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Fiel 8 Thi s Tmsentsion relates to tel econmuni cati on conference calls and, in
5 particlilar, tp the establishnent of a nultinmedia tel ecomunication
conference ‘cal | . $Background of the Invention Wth the advent of new types
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two individuals are talking on a telephone call and wish to add a third person, one of
the individuals places the other individual on hold and actuates a conference button
on their station set. Upon receiving dial tone, the individual dials the third party. If
the third party is idle, the third party answers; and then, the dialing party actuates the
25 conference button a second time to bring all three individuals into a conference call.
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The problem arises when the third person is busy, and it is necessary to periodically
try to establish a conference with that third person. This is not only frustrating for
the two 1nd1v1dua1s engaged in the telephone call but also can be expensive 1f the




vi deo comference call. Wthin prior art business comunication sw tching
systens, a-mweet-nme conference call can overcone sone of the difficulties
described in the previous paragraph. A neet-nme conference call is set up by
each of the indirviduals dialing a 5 conferencing bridge such as that

provi ded by the Alliance dedicated tel econferencing service from AT&T. The
meet - me conference does not solve the prall.emwhen a conference is being
set up that was not prearranged. Even in a prearranged conference, tine and
noney can be %g% }\gfﬂ e nbers of the conference wait for one or nore
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Each participant in the telecommunication conference call designates when they are
ready to have the conference call start. In addition, each participant can choose not
25 to take part in the conference call.
When a first and second telecommunication terminals are engaged in a
first call, a user of the first telecommunication terminal can setup a conference call
with a third telecommunication terminal by placing the first call on hold. A second
call is set up to the third telecommunication terminal by the second
30 telecommunication terminal under control of the user. If the second call is not
answered at the third telecommunication terminal, the second telecommunication
terminal changes the second call to a data call and merges the first and second calls
into a conference call. When the third telecommunication terminal is ready to fully
participate in the conference call, the third telecommunication terminal sends a
35 message to the second telecommunication terminal on a call path of the conference
call.. In response to the message, the second telecommunication terminal increases




-3 - the communi cation bandwi dth on the call path of the conference call so
t hat the'*ml rd tel econmunication termnal can fully participate in the
conference call. Brief Description of the Drawing FIG 1 illustrates a
first enbodi ment of a systemfor inplementing the 5 inventive concepts;
FIG 2 illustrates the nessage fl ow enbodied in the inventive concept; FIG
3illustrates the nessages utilized to i rrgl enent the inventive concept;

FIG 4 illustrates a software architecture€for use with the inventive 10
concept; FIG 5 logically illustrates the signaling and transport paths
that are set uﬂmmntmum@tmmbamakh@athﬁaﬁpaﬁx éfithe,infexeres calhso thatjibe dlird

f d
appi 1 cat  on. sof e ol fal 0 e CRRRPI, coB SRR TV s e, i

flow chart form psariptisnrpf ¢hePrawingt wor k | ayer to the transport nmessages;

1G5 10 and 1111 1 ust e el Rfbodk AL Tor RBRAGH FYpliRich rggglq by an

initiating conmunication term na ustrates t abl e;
20 5 invertivereoneeptsistrates, in flow chart form operat i ons

perforned by a communi GaGi Pius@4: :natnessrag@ao%mbbtwmeamm e
structure of two calls afﬁ%hthe net wor k, Lépggs or a}gron

appl i cation software |£‘§ illugtrates the mepages y totlﬁ’@q“?fgﬁ‘fi Im‘éeF’Flﬁ%ture of
conference cal koddeppugh the 25 network, transport session, and appl i cation
software | ayers after er at i.on e erfor

illustrates a second e%’%‘g‘é‘?ﬁ@ﬁ?ﬁ%ﬁ 2 SofKag %ﬁ%‘rﬁ"ﬁﬁ‘ﬁp ﬂfﬂﬁdmﬁ%“’? nventive
concepts; FI&Scomeptand 18 il | ust rate in flowchart form operations

performed by a 30 sw tqdpgrg)g,gmgﬂﬂw ow cﬁl %H?ﬁﬂ’g'aﬁlhi‘xtah [ngﬁg dePN

terminal; FIG 19 illustrat m operations perfornmed by
a switch node ¥BNAWER 2t nedeonmuni cation terminal: and FIG 20

illustrates a communi c GORilkuStrdtsthé 1dgtbaaﬁﬁteﬁda6p£cm thfbuh thel devieerk] ve
concepts. transport, session, and application software layers;
15 FIGS. 7, 8, and 9 illustrate, in flow chart form, the response of a network
layer to the transport messages;
FIGS. 10 and 11 illustrate, in flow chart form, operations performed by
an initiating communication terminal;
FIG. 12 illustrates a conference table;
20 FIG. 13 illustrates, in flow chart form, operations performed by a
communication terminal;
FIG. 14 illustrates the logical structure of two calls through the network,
transport, session, and application software layers;
FIG. 15 illustrates the logical structure of conference call through the
25 network, transport, session, and application software layers after a merge operation
has been performed; '

FIG. 16 illustrates a second embodiment of a system for implementing
the inventive concepts;

FIGS. 17 and 18 illustrate, in flow chart form, operations performed by a

30 switch node comnected to an initiating communication terminal;

FIG. 19 illustrates, in flow chart form, operations performed by a switch
node connected to a communication terminal; and

FIG. 20 illustrates a communication terminal in accordance with the
inventive concepts.



-4- Detaigd ed Description FIG 1 illustrates communication termnals 101,
104, *and TO06 i nterconnected by a switching network consisting of switch
‘nodes 102" and 103. The conmunication termnals are interconnected to the
SsWi tch nodes via primary rate 5 interface links (PRI). APR link is

il lustrated as interconnecting a conmunication termnal to a switch node
because it is assumed that the communi catjon terminals will be engaging in
vi deo or high speed data calls. One skilled in the art could readily see
that simlar functi could be perfornmed if the PRI |links were basic rate
interface (BRI eo and data conpression was utilized. Switch
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link 111. Connudwm&geammt@éﬁhmmtokﬁdsetdbmw@irmm Patent APSlivatiorc 087085997 At i on

106 deci deslt oeisHoY R iew Selebhinim £ Chittrrone St 8 e spd il | ¢
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102 to forma conmuni C ence vveen communi catiron termnal s 101

104, and 106. @ﬁUh@Mﬂﬂéﬁ@ﬁ@ﬁéﬁalﬂle@bmm&wdchylﬁ@ﬁﬂchal 106 is busy or
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T s Gl BT R0, on car
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speed data cal by, 6 SR WiSuskPbe continiiéafBh Gl 161 bants to create a

communication conference that includes communication terminal 106.

Communication terminal 101 places communication terminal 104 on hold by

25 transmitting the appropriate control signals to switch node 102 via PRI link 111.

Communication terminal 101 then initiates a second communication call to

communication terminal 106, If the user of communication terminal 106 decides to

engage in a call from communication terminal 101, a call is set up between

communication terminals 101 and 106. The user of communication terminal 101

=

30 then sends control signals to switch node 102 to form a communication conference
between communication terminals 101, 104, and 106. On the other hand, if
communication terminal 106 is busy or the user of communication terminal 106
decides not accept the call at that moment, communication terminal 101 then utilizes
the TRANS message illustrated in FIG. 3 to reduce the bandwidth on the

35 communication call between communication terminal 101 and communication
terminal 106 to a low speed data call. A conference call is established, but



-5- comgni cation termnal 106 is only transmtting and receiving data over
t he data"iink from comuni cation term nal 101. \When the user of

comuni cation terminal 106 indicates that they wish to participate fully in
the conmuni cati on conference call, the user signals this desire 5 by
actuation of a "join" button on conmmunication termnal 106. In response to
t hat actuation, conmunication term nal 166 transmts to comruni cati on

term nal 101 a nessage (referred to as a join nessage) indicating t hat

communi cati on [ fullv. parti.cipate n th erence.
Upon recei pt 6;}&3%.; m‘ﬁb %&@B‘Q@SB@ '"(':'elaui%oaﬂdlr%cqil al%‘ff’ a%zes t he
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user of conmurtonmuniatibetenminal 101 Qitilidészthe TRANS raksspdean dnonensd die tahdwidth

comruni cat iygn . d ' mruni cati on
term nal d? |t{s’%§@§%§iﬁgi vge@g?lﬁgkg?gi%t dﬁ%éﬁ%ﬁ rﬂ@%ﬁl on@%‘efru rnal 106 to
i ncl ude commurpagticipateinites erimmunication conforeacecestlf er ence call with

communi cation term na'm%&élsee&ﬁa%*gunmea&er%c&ﬁﬁlm&&mlt%mmmwmereas a

conference call is indeed nication ter J01, 104, and 106

only exchange aaiaaa‘@slmw@ﬂ%c gpnqgfcalé Fhe USeRSOR FUBMBRIRAYAY i nal 106 or
104 wi shes to mﬁﬁa}qoaaﬁtem:harébapaem@p@ﬁapateﬁhwnaﬁamm:ﬁmonm n button.

They can al;go of nf nce call by
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comuni cat i on ;gRRhS all. Stioniermirthi 101 30
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These exanpl edemnieral18% éxkesponsive wl the Biatingef communication terminal 106 to include
communication terminal 106 into a conference call with communication
terminal 101 and communication terminal 104. Note, whereas a conference call is
indeed set up, communication terminals 101, 104, and 106 only exchange data.

25 'When a user of either communication terminal 106 or 104 wishes to participate in
the conference, they actuate the join button. They can also choose not to be part of
the communication conference call by actuation of the initiate conference button.
‘When both users of communication terminals 106 and 104 have indicated they wish
to join the communication conference call, communication terminal 101 utilizes

30 TRANS messages to increase the bandwidth of the communication conference call
so that all three terminals can fully participate in the communication conference call.

