtted to controlling one of the plurality of
communi cation termnals. 10. The nethod of claim9 further conprises the
steps of receiving the firstizpd[Sggpnf nessages by the term nal managenent
application; determning by the efaenpl managenent application that the
first and second nessages result =yttt additional one of the plurality of
mul ti medi a functions being UFZ%d +— st and second ones ofthe F_I)Jr?dity
of communi - cation termn nal s} meneoitiing a fifth mess gecﬁo thé
remai ni ng ones of the plurality @f _conjunication term nals gther tjhan the
first and second ones of the plurdl Nt yNf conmuni cagmn terpd nal s\
"those renmai nin ﬁn f the plu- fal{ty oWNconmunic IREE ha o
first and sec of the plurdlif\y of c ni cat i on“epm— n'at=s
usi ng the addith -of _the pllura\ity of_ & '
met hod of claim10 further conpriges f\he steps of
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receiving the third message by the term nal nmanagenent application;
determ ning by the term nal managenent application-that the third nessage
renoves the one of the set of the plurality of nmultimedia functions from

use by the third th lurality of nication termnals; and
W@Bssaﬁgto the remi-ﬂ?%ﬂjones; of the plurality of

transmtting a si

comuni cation termnals other thanCAlbelthird one of the plurality of
comuni cation termnals - 36- | iTABl&r {Héol hose ones of the plurality of
comuni cation termnals that the Thfrd one of the Qirality of comu-
nication termnals is not usli gy e orme of the pf t he pl ur g+t _}-129
mul ti media functions. 12. Th(g el NTMA Ofd=aii=rdl 1 CMA U tt-har—conpr | sgy the
steps of receiving the fourth nesgsage by the terg nal nmanageneft

application; determining by the t¢rm
third nmessagesppyg
functions for
termnals; a

the third on
} 4-44-hg ~a—Ss6

plurality of communication term ngl's other .
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thlrd one of the plurality of conmmunication term-A@ s inforpF—thoSe_on .
 BCBEAGEMENT SHEET

phorafs MBI o v el b P T e

. the plurality of .nul th media functions. 13. The nethod of cl further:

conprises the steps of transnitting the3}itst nmessage by theé=Frrst one of
the plurality communication termnals; transmtting the second nessage by
| the second one ofThnemmmn clalnr.edcmhmm cation termnals. 14. The net hod

?L clt al m 8 furggel Athééifoﬂa@n@ﬁcﬁliﬁ gﬁgﬁl&m@hmﬁéwd Tessage by
e third one c Tl g Ansm tting
the fourth rressa @ﬂg&%? g‘f I, niung cat i on
termnals. 15. a&?XJ%sWéFC}EBBtS%quﬁEVén&ﬁIHIPﬁ%‘W ﬁ%‘f‘ﬁtg ence cal |
bet ween a pl ur anodgs andtmheoﬁrﬂrarplumht;hofeclﬂcommumnaa‘erumtnmnl-ed by a

swi t chi ng syst efaldadntsoR: xér% tig bohferehce Walk the gethodgo the

plurality of te%?c%gg on termnals controlling the nfe ence call,
conpri sing: nea %I enenting the conference call on first one of the

plurality of switizhpleadentingedmns c¢onference caihent ifirgt condr of thee plurality
of tel e- conmuni catpmah 'Bf”é’\;lvﬁc o%é&ﬁ,fl rst one of the plurality of
pat

switch nodes by g commnlc i on ough thetp Lirality of switch nodes
wher e each Commrm@gqumzecnng each of the plurallty of telecommunica-

tion terminals to the first one of the plurality of switch
nodes by a communication path through the plurality of
switch nodes where each communication path is
through one or more of the plurality of switch nodes;
providing a plurality of communication types on the first
one of the plurality of switch nodes;

managing the controlling one of the plurality of commu-
nication terminals by a terminal management applica-
tion being executed by the first one of the plurality
switch nodes;

receiving by the terminal management application all
message transmitted to the controlling one of the plu-
rality of communication terminals;

transmitting to the controlling one of the plurality of
communication terminals by an individual one of the
remaining ones of the plurality of communication ter-
minals a first message to change the communication
bandwidth varying the number of communication types*
on a first communication path used by the individual
one of the remaining ones of the plurahty of commu- -
nication terminals; and

changing in response to the first mcssagc only the number
of communication types that the individual one of the -
remaining ones of the plurality of communication ter-
minals uses to participate in the multimedia conference
call by the switch nodes throughout the first commu-
nication path and by the first one of the plurality of
switch nodes.