Consider the following two examples to help in the understanding of the
operation of the switch nodes and communication terminals illustrated in FIG. 1 with
respect to the new transport messages. These examples are based on a call between

35 two communication terminals to illustrate the operation of the new transport
messages in the simplest case. The operation of these messages for conference calls

-

-




35 two muni cation termnals to illustrate the operation of the new
transport nessages in the sinplest case. The operation of these nessages
for confefence calls -6- is discussed in detail with respect to FIGS. 10
t hrough 15. Assume that comrunication term nal 101 originates a | ogical

call to communication termnal 104. As is well known in the |ISDN signalling
protocol, a set up nessage is first transgtted from conmuni cation term na
101 to connunlcatlon termnal 104 5 via sw tch nodes 102 and 103. Each
switch node is, sponS| t he set ugggess e to establish the necessary

cal | i nformati &isqusssd iy %téﬁ?fﬁ‘ﬂ‘d?s??%@ .00 Breugtnbe Asumatidtcat i on
terminal 104 ab&hﬁﬁnicﬁfioﬂﬁﬁﬁmﬁlnrmﬁﬂgﬁﬁteb%q 1&ﬂcﬂpm@ﬁ¢aﬁanterm nal 101

an alerting nessage ep the er an nlcatlontermnal
104"t ransmit s iong 100 R tsdvertf3 oameeﬁﬁﬁfﬁ%&@@&sp 69} 3 SR UP RESHES Fhe 10
connect rressagﬁ:stsmmtledlﬁdm cb@maddation tepmial Bollta@bﬁmi nﬂﬁﬁbh&ﬁﬂl al Fsmi ts a
connect rress %a:to 1 i%e%\én aﬂso1 est abl Y ncaI at h.
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termnals 101 esire a video capabi ‘hey can
exchange vi deo trming 01 amalaming message.c $hwpthe uspr %Wlméhtt@lm commpRigaionat i on

termnal 101 t&aﬁmmmwﬁswawﬁéﬂﬁaamhbom&%ag%s Upoh¥sdeiptbthei N FI G
2 to swtch aode 102. TRANS ere ts, tha Vi deo, ca ablllty be
added to thd cé?f’?nea(’i‘?ﬁéa%?cf\ﬁ'ﬁ? ’E{é‘éﬁéﬁg%m@fs ogicdpa q‘a'nsngsg AEEsed in
greater detail niessage to switchsiode ¢02 whith als02stablishey Dlogital jth. When thedeonnect
Gapabil) 1 el sy SN R 1905 S bSALSly ©
swi tch node 10Mﬂﬂt§m&g@bﬂmﬂm¢hm@hnm 182 and) Q3. capabl lity be set

up bet ween sw. tch nodeA&Q?sus&g thehthe%&ssp&mrﬁﬁﬁeuﬂoﬁgerﬁmﬂscromode 103 is
capabl e of ekéj t he VI_ It tra met s. back to svméch node

102 25 TRA oaawbt%ﬁ%ma{@exmc ¥ilep GRngssi da@d
termnal 104. kzideeeapaumtyed theeall Qbmmicaﬁ&ﬂtemwrmmmmmml
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101 via switch messags req@8staithdt 4 @ideo capahnlxt)ab@addbd ta the eall. d@heactiial contents of he
ol 1 m nat o 1 neeint S L iR ol iRl ) F il e 102 SRIRDNIL 2
the switch ABdale videngapability; i cramsmitsdask IRANS A(Kn204bmaesage asilusteaed ip deo
bandwi dt h be r eBVEdm addition, switch node 102 transmits TRANS 202 message of FIG. 2 to

switch node 103. This message also requests that a video-capability be set up

between switch node 102 and switch node 103. Assuming switch node 103 is

capable of providing the video capability, it transmits back to switch node 102

25 TRANS_ACK 206 message and transmits TRANS 203 to communication

terminal 104, If communication terminal 104 can provide the video bandwidth,

communication terminal 104 transmits to switch node 103 TRANS_COM 207

message. This message is repeated back to communication terminal 101 via switch

nodes 103 and 102. If at a still later point in time, the user of communication

30 terminal 101 desires that the video capability be 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 capability can be
provided in the following two ways: first, a channel can be used for the video and a
35 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



I'n videoyand audio calls, the video and the audio capability can be
prOV|ded in'the follomﬁng two ways: first, a channel can be used for the
video and a 35 second channel can be used for the audio. Second, the audio
i nformati on can be included with the video information in the video
channel . The transport nessage can -7- cause swtch nodes to drop the
audi o channel and add the video channel wth the conpani on audi o

i nformati on. Wen processing the transport nmessage, the switch nodes have-

the capability n h ot her . usj the franspar
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t he t ranspor t Upon receiving the transport complete message, each switch node changes the
bandwidth capability for the call to andio only.
FIG. 3 illustrates the details of the four new messages utilized to
implement the inventive concepts illustratively with respect to CCITT ISDN Q.931
25 standard of messages and procedures. One skilled in the art can readily see that the
inventive concepts could be applied to other standards. The transport message is
TRANS 300. The transport message consists of information elements (IE) 301-309
and 341. Protocol discriminator 301 IE defines the protocol that is being used. It
defines that the protocol is ISDN Q.931 in the present embodiment.- Call reference
30 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 call reference IE 302.
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nmessage ks nDdlfylng t he bandw dth. Message type IE 303 is set equal to
TRANS since this’is the transport nessage. Repeat indicator |E 304 defines
whet her the transport nessage is being used to add, renove, or change
bandwi dth on the call designated by call reference | E 302. -8- Bearer
capability I Es 305, channel identification |Es 306, data |link

I dentification IEs 307, |ower |ayer conpagi-bility IEs 308, and hi gher |ayer
conpatibility IEs 309 define the totality of the transport capabilities
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particul ar B chyapmeintafeenaabea (sSatfEwhids lowii 1dyasldam7&ietotaqﬂiye;bamﬂtaﬁb¢d ity |Es

305 t d t.h I, .l ity I Es 305
2s the orr Lo BT FPESad ok BB HisenRu et oS Rl S Bettioh e -
t he channel i dBfsdsfspeciflyingrthd ﬁws&@ﬁnteﬁhcqndﬁdrekmﬂpie,af vided is teing roguestgd,
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channel in the channel identification IEs 306. If packet data links are being
requested, these are specified as to physical channels in channel identification
25 IEs 306 with additional information being specified in the data link identification
IEs 307. The IEs for data link identification are arranged in order as needed to
support channel identification IBs 306. The information in bearer capability IEs 305
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
30 physical and only one data link identification IEs 307 is used. This IE would specify
what logical link on the physical channe! 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.
35 The low layer compatibility IEs 308 are utilized by physical layer, link management
layer, and network layer as illustrated in FIG. 4; whereas, higher layer compatibility
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= what logical link on the physical channel was to be used. Lower |ayer
capabi l rty 1 Es 308 and hi gher |ayer 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
bei ng used. 35 The low |layer conpatibility IEs 308 are utilized by

physi cal |ayer, |ink managenent | ayer, an§l network |ayer as illustrated in
FIG 4; whereas, higher layer conpatibilify -9- IEs 309 are utilized by

software | ayers above network | ayer 404 of FIG 4. To understand the
rel ationship b%\wemm&zbéwsofmhymabmmﬁwhwenmaéﬁﬁﬂ TBapability
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in L he ljmgle: | ciycratt c@ﬂmﬂbﬂx s&tyx @iroh@fsgﬁ@ﬁxg%hﬁdésaﬁnt ah&aoz.hxiu&ﬂy fmplomée at ]
packi zed data e [.0t 0CO e
packet i zed conﬁ‘gv?"?{]‘}(}t L SO % (l]]I"u[aEbl{bé ?Zﬁgmrs}gﬁson time
t hrough 20 Iimc,monmumaenmxmhmllmldtaquea!mﬁledbnaretdapatphtyw@fﬁmy be to
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connecti on thrg%ﬁé F&ﬁ@%%ﬁ?&??g@ﬁ&&@%@ﬁﬁﬂt&%@% &ﬁer%g‘ggéfgﬁ t I Es
309 define to m&mﬂm wonld ingiude inghe loweriayer capﬁmwaﬁs aptrtb@

that are to bexs%@ﬁé’agh ed e FRhdcBOn PRIz mempﬁﬁodayoxt Ekemmhmek uheayer

Presentation |l a 7 conditjons ssaqges for .u t he 25 ap |ct|ons
Camp g s EharesEip i & Bregie b REsioR A ough

in applicati onB
t hat presentt smnchlingamdesﬂm mﬂwoepmmdeﬁbparpase ﬂﬁéﬁBemmnlapsémdmyd g4

fax standard, é Pf" fo%;th Skcu %(Vﬁgﬂé‘imh&gcgﬁﬂ%mﬂ“}?@ G be easily

seen, these hi 0t 6C0 s are of no concern erveni ng
swi t chi ng nodegodpg 20%@;;1 ﬁg Higher layer capability IEs 309 define to presentation layer 407
of FIG. 4 the high layer protocols that are to be used with information being received
by the network layer. Presentation layer 407 conditions messages for use by the
25 applications in applications layer 409 of FIG. 4. Examples of the types of protocols
that presentation layer 407 may operate with are: X400 email standard, g4 fax
standard, file transfer, or screen sharing standard. As can be easily seen, these higher
level protocols are of no concern to the intervening switching nodes 102 and 103.
The transport acknowledge message, TRANS_ACK 310 is illustrated in
30 FIG. 3. IEs 311, 312, 314 have identical functions to those described for
IEs 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
35 acknowledge message only consists of IEs 311-314. If the receiving switching node
cannot provide a particular transport capability, that transport capability is defined in




¥ The transport acknow edge nessage, TRANS ACK 310 is illustrated in 30 FIG
3. I'Es 3411, 312, ‘314 have identical functions to those described for |Es
301, 302, and 304. Message type IE 313 is set equal to TRANS ACK. Upon
receiving a transport nmessage, a switch node within the network responds
with a transport acknow edge nessage. If the receiving swtching node can
provide all of the transport capabil itie_sldgquested in I Es 305, 306, and
307, the transport 35 acknow edge nessage only consists of IEs 311-314. If
the receiving swtchi n%énode cannot £6rovi de a particular transport '

capability, th3Es3i5and3d6 or BsdRBiand 816.| Eor gxampledf the transportigessagedag 15 and
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to accept thi ?@ g‘? Sytching nedsy ese&b‘&‘ﬁf‘]?q%ﬁc%,‘hwg“@eﬂa’fm it chi ng
node's only optcamabilities,ithe sending owitthing hode’ssquly dptionds toggbandumLthe transPorte  agai n,
call reference i I.C ssage
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i | lustrated 10 acknewigdge m@ssagn s assagitgsiowith.conpl et e nessage is utilized to

define to each switchi ngeRaaGoktamolct HOMIR TRANT CONMS20 ¥ disd ilGsthsy| ti ng
transportatlﬁn,cgfé;ll%l it es that hﬁve been” added, 'Tegbpved, r Qh%ed W th
respect to t#eREIG 3. The fapspogicomplet,messageos pilized to g II?&PFa‘g’a‘T“HtC e
accepted thle r@a&ef Iﬁlheid ﬁmﬁmﬁw léﬂiixig thepabihl bh‘ésulﬁnkltmanipbﬁaﬁcﬂpd‘abaﬁgﬁ?gﬁiﬁmﬂessage
consists only - : one ar, nore, of. t K esi

transport capag’leﬂ %%8 rﬁ’&ﬂ‘ﬁ’g{ °‘b°i‘ ok Sl%eﬁb‘é’é“%%g‘aﬁf @fﬁ"(‘é@“‘%‘&“ﬁ%‘?‘? ned in
| Es 325, 326, amthe3all pathdave sneptedihagequested franspdre capabillity, hertranspaxt ns a
record of any L Lol {Aty | -LT] t he
receive trans p%P@B%e&gégssgeg anaél%‘%té?ﬂﬁg?ggst%‘s@ﬁ%@ﬁ?@f %gﬁég%ru%&%npabi lity
in the trandPoritanywemsapanilities sanngbbe moerided those capgbilities argAefinedid ori gi nati ng
endpoi nt recei [B$329)826, a8 SPRI Bach @WRLIGhE ned? in RSGAGAtH BRinsHRESRE Bf &1 | nes
to the origi natm;lwend .t what the trﬁlgggort caﬁ\%blllty of the call is.
Al'so, as inter VERTEQH ithay Ay v © ted, fram. the Zecefys anspRItiBeS a8 npl et e
nmessage they elandinchides thisselsyinated wappdut capabilityhia the transpom dorapletzadessagepr ovi de
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utilized toZ2Pejmassaga that messape defines todhe origipatingndpoint whad the3tangpast i dent i cal
in function to chE®iky bt #é3all is. Also, as intervening switching network nodes receive the
transport complete message they eliminate transport capability that they had agreed
to provide for the call if that transport capability is not present in the transport
complete message.
25 Transport reject message, TRANS_REJ 330 is utilized to reject a
transport message. IEs 331-333 and 339 are identical in function to IEs 301-303
and 341 of the transport message. IE 334 defines the reason why the transport
message is being rejected.
FIG. 4 illustrates the software architecture of the switching nodes of
30 FIG. 1. This architecture is based on the conventional OSI model modified to
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
35 links. Specifically, physical layer 401 is responsible for maintaining physical
channels and for controlling physical subchannels thereon. Physical layer 401




and 341 of the transport nessage. |E 334 defines the reason why the
trahsport nmessage is being rejected. FIG 4 illustrates the software
architecture of the switching nodes of 30 FIG 1. This architecture is
based on the conventional OSI nodel nodified to inplenent the | SDN
protocol. In accordance with the invention as described herein, certain
further nodifications have been nmade to-1he standard nodel in order to
include | SDN capabilities. The principal function of physical | ayer 401 is
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the communication of ISDN signals over a D channel. At link layer 412, a plurality

of logical links is established on a D channel. Only one of these logical links

communicates ISDN control signals, and this logical link is referred to herein as a

25 logical D channel (LDC). The LDC is identified by a logical D channel number
(LDCN).