o



PEDLACEMENT SHEET

pat h ‘is thro on f the plurality of switch nod
rproviding a ‘;ﬁ“ ﬁ “gﬂ@dﬁlﬁum cation types on the first

plurality of nmeans in a term nal nanagene

appl
bei ng execut ed |n the first one of the BI urality of swtch jhodes:. kéf‘t}@ﬂ{'m
~ managi ng the controlling one of the plu &Ilty of conmuni catt S;
nmeans in a term nal ene pllcatl fQr receivin ssage
transmtted to the n 18 ﬂbocﬁ,cﬁ ?‘?er& c%q% F%%\P?gn
ternminals; means itransmithag,talthe con&o&;hngmm eﬁrahmpiguahas aff come
pl ura:c I tK of | CommmI um’éatitm ttefmimﬁka of s$ecomiihdividubd éie ebrheol Ihl ng
one of the plurali i?a&fné] change
t he communi cati on Itt‘)aa (ﬁlk#ﬂiﬁ‘ngﬁ&anﬁncomml at | §pes on a
first comunicati £h §EEID‘B%IS QT ng ones
of the plurality Wi asﬁmdmmmumoammpaﬂnumrw thﬂiSh@OBdntch
nodes throughout tmmﬁldua] (smmm' tﬁuq- tdﬁegngflmet ofne of the
plurality of sw tcéb g %Q%ﬁﬁet& Eﬂ'@cfd e ssage
ly th nmb f
onty the nunber o Wﬁgsa emrJ L?/sea t%e first individual one of the
remammg ones of the pluxahty of communication terminals;
and

changmg in response to the other first message only the
number of communication types that the second indi-
vidual one of the remaining ones of the plurality of

. communication terminals uses to participate in the
multimedia conference call by the switch nodes
throughout the second communication path and by the
first one of the plurality of switch nodes.

3. The method of claim 1 wherein the step of changing
comprises the steps of transmitting a second message back
to the first individual one of the plurality communication
terminals by the .terminal management applicaton in

- response to receipt of the first message; and
transmitting another second message back to the second
individual one of the plurality cornmunication termi-
nals by the terminal management application in
response 1o receipt of the other first message.

4. The method of claim 3 wherein the step of changing on
the first communication path comprises the step of adding an
ddditional communication type to the first communication
path; .

the step of changing on the second communication path
comprises the step of adding the additional communi-
cation type to the second communication path; and

the method further comprises the step of allowing the first
and second individual ones of the remaining ones of the
plurality of telecommurication terminals to communi-
cate jointly using the additional communication type
while still communicating with all other ones of the
plurality of telecommunication terminals.




t he i ndi vi emai ning ones of the plurality of ¢ £

. termnals mﬂmmmﬂﬁ".lgﬁﬂnt e in the nultinmedia conf eren'\gs -ﬁ?‘éﬁMéﬁT SIREET
apparatus O% ctalin s er conprises neans in a seco Fn i vi dual orié‘s.‘o

the remai ning ones of the plurality of _conmunication ter 'Q%I,s f_‘\Qﬁ..MAR. N
transnitting to the controlling one 6f ¥he plurality of (COMMiRL- ot .

- term nals another first message to change the communi Cﬁtil—on band- wi dth on

a second comuni cat$.chhpmethodef dgimrewhezemdthesiep; ARFNEPD t he

remai ni ng ones ofthehrapl domahiinicat o grahnhugthdrocomprisesathe stepheft he sane
as the comuni - catjon types bheing used b thfq;{%i rst H'hndi vi dual, one of the
renei ni ng ones ofuRdAINg & Aanfprescecs d8tinsHcale FNABRRSS 1Bndgreans in
the switch nodes mimbepiofcomhninieatdon typas usedibyatheoirppdnaividual n t he

first one of the giaipditheplarality b toregrmitatioshengimasj andesponse to the
ot her first nessage,only th unber of comuni cation tvpes: he second
i ndi vi dual one of tRE §%Ha‘?ﬁ?ﬁ@n%°8fﬁ]{an§e%;5fgﬂ » %@h ation
terminals uses to parfurgier gemprisestthe siap:oihipdatingriber TERfe . - 38-
17. The apparatus of recerditdindivateichanges irdhe riumbeeof communi-
cation types used by the second individual one of the
plurality of communication terminals.
6. A method for controlling changes in communication
bandwidth for a plurality of communication paths of a
multimedia conference call with each communication path
interconnecting one of a plurality of telecemmunication
terminals into the multimedia conference call that is estab-
lished on a switching system and the switching system being
capable of providing a plurality of multimedia functions for
the multimedia conference call with each of the plurality of
multimedia functions requiring communication bandwidth,
the method comprising the steps of: ,
using by all of the plurality of telecommunication termi-
nals in the multimedia conference call a set of the
plurality of muitimedia functions;
receiving by the switching system a first message to
increase the communication bandwidth en a first ene of
the plurality of the communication paths transmitted to
one of the plurality of communication terminals con-- - -
trolling the multimedia conference call where the first
one of the plurality of communication paths intercon-
nects a first one of the plurality of communication
terminals to the switching system;
increasing the commmunication bandwidth on the first one
of the plurality of communication paths by the switch-
ing system thereby giving an additional one of the
plurality of multimedia functions not in the set of the
plurality of multimedia functiens to the first one of the
plurality of telecommunication terminals;
receiving by the switching system a second message to
increase the communication bandwidth on a second one
of the plurality of the communication paths transmitted
to the controlling one of the plurality of communication
terminals where the second one of the plurality of

p—tg




plurality co Jdom ternmtnals in response to receipt of tmtﬁthAR
‘nessage; and neans for transmtting angtg%second message bask=to-the
'second individual one of the plurality c nica- tion termnals in

‘response to receipt comimmcation fpaths intesconmectd 8 seThndangaohithes of clai m
17 wherein the nmeans 390 cBthAlinidiidd tSrmBRNTYH itBatgwitcRiig conpri ses
means for adding an ﬂ’gﬁ# H@h conmuni cation type to the first

comuni cation path; f A A8Y or changi ng on the second conmuni cation path

conpri ses neans fodinerkésing the coiminication drandwidthaon thet sgoond t he
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using the additional one of the plurality of multimedia.
functions while still communicating with the other ones
of the phuality of telecommunication terminals using
the set of multimedia functions. |

. 7. The method of claim 6 further comprises the steps of
receiving by the switching system a third. message to
decrease the communication bandwidth on a third ene of the
plurality communication paths transmitted to the controlling
one of the phurality of communication terminals where the
third one of the plurality of communication paths intercon-
nects a third one of the plurality telecommunication termi-
nals to the switching system;

decreasing the communication bandwidth on the third one
of the plurality of communication paths by the switch-
ing system thereby removing one of the set of the
plurality of multimedia functions from use by the third:
one of the plurality of communication terminals; and

continuing to communicate with the remaining ones of the
plurality of telecommunication terminals using the -
remaining ones of the set of the plurality of multimedia
functions by the third one of the plurality of telecom- °
munication terminals.

8. The method of claim 7 further comprises the steps of
receiving by the switching system a fourth message to
increase the communication bandwidth on the third one of
the plurality communication paths transmitted to the cop-
trolling one of the plurality of communication terminals;

increasing the communication bandwidth on the third one

of the plurality of communication paths by the switch-
ing system thereby adding the one of the set of the
plurality of multimedia functions for use by the third
one of the plurality of communication terminals; and
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plurality of switch nodes, and the method further comprises
the steps of managing the controlling one of the plurality of
communication terminals by a terminal management appli-
cation being executed by the first one of the plurality switch
nodes; and
receiving all message transmitted to controlling one of the

plurality of communication terminals.
10. The method of ciaim 9 further comprises the steps of

- receiving the first and second messages by thc termmal

management application;

determining by the terminal management application that
the first and second messages result in the additional
one of the plurality of multimedia functions being used
the first and second ones of the plurality of communi-
cation terminals; and :

transmitting a fifth message to the remaining ones of the

plurality of communication terminals other than the
first and second ones of the plurality of communication
terminals informing those remaining ones of the plu-
rality of communication terminals that the first and
second ones of the plurality of communication termi-
nals are now using the additional one of the plurahry of
multimedia functions.