Link interface 402 does the majority of the functions performed by link
layer 412, including the establishment of the logical links. Link management 403
identifies the various link interfaces for higher software layers. Further, link

30 management communicates information between the logical links and higher
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

35 calls external to a switching node. The network layer controls the allocation of
channels on an interface on which a call is being received or set up. For example, if
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(LDCN). _Link interface 402 does the majority of the functions perforned by
link layer 412, including the establishment of the logical |inks. Link
managenent 403 identifies the various link interfaces for higher software
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establish a connection with another switching node.

Network layer 404 receives information from another node concerning a
call viaa LDC, As information is received on the LDC, a call reference number is
utilized to identify the call associated with this message. The call reference number

25 is selected by the originating network layer during call setup in accordance with the
ISDN standard. Details of this identification are given with respect to FIG. 14.

Transport layer 405, is the key element that ailows the routing of a call
through a complex system having multiple nodes as illustrated in FIG. 1. Its primary
function is to manage the routing of calls externally, i.e., between switching nodes.

30 Transport layer 405 views the system of FIG. I in terms of nodes and is concerned
with routing calls from its own node to other nodes or endpoints. (As explained 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

35 connection manager application.) In an overall system comprising multiple
switching nodes such as communication terminal 101, the various transport layers
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utilized,to identify the call associated with this nessage. The call
referenc‘e_ nunber 25 is selected by the originating network |ayer during
call setup in accordance with the | SDN standard. Details of this
identification are given with respect to FIG 14. Transport |ayer 405, is
the key elenent that allows the routing of a call through a conplex system
having multiple nodes as illustrated inH3G 1. Its primary function is to
manage the routing of calls externally, i.e., between sw tching nodes. 30
Transport |ayer 405 .views,the syst.em of. Fl Jo i ngterns, af nades and i s
concerned wt h%‘?‘%’f‘?’ﬁﬁggé@leg&’f?%?ﬁqlP@%’E)Wnesﬁgh‘g‘%@H&J?’f?ggh ﬂ’ﬁd@g"'ﬂﬁ' endpoi nts.
(As expl ai ned switchineg nbelesi Thisicatitnunisationibetyfeen ¢ransport layeyseis nd@Ssary becaudeayer
not transport £ ' qg'! . dest . ' ' tion, such
as a tel ephoneitg%?ﬁgéﬁlgéﬁs%drgie%rg%ﬁfr}éc*%e ggiéf "?lpé? %drﬁfégéd %%agﬂggl.l and to
establ i sh an i fiestinatipnchedeaThe tognspart lagers kema®nicaleameog ittemsalvasiydizing
application.g LgnAReQuRE Al DCSabithe® BRwesh S\t g€ swi tching nodes such
| SRR PGS PLECOISIRIIES BReS! RALTHg o

as commyni cation ter \ ar] ous_ transport axoer_s - 13-

comuni cate wi th each S¥FefesRert 9 infernads reaingptranspors layer 405 i ths figet layes
various swnbt C hihagstedts Sake blHlsbat PieWLTitlidvietdl] i?%?ﬁﬂﬁkn‘afe.ﬂﬁ? m.tl.Lmﬁg_ tp'iart' S
necessary becayse may. be necessar. o rau ca r ou i pt'erveni ng
nodes to reac hyayﬁeioﬁﬁf%ﬂ%ﬁwwa‘é‘%s?w% B 6I‘3§%‘F"§Iﬁ&ﬂ%ﬁ‘ﬁp€%t e anong
t hensel ves uti pathi The Farspom hyergerioahits @EOputhsg wtveshatiobehodes by thel t chi ng
nodes. Wth eﬁﬁﬁ. ' -Nade, b ri..layer. 4 hs the first
| ayer that lsq arﬁ S %lgﬁ ?%%@Ei&%ﬁl}b ra é%@ﬁ%? a@%gﬁ%@gro g’l‘f})r?sso?/ls %s%%a ustrated
in FIG 1. TraRbgsetablessipaot dejine gl paths hetnnimthosspatsovhich theinpde basqilrgady ayer
406 to select g inter-node path. The transport |ayer perfornms its task of
routi ng between various nodes hy the 10 wutiljzatiop of tables, defining the

avai |l abl e paths and t hEOBBUNEALORLPetWeRAEANSpATH ayery e by pework Bypo#04ef i ne
all paths but gsihyestdttisiedddOs Trahspbrtldyer 208contasniedtésciathymutiditdestined for

Conmuni cat i tween tran rt e i ne network Layer 404 using
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Simlarly, whefecsives ffsrmagdn/eftiis tyipepthe beRE hatesrk laf@uipidkegesdhfotthationt Y pe,
t he ot her nﬁivvor{ | ayer $al&ka S '&%ornat If'?& 20 and then directs the
i nf or mat i on® o 2PhEeY ’5???&8 f ?‘5’%@?‘.’ & UAPIPORYF-uncti on of session |ayer
406 is to establish coffheiprimatyifanction of session layer 406 is to establish communication
' among endpoints with all endpoints considered to be applications including, for
example, a BRI station set is considered an application. Significantly, these
endpoints may be applications such as TMA applications. In any event, connections
25 between such endpoints is considered a call. A session (call) is set up by session

layer 406 any time two applications require communication with each other. As
noted earlier, session layer 406 deals only in terms of switching nodes and
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
30 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
35 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
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¥ anong endpoints with all endpoints considered to be applications including,
for- exafple; a BRI station set is considered an application. Significantly,
t hese endpoints may be applications such as TMA applications. In any event,
connections 25 between such endpoints is considered a call. A session
(call) is set.up by session |layer 406 any time two applications require
comuni cation with each other. As noted eaglier, session |ayer 406 deals
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Initialization of a Distributed Telecommunications System. U. S. Patent 5,386,466
is hereby incorporated by reference.
FIG. 5 logically illustrates the general relationships between data link
25 conmection identifiers (DLCI), service access point identifiers (SAPI), terminal end
identifiers (TEL), system interface numbers (sintf), switches angel interface numbers
(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
30 U.S. Patent 5,386,466.) Link interface layer 402 and physical layer 401 are
implemented by a local dngel. A node processor in switch node 102 implements link
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
35 and higher software layers to identify physical interfaces. In addition, two switching
nodes, interconnected by 2 link that is terminated on both ends by a physical
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= 20 Further information on the operation and software structure
of {ayefs 401 through 409 is given in U. S. Patent 5,386,466, entitled
"Automatic Initialization of a Distributed Tel ecomuni cations System U. S.
Pat ent 5, 386,466 is hereby incorporated by reference. FIG 5 logically
illustrates the general relationships between data |link 25 connection
identifiers (DLCl), service access point jdentifiers (SAPI), term nal end
identifiers (TEI), systeminterface nunbers (sintf), sw tches ange
interface nunbers (aintf), logical D channel nunbers (LDCN), call reference
nunbers (CRN), inderface inegotiate o logicabinterfacenyroles for. thendnki duripg timitialismatipmofthe, 5,
the pair of ligkginterface |ayers and physi cal Iayers are inplenented on an
angel . (The concept of _angels is explained in 30 U._S. Patent 5,386, 466.)
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signaling. Net yowltolsAUe astifwdtRS151OR% fllustrated in FIG. 5 except in a logical manner,
e.g. path 507,
Further, FIG. § logically illustrates the utilization of the various
channels and the points at which these channels are terminated and at which
25 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
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
30 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
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
35 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
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layers ufilize sintf numbers in order to control the link interface layers
and ‘physical "l ayers to interconnect physical channels and to create
specific protocols on these 20 channels. The manner in which B channels
are interconnected through physical networks such as network 515 i s not
illustrated in FIG 5 except in a |logical manner, e.g. path 507. Further,
FIG 5 logically illustrates the utiIizath n of the various channels and
the points at which these channels are términated and at which 25
information is utilized. B channel 532 of interface 551 is interconnected
to B channel 53WitcinedetldRf ace 552 by path 507. Path 507 is nade through a
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i s executing 5°these software rk software er, 404, each
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record, e. g aad kall eeardhumbis. 'Hﬁl;ﬂ@lﬂlxmﬂizyd tdaase theﬁafmﬂdﬁonﬁhﬂ&eﬁedﬁm FIG
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cal | recordlSTl(eracmﬂhnk&);@toﬁaawncmWefto emother switohing a0de. tNusice that thiei n each
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nunber whi tes the or .set o out. of a.switching
node to anot heﬁlggﬂd ﬁtbO%%e@ hﬁé ﬁz%yénéwéqquthsgsswn reoorﬁ set up for it suchas

20 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.
(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.

25 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
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

30 following example.

Assume that a call is being placed from communication terminal 101 to
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
35 communication terminal 104. (The manner in which routing decisions are made in
switch node 102 for a call from communication terminal 101 to communication



call ,recofd is identified identically at all three software |ayers as
illustrated in FIG 6 for a particular call. Session software |ayer 406 is
the point within the software architecture where halfs of calls are joined
t oget her for purposes of exchanging signal information by each call having
a uni que session record set up for it such as 20 session 607. The session
record is associated with two call recordg7such as call record 521 and cal
record 544 with each call record representing half of a call. (Each half of
acall is referred t
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to transport s %és\é@'e% Lgdﬁ "a olnecitSn management application 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
25 points to connection record 608. Connection record 608 is maintained by the

connection management application which is executing at applications layer 409.
The connection management application is responsive to the message from network
software layer 404 to establish this connection and to enter into connection

record 607 the parameters of the internal connection.

30 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
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.

35 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



a setup request. Transport software |ayer 405 interrogates the level 4
routing table 15 "and determines that LDCN 541 is a path to communication
term nal 104. Transport software |ayer 405 then associates call record 544
with LDCN 541 and transmts the setup request to network software | ayer 404

whi ch then establishes comunication with switching node 103 via PRl 1ink
116. After switch node 102 has sent a setyp nessage to switch node 103 via
20 PRI link 116, the network software |ayer of switch node 103 responds
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I dentificati Onyr petwork 404 cannot provide one of the requested transport capabilities, it identifies
the particular transport capability that could not be provided in IEs 315, 316,
and 317, and indicates in the repeat indicator 314 that this particular transport
capability must be deleted. In addition, the transport acknowledge message could
25 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
requested transport capabilities. Network software layer 404 then transmiits to
session software layer 406 via LDCN 519 of transport software layer 405 the request

30 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
to call record 544,

Returning for a moment to the left half of the call that is illustrated by

35 call record 521 and LDCN 519 of FIG. 6. Network software layer 404 transmits to
the connection management application the new parameters that have been added to

| E



| Es 306 specifies interface 551 and B channel 538. A single data |ink

i dentification | E 307 follows and specifies that one of the |ogical |inks
517 is to be used for packet data. Lower |ayer capability IE 308 specifies
the proprietary protocol that 15 conmunication termnal 104 is to

I npl ement with respect to the 64 Kb data channel. H gher | ayer
conpatibility IE 309 specifies that the jﬂpp emai | protocol standard is
being i npl enented. This transport nmessage 1s received and di sassenbl ed by
network software |ayer, 404 of FIG 6. If_network software |ayer 404 is
capabl e of pr othefonecting ideatiiirdtyecall recards Hd: t Thesonmactipn masagememor k
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LAPD the transport message to its peer network software layer in switch node 103.
In our present example, the network software layer in switch node 103
accepts all of the transport capabilities requested in the transport message. The
25 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 management application in application layers 409 of FIG. 6 the
parameters for the left half of the call so that these can be storeed in the connection
30 record 608. The connection management application is also responsive to this
information to control the switching network of switch node 102 to setup path 535.
In addition, connection management application 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
35 node 102. Inthe present example, when switch node 103 attempts to establish the
original transport capabilities, communication terminal 104 is unable to provide the




10 protocpl and B channel 536 to provide the capabilities of the 64 Kb data
channel. Note, if network software |ayer 404 had avail able a B channel

whi ch had been subdivided into | ogical |inks, network software | ayer 404
coul d have used one of these logical links for the data |ink executing the
LAPF protocol. Network software |ayer 404 now forns a new transport nessage
that includes the bearer capability IEs 15gthat are identical to those
received fromconmmuni cation termnal 101 and channel identification |Es 306

and data link ident.ification 307 that _are specific to the transport
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transport complete message from switch node 103, it informs the connection

management application that path 539 is to be eliminated. The connection

25 management application then eliminates from connection record 608 reference to the

data link executing the LAPD protocol. 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 management application to eliminate the reference

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

connection management application also transmits a message to link 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. .
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the 64 Kby data |link. Note, that the voice call connection was made during
the setup process. Comrunication termnal 104 then transmts a transport
conpl ete nmessage 10 that identifies the bearer capability, channel
identification IEs, and data link identification IEs that are in use. This
message is received by swwtch node 103 and is transferred up the right half
of the call through the software |ayers t Isession software | ayer 406 of
swi tch node 103 which conmunicates it dowmi'the left half of the call to
network software | ayer 404 of switch node 103. Network software 15 | ayer
404 el inminates the dat aAt4latkr peiptipitinie, ceremumidationftenminal t1BE determiiaes thatrthe
managenent applg : s t s 14 | s nNQ. | JdJized. In
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transf er ackhotiesdyolfunctiageraqairéd tortenmisaté & c4ll amidto allO8 thenteiminsiko afizenar e
layer 404 the communicated data. A terminal management application can be executed on a
switch node whereby the majority of the terminal control functions are done in the
switch node rather than within the communication terminal. On the other hand, a
communication terminal, such as communication terminal 101, does have its own
25 computer and is executing the software structure illustrated in FIG. 4. In this case,
the terminal management application is executing on the terminal. As illustrated in
FIG. 1, communication terminal 101 is 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
30 executing in switch node 102 which would be the termination point of the call.
When the transport message was received to set up the 64 Kb data
channel, this message was transported to the terminal management application at
applications level 409. The terminal management application then requested that the
connection manager request that link interface layer 402 implement the proprietary
35 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




requests { hat. the _connection managenent application renove path 535. In
addi tion, connection managenent application updates the connection record
608 as requested 10 by network software |ayer 404. When the transport
nmessage requesting the renoval of the data link is received by

comuni cation termnal 104, it responds with a transport conpl ete nessage
that specifies that this renoval should ha t aken place. Returning now to
when comruni cation term nal 104 received ThHe transport nessage that set up
the 64 Kb data channel, comunication term nal 104 15 responds in a simlar
manner with resmenﬁectlmhﬁﬁag%ﬁﬁmﬂlbmgimﬁetﬁtbsprbémtatxbﬂnmyexs«tﬂ’ftufh nodes di d.
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In addition, theeming481. HIROSEWPR dEBRREDloRAON u%n ReisioAHidckcop the.
presentation |ayer 407 of nication term n t he X400
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Iblyl Eg: \rNg,[ lé ds IO];]t i gOJI SanPe plll'gwﬁdéd" If Higltrans rE)trtI c'}gablﬂ?es cgr?ﬂéﬁ)r%wde&'qﬁé&gﬁﬁ is
executed which sends.back a TRANS_ACK message that contains no IEs 315, 316,
and 317. If the answer in decision block 702 is no, block 703 attempts to determine
an alternative transport capability. If none of the transport capabilities can be
25 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
TRANS_ACT message is returned with the modified list of transport capabilities.
Next, block 709 sends a message to the connection management application at
applications layer 409 requesting that the transport parameters as defined by the new
30 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 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
35 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




FIG ,3. Network software |ayer 404 perforns the majority of the work in

i npl ementing the transport nessages. FIGS. 7 and 8 illustrate the responses
of network | ayer 404 upon receiving a transport nessage from anot her
switching node. FIG 9 illustrates the responses of network software | ayer

404 upon receiving a 10 transport message fromthe session |layer 406. The
convention used in these figures is that tq@t transport nmessages being
received or sent to another switch node are identified only by their

ot her hand, tranégort messages being
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network SOf tware |ayer ﬁ eturning to decision blocks 713 and 714. If the answer in decision
block 713 is no, or the answer in decision block 714 is yes, control is transferred to
block 721 which sends a message to the connection management application to enter
25 the transport parameters into the connection table and to make the connections
through the internal switching network of the switch node.

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 décision block 801 s yes,

30 block 802 sends a message to the connection management application to remove the
transport parameters from the connection table and to remove any paths having been
set up for those transport parameters through the switching network of the switch
node. Note, that there may not be any work for the connection management
application to do if the TRANS_REJ message is received in place of a

35 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
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Returnlng to decision block 701, if the answer is no, control is 5
trarsferred to decision block 712 which deternmnes if a TRANSACK nessage
was received from another switch node. In the previous exanple, a TRANS ACK
nmessage was received by switch node 102 fromsw tch node 103 on interface
552. This TRANS ACK nessage was received by the right half of the call. If
the answer in decision block 712 is yes, ntrol is transferred to deci sion
bl ock 713. The latter 10 decision block determines if there are

alternative transport capabilities in the tranzgort acknow edge nessage. |f
the answer is geftware dayer 406 sends thismesissage down thed halfoﬁﬂxblcdtmthﬂzenmpqrh
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switching network of tFACsSiliustatpoile opatgans p HEmetyRLl sefbYarBe “any wor k-
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via transpoZ@ Itlmcwtm&xa@hs themight halﬂot’-thszﬁlltlﬁmtatdday FIGADsceivesds t hi s
message down t Ag AN hnebl@bd B sefonGBithart1dyir UG affkir AREleft half of the call had
received that message from communication terminal 101 via interface 551. If the
answer is yes in decision block 901, control is transferred to block 902. Block 902 is
responsive to the bearer capability IEs 305 to determine what the new channel
25 identification IE 306 and data link identification IEs 307 should be for the TRANS
message that will be transmitted to the next switch node. After this determination is
made, block 903 forms and sends the new TRANS message to the next switch node.
Note, that elements 301, 302, 303, 304, 305, and 308, 309, and 341 are simply
repeated in the new TRANS message.
30 If the answer in decision block 901 was no, decision block 904
determines if the message received from session software layer 406 is a
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
35 data link identification IE 327. After determining these transport parameters,
block 906 transmits a message to the connection management application requesting




call recqord and LDCN identification information to network software |ayer
404.* | f the answer in decision block 801 is no, control is transferred to
deci sion bl ock 804 which determ nes if the nessage is a TRANS COM nessage.
If 5 the answer is no, control is transferred to bl ock 808 which provides
normal processing. Block 808 handl es the standard | SDN nessages. If the
answer is yes in decision block 804, block 806 determ nes which transport
paraneters that are in connection table 6&8-are not identified by the
bearer capability IEs 325, channel identification |Es 326, and data |ink
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described in the second example. If the answer in decision block 1002 is no, then,
the communication terminal is engaged in a call with another communication
terminal and wishes to add a third communication terminal into a conference call

25 with the second communication terminal. This situation was described as the first
example. If the answer in decision block 1002 is yes, block 1003 places the first call
on hold, and block 1004 receives dialing information from the user of the
communication terminal. Decision block 1006 then requests that a second call be
placed to the dialed terminal. Decision block 1007 determines if the second call has

30 answered in a manner indicating that the user of the dialed communication terminal
wish to engage in the conference call at this time, If the answer is yes in decision
block 1007, control is transferred to block 1008 which merges the first and second
call into a conference call. In the first example, communication terminal 101, in
executing block 1008, transmits a merge message to switch node 102. The merge

35 message requested that the first and second calls be conferenced together in switch
node 102. A more detailed description of the merge operation is set forth with




-25 - that these transport paraneters be renoved fromthe connection table
608 ‘and that all associated paths be renoved. Next, block 907 forns a
TRANSCOM nessage with new channel identification | Es 326 and data |ink
identification IEs 327 that define the transport capabilities on the |eft
hal f of the call. Block 907 then sends the formed 5 TRANS COM nessage to
the other switch node. If the answer in decision block 904 is no, control
is transferred to decision bl ock 908 whi cROdetermines if a TRANS REJ
nmessage was received from session software |ayer 406. If the answer is no,

control is trangpRerto®IGS. ﬂ@lﬁ'ﬂSWﬁ)rﬁﬂfat%tﬁﬁt”@i , bRCR 100Fpradides nerinaléh@ir d | SDN

messages. |f the answer in decision 10 | ock 908 is yes, block 911 sends a
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the firsi cal | DESRES foseived ol ivtsstanied 1 loph (007 e Spd e sesond a7 on
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engaged in a cdransigired tablockHH 3ovhich sehdsa stant initéaterconderensermessageds theo add a
third communi cajihied ter@fmal. "Block mﬂ&e&@@ﬁ%&xgﬁﬁ ﬁ‘dﬂbda%s%arg %in&&‘ﬁ)tﬁécond

communi cation termnal. This,sjtuation 5t exanpl e.
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the second cal |indicatoSon theconvenusitation tarmminaln dNext, wditocltis wapsfened to blocki $@i6 of
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this tinme. t he answer ‘yes I N control is

oC
transferred to bl ock 105@‘3]6% 24 thrapgheld %ﬁetmnstwfﬁn@%@emceamlsrﬂ% a
conference Qal lsetw Bf‘lbéth@exf the etre@bﬁmhﬁcau@@ it b vitienttR fiktinbd fedtlrk is td
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t ogether in swi mniatmg)tln chfiferende isidle. ehecdmaunieationitemiinal imifiatidgehereaipe
operation is sqle LALLMl all calls are dropped. Block 1022 sends a canicel initiate
conference message to the dialed communication terminal. Block 1024 drops the
25 second call, and block 1026 turns off the initiate conference indicator. Block 1027
returns to the first call, however since the initiating communication terminal has
become idle, the first call will also be dropped.
Returning to decision block 1021, if the answer is no, control is
transferred to decision block 1023 which determines if a cancel initiate conference
30 message has been received from the dialed communication terminal. If the answer is
yes, control is transferred to blocks 1022 through 1027 which function was
_ previously described. Note, block 1027 returns the initiating communication
terminal to the first call which may continue. If the answer in decision block 1023 is
no, decision block 1025 determines if a join conference message was received from
35 the dialed communication terminal. If the answer is no, control is returned to
decision block 1021, If the answer in decision block 1025 is yes, block 1028 sends a