11. The method of claim 10 further comprises the steps of
receiving the third message by the terminal management
application;

determining by the terminal management application that

the third message removes the one of the set of the
plurality of multimedia functions from use by the third
one of the plurality of communication terminals; and

transmitting a sixth message to the remaining ones.of the
plurality of communication terminals other than the
third one of the plurality of communication terminals
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of multimedia functions for use by the Lhn'd one of the
plurality of communication terminals; and

transmitting a seventh message to the remaining ones of
the plurality of communication terminals other than the
third one of the plurality of communication terminals
informing those ones of the plurality of communication
terminals that the third one of the plurality of commu-
nication terminals is now using the one of the set of the
plurality of multimedia functions.
13. The method of claim 6 further comprises the steps of
transmitting the first message by the first one of the plurality
communication terminals;

transmitting the second message by the second one of the
plurality of communication terminals. '
14. The method of claim 8 further comprises the steps of
transmitting the third-message by the third one of the
plurality communication terminals; and
transmitting the fourth message by the third one of the
plurality of communication terminals.
15. An apparatus for controlling a2 multimedia conference
call between a plurality of telecommunication terminals
_interconnected by a switching system having a plurality of
~ switch nodes and one of the plurality of telecommunication
terminals controlling the conference call, comprising:
means for implementing the conference call on first one of
the plurality of switch nodes;
means for interconnecting each of the plurality of tele-
communication terminals to the first one of the plurality -
of switch nodes by a communication path through the
plurality of switch nodes where each communication
patah is through one or more of the plurality of switch
nodes;

means for providing a plurality of communication types
on the first one of the plurality of switch nodes;
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terminals a first message to change the communication
bandwidth varying the number of communication types
on a first communication path used by the individual
one of the remaining ones of the plurality of commu-
~ nication terminals; and
means in thé switch nodes throughout the first commu-
nication path and in the first one of the plurality of
switch nodes for changing in response to the first
message only the number of communication types that
the individual one of the remaining ones of the plurality
of communication terminals uses to part1c1pate in the
multimedia conference call. y
16. The apparatus of claim 15 further compnses means m'
a second individual one of the remaining ones of the
plurality of communication terminals for transmitting to the
controlling one of the plurality of communication terminals
another first message to change the communication band-
width on a second communication path used by the second
individual one of the remaining ones of the plurality of
communication terminals to be the same as the communi-
cation types being used by the first individual one of the

rercrlxaining ones of the plurality of communication terminals;
an

means in the switch nodes throughout the second com-
munication path and in the first one of the plurality of
switch nodes for changing in response to the other first
message only the number of communication types that
the second individual one of the remaining ones of the
plura.hty of communication terminals uses to partici-
pate in the multimedia conference call.
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a first one of plurdPFESREH switch nodes with the multimedia conference
cal | being establ iBheThenapparatus of olwim 17 wherein the means for
changing on the first communication path comprises means
for adding an additional communication type to the first
communication path;
the means for changing on the second communication
path comprises means for adding the additional com-
munication type to the second communication path;
and
means in the first one of the plurality of switch nodes for
allowing the first and second individual ones of the
remaining ones of the plurality of telecommunication
terminals to communicate jointly using the additional
communication type while still communicating with all
other ones of the plurality of telecommunication ter-

minals. | L

19. The apparatus of claim 18 wherein the .means for

changing on the first communication path further comprises

means for updating a conference record to indicate changes

in the number of communication types used by the first

individual one of the plurality of communication terminals;
and

tbe means for changing on the second communication
path further comprises means for updating the confer-
ence record to indicate changes in the number of
communication types used by the second individual
one of the plurality of communication terminals.
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' comprising:
means in all of the plurality of telecommunication termi-
nals for using in the multimedia conference call a set of
the plurality of multimedia functions;
means in the switching system for receiving a first mes-
sage to increase the communication bandwidth on a
first one of the plurality of the communication paths
transmitted to one of the plurality of communication
terminals controlling the multimedia conference call
where the first one of the plurality of communication
paths interconnects a first one of the plurality of com-
munication terminals to the switching system;