-26 - respect to FIGS. 14 and 15. Fromthat point on, block 1009 provides
norral call processing. Returning to decision block 1007, if the answer is
no, this nmeans that the user of the dialed comunication term nal does not
wi sh to engage fully in a5 conference call at this tinme. Block 1011 sends
a TRANS nessage to change the second call to a | ow speed | ogical data link
call and transfers control to decision block 1012. The |l atter decision

bl ock waits for receipt of a TRANS COM (tZdnsport conpl ete nessage) from
the dialed communication terminal. If no TRAN COM nessage i s received,
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to the conference table illustrated in FIG. 12. Note, that the conference call is not
dropped by block 1110 but rather the dialed communication terminal is dropped
from the conference call.
25 Returning to decision block 1109, if no new dialing information is

received from the initiating communication terminal, control is transferred to

-

decision block 1111 which determines if a cancel initiate conference message has
been received from one of the communication terminals listed in the conference
table of FIG. 12. If the answer is yes, block 1127 removes that communication

30 terminal from the conference table and from the conference call. Decision
block 1128 then determines if there are more than two communication terminals left
in the conference table of FIG. 12. If the answer is no, control is transferred to
block 1114 which sends cancel initiate conference messages to each of the dialed
communication terminals listed in the conference table. Block 1116 clears the

35 conference table, block 1117 drops all remaining data calls and block 1118 turns off
the initiate conference indicator on the initiating communication terminal. Returning
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™ deci si on block 1021. If the answer in decision block 1025 is yes, bl ock

1028 sends a' -27- TRANS nessage to increase the bandw dth of a second
call and within this nessage indicates that the conference is starting.

Bl ock 1029 then fornms a conference call by nerging the first and second
calls. Block 1031 the perfornms normal call processing. Returning to

deci sion block 1002, if the answer is yes_in decision 5 block 1002, this
means that the user of the initiating comd®ni cation terninal w shes to have
a communi cation conference call established when all parties are prepared
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initiate confe r°8 é“‘%lﬁ%@izjé znnc?%g%@g ??a?fg”ﬂl?@?g‘? 1‘%% e & 5% ggoﬁ?wﬁere
all communication terminals can participate fully. The TRANS messages also
indicate that the conference is starting. After execution of block 1123, block 1124
provides normal communication conference call processing.

25 FIG. 13 illustrates the operations performed by a communication
terminal that is being brought into a communication conference by an initiating
communication terminal. Block 1301 determines if a setup message for voice and/or
video indicating an initiate conference feature is in progress is received. One skilled
in the art can readily see that additional media other than voice or video could be

30 utilized in decision block 1301. If the answer is no in decision block 1301, decision
block 1326 determines if the setup message is for data only and indicates an initiate
conference feature is in progress. Such a message is sent out by block 1103 of
FIG. 11. If the answer in decision block 1326 is yes, decision block 1328 accepts the
call and transfers control to block 1305. If the answer in decision block 1326 is no,

35 control is transferred to block 1327 for normal processing.
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connunlcatlon termnals listed in the conference table. Block 1116 clears
the* 35 ‘conference table, block 1117 drops all remaining data calls and

bl ock 1118 turns off the initiate conference indicator on the initiating
comuni cation term nal. Returning -28- to decision block 1128, if the
answer is yes, control is transferred to decision block 1112. If the answer
in decision block 1111 is no, control is_ bso transferred to decision bl ock
1112. Decision block 1112 determines if the initiate conference button on
the 5 initiating conmunication ternin been pushed a secqnd tine
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the setup nessade. I3 THE nitédage A heHeraied in fRGpcneé Bthé fisek Bf the @b@munication
terminal actuating the initiate conference button. If the answer in decision
block 1321 is yes, block 1322 sends a cancel initiate conference message to the
initiate conference terminal and transfers control to block 1324. The latter block
25 resets the initiate conference indicator and drops the call. If the answer in decision
block 1321 is no, decision block 1310 determines if the join signal has been
generated by the communication terminal. The join signal is generated by actuation
of a join button. If the join indicator associated with the join button is off, this
means that the communication terminal is in the unjoin state; and if the join indicator
30 is on, this means that the communication terminal is in the join state. If the answer
in decision block 1310 is no, control is transferred to decision block 1323. If the
answer in decision block 1310 is yes, control is transferred to decision block 1311
which determines if the communication terminal is in the join state. If the answer is
yes, block 1312 sets the state to unjoin and transfers control to block 1314, The
35 latter block sends the unjoin message to the initiating communication terminal and
transfers control to block 1315 which turns off the join indicator. Block 1315 then
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conference feature is in progress. Such a nmessage is sent out by block 1103
of« FIG* 11.:-If tthe answer in decision block 1326 is yes, decision block
1328 accepts the call and transfers control to block 1305. If the answer in
deci sion block 1326 is no, 35 control is transferred to block 1327 for

nor mal processing. -29 - Returning to decision block 1301, if the answer
I s yes, decision block 1302 determ nes if the conmunication termnal is
busy, if the answer is no, the conferencé®cal | will be set up in the normnal

manner with the normal processing being done by block 1301. If the answer
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j oin signal has been_gener at e e comunicatign termnal. The Join
signal is geneléartage &%Béemg%%ﬁbﬁnkal liloand interfaens 1429 a@%b‘qldﬂﬁ“ﬂ%%’%t or
associ at ed 20 t Iinkshg2jafd 114) wdspedtively. Asfilludtiated iINPRRSI4) RahinaDFO1GO 8fighged i | On
termnal is in_the unjoin state, and if the IR, ndj cator 3 .S on, this
means that the™&% nbﬂ%’f”r@ﬁw Lies§ien €°ﬁ°4ﬂﬁéa??o‘rr}ni°s’3%§&é9“‘?‘fa“'t‘ﬁe answer
handled by session record 1404. The left half of the first call utilizes CRN 1424 and
call record 1419; and the left half of the second call utilizes CRN 1426 and call
record 1421. The right half of the first call terminates on interface 1429 and utilizes
25 CRN 1427 and call record 1422. The right half of the second call terminates on
interface 1431 and utilizes CRN 1430 and call record 1423, LDCN 1411 is shared
by the left halfs of both calls. 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 message being transmitted
30 from the terminal management application of terminal 101 to switch node 102. For
the sake of example, it is assumed that the merge message is transmitted as a control
message on the first call; hence, it is using CRN 1424. When network software
layer 404 receives the merge message, it relays the merge message to the merge
software module in session software layer 406. The merge module of the latter
35 software layer is responsive to the merge message to determine that the call to be
merged is identified by CRN 1426, In addition, the merge message identifies that the
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i n decision plock 1310 is no, control is transferred to decision bl ock
1328. If the answer in decision block 1310 is yes, control is transferred
to decision block 1311 which determines if the conmunication ternminal is in
the join state. If the answer is yes, block 1312 sets the state to unjoin
and transfers control to block 1314. The 35 latter block sends the unjoin
nmessage to the initiating communication termnal and transfers control to
bl ock 1315 which turns off the join i ndivdtor. Bl ock 1315 then - 30-
transfers control to decision block 1323. If the answer in decision block
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connection r ecor er%ﬁc%zcahs used by the second cal
If the terminal management application of terminal 101 requests
transmission of a TRANS message for the second call (which is identified by
CRN 1426) to reduce the bandwidth from voice to low speed data, network software
25 layer 404 is responsive to this TRANS message to perform the functions previously
described with respect to FIG. 6. However, when a request is transmitted to the
connection management application to remove the voice transport upon receipt of a
TRANS_COM, the connection management application determines from connection
record 1501 that the voice transport is still required for the first call. The connection
30 management application 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 record 1404. Session
software layer 406 then transmits the TRANS message down the right half of the
35 second call by using call record 1423 and CRN 1430. Network software layer 404 is
responsive to the TRANS message being received from session software layer 406 to




FIG 15 illustrates the results of a nmerge nessage being transnmtted 30
fromthe termnal managenent application of termnal 101 to swtch node
102. For the sake of exanple, it is assuned that the nerge nessage is

transmtted as a control message on the first call; hence, it is using CRN
1424. \Wen network software | ayer 404 receives the nerge nessage, it rel ays
the nmerge nessage to the nerge software mpgul e in session software | ayer

406. The nmerge nodule of the latter 35 software |layer is responsive to the

merge nmessage to determne that the call .to be nerged is |dent|f|ed by CRN
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request is trapsfbimedtvitiPrelfRet to the two previous examples is similar between FIGS. 1 and
16 with the major exception being that communication terminal 1606, 1607, and
1608 perform the operations described for communication terminals 101, 104, and
106, respectively. In addition, the major control functions are performed within the
25 switch nodes to which communication terminals 1606, 1607, and 1608 are
connected,
FIGS. 17, 18, and 19 disclose the operations performed by terminal
management applications executing in switch nodes 1601, 1603, and 1604. FIGS. 17
and 18 illustrate the operations performed for a communication terminal that is
30 initiating a conference. FIG. 12 illustrates the conference table maintained by the
initiating communication terminal. Decision block 1701 determines if an initiate
conference button actuation message has been received on the communication
terminal. If the answer is yes, decision block 1702 determines if this is the first call
of the conference call. If the answer is yes in decision block 1702, control is
35 transferred to blocks 1801-1829 that control the initiation of a conference call as
described in the second example. If the answer in decision block 1702 is no, then,
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connecti pn managenent application to renove the voice transport upon
recei pt of a TRANSCOM the connection managenment application determ nes
from connection record 1501 that the voice transport is still required for
the first call. The connection 30 managenent application however establishs
the | ow speed data |ink that was requested by network software | ayer 404 in
t he TRANS nessage and acknow edged by thqsgeAN_COM nmessage. The TRANS
nmessage is then transferred up to session Software | ayer 406 and is
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complete message) from the switch node to which the dialed communication
terminal is connected. If no TRAN_COM message is received, control is transferred
to block 1717 which drops the second call, and block 1718 returns the
25 communication terminal to the first call. Block 1719 then provides normal call
processing. Returning to decision block 1712, if the answer is yes, control is
transferred to block 1713 which sends a start initiate conference message to the
switch node to which the dialed terminal is connected. Block 1714 checks ifa
confirmation message is received to the message transmitted in block 1713. If the
30 answer is no in decision block 1714, control is transferred to blocks 1717
through 1719. If the answer is yes in decision block 1714, control is transferred to
block 1715 which sends a message to light the initiate conference indicator on the
communication terminal. Next, control is transferred to block 1716 which returns
the communication terminal to the first call.



® 25 switch nodes to which comunication terninals 1606, 1607, and 1608 are
conhected. FIGS. 17, 18, and 19 discl ose the operations perforned by
term nal managenent applications executing in swtch nodes 1601, 1603, and
1604. FIGS. 17 and 18 illustrate the operations performed for a
communi cation termnal that is 30 initiating a conference. FIG 12
illustrates the conference table nmaintained by the initiating comrunication
terminal . Decision block 1701 deternines-$4-an initiate conference button
actuation nessage has been received on the conmunication termnal. If the
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Block 1731 the performs normal call processing.
Returning to decision block 1702, if the answer is no in decision
block 1702, this means that the user of the initiating communication terminal wishes
25 to have a communication conference call established when all parties are prepared to
fully participate. Block 1801 sends a light initiate conference indicator message to
the initiating communication terminal and sets up the conference table illustrated in
FIG. 12. Block 1802 receives the dialing information in turn for each of the
communication terminals that will be part of the conference. Block 1803 sets up a
30 data call with the switch node to which the dialed terminal is connected. If the call is
set up as determined by decision block 1804, block 1805 conferences that

communication terminal into the conference call. If the call is not set up, decision
block 1804 transfers control to block 1809 which waits for new dialing information
for the next communication terminal. If the answer in decision block 1804 is yes,
35 block 1805 conferences the communication terminal to the conference that is being
formed and transfers control to block 1806. The latter block sends a start initiate
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termnal is connected. If no TRAN COM nessage is received, control is
transferred to biock 1717 which drops the second call, and bl ock 1718
returns the 25 communication terminal to the first call. Bl ock 1719 then
provi des normal call processing. Returning to decision block 1712, if the
answer is yes, control is transferred to block 1713 which sends a start
initiate conference nessage to the switchagode to which the dialed term na
is connected. Block 1714 checks if a confifmation message is received to
the nessage transmtted in block 1713. If the 30 answer is no in decision
bl ock 1714, corfor{srence mepsagetodthe switchmode towhich hexonmuningtion terminal just he

answer is yes ijfggdfeihi Emﬁféiérﬁe%a%isjc%nn&%t rlfé'cxsia?n &6&%%6?%6%&%&@&% 1715
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cancel i ni t i at ecopuminivation termingbiageopped frhm the ednfetenervallni cati on termi nal .
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bl ock 1721. |f dohﬁmﬁﬁ&ﬁﬁ!i tdnmﬁlsmsﬁdddmﬂwdbﬁferéhzafablé Bléck l&iﬁmdars]tﬁag sends a
TS 5520, { el JGCERRR, R PR Aafion PR s B s SEESBAL"
fornms a conf28r enoxoff iitiatdgonfarerice imdicatorgneskagefto ﬂl;tmmnﬁhgmnmncﬁions. Bl ock
1731 the perforggyBar Wtufiah to RcREET5I6A9828, if the answer is yes, control is
transferred to decision block 1812. If the answer in decision block 1811 is no,
control is also transferred to decision block 1812.
Decision block 1812 determines if the initiate conference button on the
25 initiating communication terminal has been pushed a second time indicating that the
initiate conference feature is to be terminated. If the answer is yes, control is
transferred to block 1814, and the operations of blocks 1814 through 1818 were
described in the previous paragraph. If the answer in decision block 1812 is no,
control is transferred to decision block 1813 to determine if a join message had been
30 received from any of the dial communication terminals. If the answer is yes,
block 1821 updates the conference table to show that this terminal is in the joined
state and transfers control back to decision block 1811. If the answer in decision
block 1813 is no, decision block 1819 determines if an unjoin message has been
received from one of the dialed communication terminal. If the answer is yes,
35 block 1826 updates the conference table to mark the state of this communication
terminal as unjoin. If the answer in decision block 1819 is no, control is transferred




Returning, to decision block 1702, if the answer is no in decision block
1702, this neans that the user of the initiating conmunication terninal

wi shes 25 to have a communi cati on conference call established when all
parties are prepared to fully participate. Block 1801 sends a |ight
initiate conference indicator nmessage to the initiating comunication
termnal and sets up the conference table_illustrated in FIG 12. Bl ock
1802 receives the dialing information i n-88rn for each of the comunication
termnals that will be part of the conference. Block 1803 sets up a 30
data call with gldecisioh bldek 182 which detexiinds'if thdicahfertntetablershbws thatalhnect ed.

If th [T t. t ] deci sj | 1805
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cancel it at cORBGNONGLIRGS BnGEALis EHSIFTEH 1 HECK ] STdr BELAPEREREn
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conmmuni cati on conference call will be set up in the normal manner with the normal processing being
done by block 1901. If the answer in decision block 1902 is yes, block 1900 accepts
the call but indicates that the communication terminal is busy. Decision block 1904
25 then determines if a TRANS message is received that changes the call to a data call.
Such a TRANS message would be transmitted by block 1711 of FIG. 17. If the
answer is no, block 1929 which drops the call. If the answer in decision block 1904
is yes, control is transferred to block 1905 which sends back 2a TRANS_COM
message accepting the change before transferring control to decision block 1906.
30 The latter decision block determines if a requesting initiate conference feature
message is received. If the answer is no, control is transferred to block 1929 and
drops the call. If the answer in decision block 1906 is yes, control is transferred to
decision block 1907 which determines if the initiate conference feature is provided
for this communication terminal. If the answer is no, block 1908 sends a rejecting
35 initiate conference message and drops the call. Returning to decision block 1907, if
the answer is yes, block 1909 sends an acknowledging initiation of conference
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term,nal .; Returning to decision block 1828, if the answer is yes, control
Is transferred to decision block 1812. If the answer in decision block 1811
is no, control is also transferred to decision block 1812. Deci sion bl ock
1812 determnes if the initiate conference button on the 25 initiating
comuni cation term nal has been pushed a second time indicating that the
initiate conference feature is to be ter ated. If the answer is yes,
control is transferred to block 1814, and ?ﬁe operations of blocks 1814
through 1818 we fre described in the previous paragraph. If the answer in
deci si on bl ock i¢#fyee message and gausiess control degigioncbloeki192d. deci si on bl ock 1813 to
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If the answer Pf4RO jom indicator message to the communication terminal. Block 1915 then
: transfers control to decision block 1923. If the answer in decision block 1911 is no,
block 1920 sends a turn on join indicator message to the communication terminal.
25 Block 1916 then sets the state to join, and block 1917 sends a join message to the
switch node connected to the initiating communication terminal which is referenced
bere by the "other TMA".
Regardless whether block 1915 or 1917 was executed, control is
transferred to decision block 1923. The latter decision block determines if a cancel
30 initiate conference message was received from the initiating communication
terminal. If the answer is yes, control is transferred to block 1924 which sends a
reset initiate conference indicator message to the terminal and drops the call. If the
answer in decision block 1923 is no, decision block 1918 determines if a TRANS
message was received increasing the bandwidth and indicating that a conferencing is
35 starting. If the answer is no, control is transferred back to decision block 1921. If
the answer in decision block 1918 is yes, block 1919 sends back a TRANS_COM




deci sion, bl ock 1926 is no, control is transferred to bl ock 1927 for nornal
processi ng. 20 Returning to decision block 1901, if the answer
is yes, decision block 1902 deternmnes if the communication termnal is
busy, if the answer is no, the conference call will be set up in the norma
manner with the normal processing being done by block 1901. If the answer
in decision block 1902 is yes, block 1900.ggcepts the call but indicates
that the comrunication termnal is busy. Decision block 1904 25 then
determnes if a_TRANS nessa IS _received that, change he.call, to a data
cal || Such a TRAKSHRESCEIIEDS It IROHEHT A EOVROL A be' & T

| f the answer | sommunichtionkcohf2éhcebaltis mdwaetuptblyeheswitch dotle tdmeeted wethe i n
deci si on bl ock o : ol.1s transferred to bl ock 1905 which
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acknow edgi ngy,i i t 1 at.i On.. onf erepce -37 - feature nessage an
transfers cog?rg&?e%@gfrg?%ic%ﬁgsﬂcefggl Bl ock 1921 determnes if a cancel
initiate conference nessage has been received fromthe communi cation

term nal connected to the switch node executing the operations illustrated
in FIG 19. This nmessage is generated by the 5 comunication termnal in
response to the user of the comunication termnal actuating the initiate
conference button. If the answer in decision block 1921 is yes, block 1922
sends a cancel initiate conference nmessage to the switch node connected to
the initiate conference comuni cation term nal and transfers control to

bl ock 1924. The latter bl ock sends a reset initiate conference indicator
nessage to 10 the terminal and drops the call. If the answer in decision
bl ock 1921 is no, decision block 1910 determnes if the join nessage has
been received fromthe communication termnal. The join nmessage is
generated by the communication termnal in response to actuation of a join
button. If the join indicator associated with the join button is off, this
means that the conmunication termnal is in the 15 unjoin state; and if
the join indicator is on, this nmeans that the comrunication termnal is in
the join state. If the answer in decision block 1910 is no, control is




transferred to decision block 1923. If the answer in decision block 1910 is
yes,  control is transferred to decision block 1911 which determnes if the
comuni cation termnal is inthe join state. If the answer is yes, block
1912 sets the state to unjoin 20 and transfers control to block 1914. The
| atter bl ock sends the unjoin nmessage to the initiating comunication
termnal and transfers control to block 185 which sends a turn off join

i ndi cat or message to the comrunication termnal. Block 1915 then transfers
control to decggaﬁg,block 1923. |If the answer in decision block 1911 is no,
bl ock 1920 sen ¥urn on join indicator nessage to the communi cation
terminal. 25 Bl ock 1916AnethodSert sstablishing @itanférendeadall so thatithd corferetieloallsends
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2. The method of claim 1 wherein the first message defines that the
sending telecommunication terminal is idle.

20 3. The method of claim 1 wherein the first message defines that the user
of the sending telecommunication terminal is ready to join the conference call.

4. The method of claim 3 further comprises the steps of indicating to a
user of one of designated telecommunication terminals in response to the
establishment of the conference call that a limited telecommunication bandwidth

25 conference call has been established;
detecting an indication that the user of the one of designated
telecommunication terminal is ready to join the conference call; and
transmitting the first message to the initiating telecommunication
terminal.