.means in the switching system. for.increasing the com-
munication bandwidth on the first one of the plurality.
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communi cation termnind ommumcauon termi where the second one of
the plurality of communication paths interconnects a
second one of the plurality of communication terminals
to the switching system; and

means in the switching system for increasing the com-

munication bandwidth on the second one of the plu-
‘rality of communication paths thereby giving the addi-
tional one of the plurality of multimedia functions to
the second one of the plurality of telecommunication
terminals and allowing the first and second ones of the
plurality of telecommunication terminals to communi-
cate jointly using the additional one of the plurahty of
multimedia functions while still communicating with
the other ones of the plurality of telecommunication
terminals using the set of multimedia functions,

21. The apparatus of claim 20 further comprises means in
the switching system for receiving a third message to
decrease the communication bandwidth on a third one of the
plurality communication paths transmitted to the controlling
one of the plurality of communication terminals where the
third one of the plurality of communication paths intercon-
nects a third one of the plurality telecommunication termi-

~nals to the switching system;

means in the switching system for decreasing the com-

~ munication bandwidth on the third one of the plurality
of communication paths thereby removing one of the
set of the plurality of multimedia functions from use by
the third one of the plurahry of communication termi-
nals; and

means in the third one of the plurality of telecommuni-
cation terminals for continuing to communicate with
the remaining ones of the plurality of telecommunica-
tion terminals using the remaining ones of the set of the -
plurality of multimedia functions.
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munication bandwidth on the third one of the plurality
of communication paths thereby adding the one of the -
set of the plurality of multimedia functions for use by
the third one of the plurality of communication termi-
nals; and

means in the third one of the plurality of telecommuni-
cation terminals for communicating with the rémaining
ones of the plurality of telecommunication terminals
using the set of the plurality of multimedia functions.
23. The apparatus of claim 22 wherein the switching
system comprises a plurality of switch nodes and the con-
trolling one of the plurality of communication terminals is-
connected to a first one of plurality of switch nodes with the
multimedia conference call being established on the first one
of the plurality of switch nodes, .and the apparatus further
comprises means in a terminal management -application
being executed by the first one of the plurality switch nodes
for managing the controlling one of the plurality of com-
munication terminals; and

means in the terminal application for receiving all mes-
sage transmitted to controlling one of the plurality of
communication terminals. .
24. The apparatus of claim 23 further comprises means in
the terminal management application for receiving the first
and second messages;

means in the terminal management application for deter-
mining in the terminal management application that the
first and second messages result in the additional one of
the plurality of multimedia functions being used the
first and second ones of the plurality of communication
terminals; and
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means in the terminal apphcanon for transmitting a fifth

message t0 the remaining ones of the plurality of
communication terminals other than the first and sec-

ond ones of the plurality of communication terminals

informing those remaining ones of the plurality of
communication terminals that the first and second ones

of the plurality of communication terminals are now

using the additional one of the plurality of multimedia-
functions.

25. The apparatus of claim 24 further comprises means in
the terminal management application for receiving the third
message;

means in the terminal management application for deter-

mining that the third message removes the one of the
set of the plurality of multimedia functions from use by
the third one of the plurahty of communication termi-
nals; and

means in the terminal apphcanon for transnntung a sixth
message to the remaining ones of the plurality of
communication terminals other than the third one of the
plurality of communication terminals -informing those
ones of the plurality of communication terminals that
the third one of the plurality of communication termi-
nals is not using the one of the set of the plurality of
multimedia functions.
26. The apparatus of claim 25 further compnses means in
the terminal management application for receiving the
fourth message;

means in the terminal management application for deter—
mining that the third message adds the one of the set of .
the plurality of multimedia functions for use by the .
third one of the plurality of communication terminals;
and

means for transmitting a seventh message to the remain-
ing ones of the plurality of communication terminals
other than the third one -of the plurality of communi-
cation terminals informing those ones of the plurality of
communicdtion terminals that the third one of the
plurality of communication terminals is now using the
one of the set of the plurality of multimedia functions.
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27. The apparatus of claim 20 further comprises means in
the first oné of the plurality communication terminals for
transmitting the first message;

means in the second one of the plurality of communica-

tion terminals for transmitting the second message.

28. The apparatus of claim 22 further compnses means in
the third one of the plurality communication terminals for
transmitting the third message; and

means in the third one of the plurality of communication
terminals for transmitting the fourth message.