30 5. The method of claim 1 wherein the step of adjusting comprises the
step of providing voice communication between the telecommunication terminals.
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Caims: 1. A nethod for establishing a conference call so that the

conference call is fully established upon all parties to the conference
call being ready to fully participate in the conference call, the method
conprising the steps of: 5 establishing a limted

t el ecommuni cati on bandw dth conference call to all designated
t el econmuni cation terminals by an initiat4thg tel ecommunication term nal;
receiving a first nessage by the initiating tel econmunication termnal from

each of the designat e?&tﬁkmic%hil%&ﬁﬁméﬁ?fﬁgﬁﬂm?@%ﬁscm@ 10

designated tel eco nicatiqQn termpals is yead participate in the
conf erence cal F€P fhRroxidingpideoand yaice somEwRIcABITLRA VSR the HIRNRLEH o
conference cal kerinénalyl. | ow full participation in the conference call by all
tel econmuni cation termnals by transm ssion of a second nessage to each of
t he designated tel ecommuni cation 15 termnals for changing the

t el econmuni cat i on bandwiThemdihod dfelaimiltwiniréin thel stdpasfadjistingcinipeizes the i nal
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defines that t kdecommiinipgtioneteomimalsuni cation terminal <is idle. 20

3. The nmethod of claiml1l wherein the first nessage defines that the user of
t he sending tel ecom’ru%i‘cat ion termnal is ready to join the conference

cal . 4. The method of8-dibgimathpdrofclaie! whsnpip theconferrnce celpis esteblished eBit i ng to
a user of one obmfMficaiAlgthsitRlcBEIOATHINER dyoRm Witlik4th comitinfcagowpar to the
establishment of the conf (grené:e. c&%{‘ iFhat alimted .t@lﬁgc&emmnl cation
bandwi dth 25 ESTEETERNE of e defignated felccommugicplion.igrminals £ the iuating i cat i on
that the ustd ¢dlecommumication tedminialy and the switckiog systenm: havingaplueality ofdwitch r eady
to join the co | . . Lt L fl s t
initiating tel gé‘%{%?uﬂ%ﬁlgg gga@%é;}%pﬁi@ﬁé&@&eﬁﬁfm e&gféa#”ne nﬁg?ﬁt&&a aim
1 wherein the Seelyingthesgcord megagayippisigasling-chamneb habis psrtofthei ng voi ce
comuni cati on  RemieRRatdiealiEbEs ATHRY Tahd PAraliff GfswAkR nodes; - 40 - 6. The
met hod of claiml V\/nerﬁlen the step of  adjustin con}l)]rjses th s@gg g{?
provi di ng vi deo and vo %"WHP&%%H £ R Eiecoma P@Pté‘ﬁbl?ﬂ’i‘am Y
term nals. 15 first one of the plurality of switch nodes from the second message;
modifying the communication bandwidth through the switch node to
provide the requested communication bandwidth; and
transmitting by the first one of the plurality of switch nodes the second
message via the signaling channel to a next sequential one of the plurality of switch
20 podes in the communication path.

9. The method of claim 8 wherein the step of modifying comprises the
step of ascertaining a capability of the first one of the plurality switch nodes to
provide the requested communication bandwidth.

10. The method of claim 9 wherein the step of modifying further
25 comprises the step of only providing the ascertained capability of communication

bandwidth for the communication path by the first one of the plurality of switch
nodes.

11. The method of claim 10 wherein the step of transmitting comprises
the step of setting the requested change of the second message equal to the
30 ascertained capability before transmission via the signaling channel by the first one
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7. The nmethod of .claim 1l wherein the step of adjusting conprises the 5 step
of providing data, video and voice comuni cati on between the
tel econmuni cation termnals. 8 The nethod of claim1l wherein the
conference call is established on communication paths through a sw tching
system wi th each communi cation path connecting one of the designated
tel ecommunication termnals to the initiajjng 10 telecommunication
termnal, and the switching systemhaving a plurality of switch nodes and
the step of adjusting co I ses the steps, for each comruni cation path, of
recei ving the second rﬂés;ﬁ»gmth@lqicmrgdélwhwmzﬂﬁm@seqmtlaluogepﬁme of the
conmuni cat i on [
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t tt t h t f t th h ft
Second message equal ¢ dUFHES SGirCeSiadh RIROTR ATOAPSf BereoPe FPRAEHRLsi on

via the signal ith@mtﬂrmeaiesﬂgyatedleorﬁmumtatmneemﬁmalt}e plurality of swtch

nodes. -41 - 12. Th I al one

of the plurali SW tcﬁn no g’ﬁ?ggugﬁ e %@ﬂ@ﬁﬁs&@éhaﬁ%@ﬁﬁﬁ%
péascenmdmmeo wndn@ream@mm@m hrasscidbbyitee mi nal s

communi cat i &

i's connected tgné hemhe @sdigdiedd @hnd &% L Bihal gﬁh the destination sw tch

node perforns the steps FTecjted th

of the ralit
switch nodes and transrﬁapﬁm’éfﬁﬁdh‘afm %W?s&a%‘%%ﬂﬁls’g‘ﬁﬁ?& a“%‘ﬂ ®he
each one of t hehediestightioh ewitcIoNGebyQhd o ofithy désipahiad canimenichtivatetniitalgext

13. The method of claim 12 further comprises the step of readjusting the
20 communication bandwidth by each of the plurality of switch nodes in the
communication path to be equal to that specified by the allocation information in
response to receipt of the third message by each of the plurality of switch nodes.

14. A method for initiating a three-way conference call, the method
comprising the steps of:
25 placing a first call with a first telecommunication terminal on hold by a
second telecommunication terminal;
setting up a second call to a third telecommunication terminal by the
second telecommunication terminal;
reducing communication bandwidth of the second call and establishing a
30 conference call from the first and second calls by the second telecommunication
terminal upon the third telecommunication terminal being unable to participate fully
in the conference call;
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sequential one of _the plurality of switch nodes, and the nethod further
conprises the steps of ascertaining a capability of the one of the
desi gnated comuni cation termnals to provide the requested conmuni cation
bandw dt h; 10 only providing the ascertained comuni cati on
bandw dth by the one of the designated comunication termnals; formng a
third nessage in response to receipt of thgyésecond nmessage by the one of
t he desi gnated conmuni cation term nal s; rting allocation information
into the third nessage that js equal to 15 the ascertained capability to
provi ded requested conmirfreasingdhe mmmcﬂﬂhnlbyndméthdndwahudtcbcdmmugmuad
communi cation t f@r back on
ni cat | %ﬂlﬁ@k&ﬂ%ﬂ?ﬁﬂ{&fﬂ%ﬁ sth bt gﬁgaii'nget}&gﬁfrﬂﬁ%ﬁ@ d

t he signaling channel tq the h'.n e one the
desi gnated co upication termiakrequesting fidl pasticipations cI aim 12 further
conprises the step of readjusting the 20 conmmuni cati on bandw dth by each of

the plurality of switc es i.n . the co cation path to be equal to that
specified by the all chg‘gﬂ. ﬁ’gfl%%%@gb@ﬁéjﬁppﬁfqdwm d of the third
message by eafhestiblishingjid inrredpiohse 10 thethird edleconiamicalidn teAniNel bedh uy.

initiating a three-way conference call, the nethod conprising the steps of:

25 placing a first call with a first tel econmunication term nal
on hold by a second telléea'llmmﬂmdtofolmmé#mlmmﬁnmestcploﬁg:duqtingambcond call to

athlrdtelecorrg“gu t t n
term nal ; reduclm%? lﬁ% %r}lnégsrl on gerogﬂﬁstﬁ?@?ﬂee sec%#@and
establ i shing a ‘@Bﬂg BespREticipation tpﬂmﬂltrd@lerqomumdmsmmml call's by the

second tel ecomuni cation term nal upon the third tel ecom‘rum cation term nal
bei ng unable to particigate fully i.n the, conference c -42 -

i ncreasi ng the communi Cati ﬁ“ﬁ%ﬁﬁ&ﬂﬁ“ﬁﬁ ’?“%ﬁ‘r‘lsﬁp ?@B\ﬁﬁﬂﬁﬁ?”é@t &Y
termnal to H}I Mbmeep&mtsbmnnmemmmnmmmmamidaaethwdst message from
the third tel ecgﬁu%h% requestl ng full participation. 15. The
met hod of claim erel n&f%ﬁﬁﬁ%fé] reducing and 5 establishing is in
response to the third t&eé&?mfmdumglaud\eﬂdrhshmglcomgnwgﬂmmoﬂﬁnsmgmt hod
of claim 14 whemcanahesﬁg@almtcmgaﬁbg%@&@o EREhmitiBAlioh erhiind] fRONSE O

a user of the thi,r | econmyni ca}) nd| cating non-participation

to the third telgh ORI AL

15 18. The method of claim 17 wherein the step of increasing comprises
transmitting a third message on the call path by the second telecommunication
terminal that increases the communication bandwidth on the call path.

19. The method of claim 18 wherein the telecommunication terminals
are interconnected by a switching system having a plurality of switch nodes and the
20 call path is through the switching system, and the step of increasing further
comprises the step of receiving the third message via a signaling channel that is part
of the communication path by a first one of the plurality of switch nodes;
determining a requested change in telecommunication bandwidth by the
first one of the plurality of switch nodes from the third message;
25 modifying the communication bandwidth through the first one of the
plurality of switch nodes to provide the requested communication bandwidth; and
transmitting by a first one of the plurality of switch nodes the third
message via the signaling channel to a next sequential one of the plurality of switch
nodes in the communication path.

30 20. The method of claim 19 wherein the step of modifying comprises the

A




17. The nethod of claim 14 wherein the step of setting up creates a call 10
pat h between the second tel ecommunication terminal and the third

tel econmuni cation termnal; and the step of reducing and establishing
conprises the step of transmtting a second nessage on the call path by the
second tel econmunication term nal that reduces the conmunication bandw dth
on the call path. 15 18. The metfod of claim17 wherein the step
of increasing conprises transmtting a third nmessage on the call path by

t he second tel eco ni cati,on termnal that increases the conmunication
bandwi dt h on t h¥FR S 3scestaming 3 gapability ofthefinst ore of the plurabityavgichinadestte

t el ecommuni cat i provide ¥ reglested cBmhbRAGH BN RAh. DY @ swi tching system havi ng
a plurality of switch nodes and the 20 call path is through the sw tching
system and the step of increasing further conprises the step of receiving

the third nessage via ﬂszbiha@oﬁﬁmﬂMWhﬁéﬁlthést%ﬂmQ& fiRefus® Eim-‘”' cation
pat h byafirst .0f . switch nodes;, det

uralit rm ni ng
request ed change%%g ‘1"%@‘8&%%‘188{9 n%g’ﬁﬁﬁeﬁﬁlﬂe Wﬁah’émf‘?f aE}f’nt he
plurality of Ssvbandwidtoforshe commurieatihipatt bywissirgone2ff the plurality of switetdli f yi ng
the conmuni catigye.bandw dth through the first one of the plurality of
switch nodes to provide the requested comuni cati on bandw dt h; and
transmtting by a first one of the plurality of switch nodes the third

nmessage via the signal 22191‘5&11% rality

of switch nodes |ntﬁ%h€ %n?@g{l?gﬁmgz?ﬁ%ﬁggiﬂ%&ﬂ@ g@ tﬁﬁ%w}ﬁpe%h%d of

clai m 19 whereifie$ € © FRaBestas change e thisd message equal tp the gycepaiped

ascertaining a MMylhefo;en‘ﬁnsiﬂimdnvistheQ@am éhafindd ﬁ&lﬂﬁr&b’on‘é\ﬂfﬂfeh nodes to
T

provi de the Rm tlon bandw dth 21. e nmet hod of claim 20
wherein the lslbt &%P%g ng Turther conprises the step of only providing

the ascertai ned capabili ty of communi cation 5 bandwi dth for the

comuni cation path by wexﬁerhah OOl bl s st oIS 22

The net hod of cl.aim 21, e ste rises the step
of setting the H"é‘aﬁ’]ﬂ g%a éqsnﬂﬁ@ntsmtphmwégfecmwcmmm@, the

ascert ai ned CarthbdbomMuﬁeitwn&eﬁrbﬂﬂsm&ﬁé&éH t6ithe &é&ﬁnﬁieﬁ%@hﬂcﬁﬁowﬁﬁmﬁk byztzhe
al m

wher ei n the nedesbaf e s SergortisiBe PiaEried oL dononelde plralty of
dest i nat i on 1§wiswith nodks and trasmitsahenthirid aadséage vizathé sighdl €hannel to the thxrd
communication terminal rather than the next sequential one of the plurality of switch
nodes, and the method further comprises the steps of ascertaining a capability of the
third communication terminal to provide the requested communication bandwidth;
only providing the ascertained communication bandwidth by the third
20 communication terminal;

forming a fourth message in response to receipt of the third message by
third communication terminal;
inserting allocation information into the fourth message that is equal to
the ascertained capability to provided requested communication bandwidth by the
25 third communication terminal; and
transmitting the formed fourth message back on the signaling channel to
the destination switch node by the third communication terminal.

24. The method of claim 23 further comprises the step of readjusting the
communication bandwidth by each of the plurality of switch nodes in the
30 communication path to be equal to that specified by the allocation information in
response to receipt of the fourth message by each of the plurality of switch nodes.
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third conmmunication termnal is connected to the destination swtch node,
and the destination switch node perforns the steps recited for the first
one of the plurality of 15 switch nodes and transmts the third nessage
via the signal channel to the third comunication term nal rather than the
next sequential one of the plurality of swtch nodes, and the nethod
further conprises the steps of ascertaini a capability of the third
communi cation terminal to provide the requested comuni cati on bandwi dt h;
only providing the ascertai ned comuni cati on bandwi dth by the third 20
comruni cati on t er nmi nal 25.f Anappagatus foo estatilishing sagnference eatlvortbat thecconferericpt  of

|t or Mt on 1 by SHEASSTTR AR (b HeTofiftonet Bl LAY, "

capability to pRasNGipRiejinythecenferercecairaomipeisingon bandwi dth by the 25 third
communi cation tern nal ;madd it bR iStHEh %!téj&ohﬂﬁnﬁ%ﬁgﬁfl.rﬁlgiﬂ{ogeg?ﬂ gngaback on
de e ae

the signalin hannel . to the destinaljon swtc

no
communi cat i on tURi§d{glecommunieation hapdwidthyonfarencacalb ta all dasignatednpr i ses t he

- st.ep of read ustkleogninbgicaivntermigds;i on bandwi dth by each of the plurality of
switch nodes in the 30 _comupi cat.i.on th to be, equal, tg that specified by
the allocation infor natrinﬁwsi"hﬂﬁgé%‘ MEWW@E@F&H"“&?@% forgesavinga disige by

each of the pl uneisageframh ezohicf die designated telecorihunRation8rrainMe ivbkh 8achQf the
establishing a fQnfaLe L . y e call is.fully

est abl i shed upo‘% 1 p%ﬁ?@?ﬁ@gﬁﬁ%&eé@%lﬁélg?seﬁggt@ﬁfggﬁﬂﬁatF&% to fully
participate 101 qonterenspedlkapde cal |, conprising: neans in an initiating

t el ecommuni cati on ter m gedns iPthe BHtiAR0 (SRl iPatidn iRkl ﬁﬁg jl.cati on
bandwi dt h conf erlfe"nce cal |, tg a!el. &esféﬁlg%g%nta%lléaedggmmm cg(?i 0l _?g%lﬁifnal S;
means in the i fFEFRPRYc3ton it 48s eomtqrenchicath fo allaw full participagon inf the st
rr;asszﬁgedfrom emhfenéxxlcebﬁlb[\eallglwbmmﬁhmwmﬁ' I ﬂhlﬁ%ﬁriu@gsrﬁiedi&%éﬁﬁc&m?n each
of the -designat lcatd m.nal s.is read) rticipate
"n the 10 cont dioys EEREB e ANgRRed BIomEnbicafon Effbat Jmctapefu eat  on
term nal fod3adplgeammupicationtbendwidirafier alhof te designitéddelecaimutieatioanf er ence
call to allow fidminfl@hdvetansthitd tHeTirktiResssyaf €r ence call by all

t el econmuni cation termnals by transnm ssion of a second nessage to each of
t he designated tel ecommuni cation termnals for changing the 15 '

tel econmuni cati on band2e. drHe spbiratus of tlaitd 28 WherdRShORAL fidsshed FRABIMAI At i on
sending telecommunication terminal is idle.

AN

27. The apparatus of claim 25 wherein the first message defines that the
20  user of the sending telecommunication terminal is ready to join the conference call.

28. The apparatus of claim 27 further comprises means in the one of the
designated telecommunication terminals for indicating to a user of one of designated
telecommunication terminals in response to the establishment of the conference call
that a limited telecommunication bandwidth conference call has been established;

25 means in the one of the designated telecommunication terminals for
detecting an indication that the user of the one of designated telecommunication
terminal is ready to join the conference call; and

means in the one of the designated telecommunication terminals for
transmitting the first message to the initiating telecommunication terminal.

30 29. The apparatus of claim 25 wherein the means for adjusting comprises
means for providing voice communication between the telecommunication
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termnals have transmtted the first nessage. 26. The apparatus of claim 25
wher'ein the first nessage defines that the sending tel econmuni cation
terminal is idle. 27. The apparatus of claim25 wherein the first nessage
defines that the 20 wuser of the sending tel econmunication termnal is
ready to join the conference call. 28. The apparatus of claim27 further
conprises nmeans in the one of the designatgd tel ecormunication termnals
for indicating to a user of one of designated tel ecormunication terninals
in response to the establishnment of the conf erence call that a limted

t el ecomuni cati on band¥§-dFhe appamius ehelaing 27 whersin the meansdorasjysiing gormprises
means in the ongefk fariRowding 91385 a8l YAtESRAMDERBR b%e&@ﬂié‘t&@éo%uﬁ&}hcaﬁon
detecting an indication that the user of the one of designated

t el ecommuni cat i WA nal s ready to join the conference call; and neans
in the one of the designated tel econmunication termnals for transmtting

the first nmessage to t nltlat ng.t.el e tion term.nal. 30 .
29. The apparatus of c ’#} gf gg%ﬁ@ O BE{R)H‘F&B%S%W’?&S
means for pr 6vndcamgfor@mmdxngdntumxwandwobetcmmmnichmﬁbﬂmmrﬂmm cation
term nal s. " tel3s: mm%cau-[)ﬁ ppar at us of claim25 wherein the neans for

adj usti ng conprises neans provi di ng video and voi ce conmuni cati on
bet ween the tel econmuni cation termnals. 31, The apparatus of claim25

wherein the means for ﬁﬁlﬁﬁt@g&a&ﬁ@éh@?% @h@?éﬁﬂﬁef:&ffer@ﬁ&‘@aﬂ'x{&tﬁﬁ& vi deo

and voi ce communi cati on het comruni cati.on term na The

appar at us of c|%wm959ﬁh§w§°%mwtsmsww eégff%ewgm@%swarpa
comuni cati on pkhhectibg basiefthéd tébltﬂac@mﬁﬁ:ﬂmmtdmﬂaﬂmommhuﬁgt i on path

Coitiattng 187 BlerdbBuRERRIErE, S SRR A8 PR L av i ng
a plurality of rmdbsmdﬂmﬂe@sefmﬂb&s&ngpanpnm#omhmsomugmmpaﬂasneanm each
cormmuni cation p taqirst'?iﬁé‘gfsthb glu?alfd' b éwithSolls {op?ecalvﬁgnne%e& méé%éecxh godes

for receiving tﬁe secon via a slg Isopart of
t he conmmuni cat ighaling ehan Mlﬁm#éhﬁmuﬁﬁ@%fpa&he pl ural ity of switch

nodes from the second %eaﬁﬁﬁ&&%t%ﬁéofjﬁ& SIumlity BOsvAtcheRUSSHEH the &R | N
Sui £ ch modedt dReSYERR 1P Syl %3%&&%' DB SRR RN 11 1 st
one of the plurality ofmeansfrcthefiesiene dbbthe plurality of switch nodes for modifying the

communication bandwidth through the first one of the plurality of switch nodes to

provide the requested communication bandwidth; and

means in the first one of the plurality of switch nodes for transmitting
20 the second message via the signaling channel to a next sequential one of the plurality
of switch nodes in the communication path.

—1“

33. The apparatus of claim 32 wherein the means for modifying
comprises means for ascertaining a capability of the first one of the plurality switch
nodes to provide the requested communication bandwidth.

25 ~ 34. The apparatus of claim 33 wherein the means for modifying further
comprises means in the first one of the plurality of switch nodes for only providing
the ascertained capability of communication bandwidth for the communication path.

35. The apparatus of claim 34 wherein the means for transmitting

comprises means in the first one of the plurality of switch nodes for setting the
30 requested change of the second message equal to the ascertained capability before

transmission via the signaling channel.
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provi de the requested comunication bandw dth; and means in the first one
of the plurality of switch nodes for transmitting 20 the second nessage via
t he signaling.channel to a next sequential one of the plurality of switch
nodes in the conmmuni cation path. 33. The apparatus of claim 32 wherein the
means for nodifying conprises nmeans for ascertaining a capability of the
first one of the plurality switch nodes tg provide the requested

comuni cati on bandw dth. 25 34. "The apparatus of claim 33 wherein
the nmeans for nodifying further conprises nmeans in the first one of the
plurality of switch nd8edhe appasainsof sladmiddivheraimtheaexteeauantialone oHHSi 1 ity of

conmuni cati on B sikich fiided 39 deRIEHGH ' iGRRR s of
claim 34 vvherelp,-lﬁ t he i ans ,?or transm,tﬁ%%@ggmyggui n t,hglt_léji rst

one of the pl ufdhiong obhedasigrated coguaunication is prnngeled fafhe destigatidtange of
the tStﬁcond rrelsm i rﬁﬂu,adnldttﬁba&gnﬁﬁ_ﬁr%itaiim;{éﬁ@ﬁ@iméFlmcb&gsgé{ahtearfmﬁmt ﬁsi on
via the sig ng c el.. . . .The apparatus ,of clgim erein the
next seq,uen?qaah‘sgﬂ%“ %P£?M%?§W‘$Eng‘%sﬁﬁﬁi“ﬂ%@§ SF@H?%F@%%SFH& &H8ei t ch
node of the cocimnélaatlicmacipoidof thd\designated ooremahication t_elmﬁh@m_edﬂmﬂthandthe | '
communi-cati on i 0 . ti gﬁ?l 0 t ode, an

t he destinati O%Ség%‘{h%ﬁéar%g %iﬁ:@j?fﬁﬁ%’iﬁ%&lgﬁggﬁ% %gﬁ’qag%ﬁm;ggz he 5 first
one of the pl ueerprisgs plearsin ne signatechenamnunicgion derthi ge via the
si gnal channel gdcertii ' IR 'te?ﬁirfafsr I nal s
rat her than_the nex?ﬁggﬁﬁ%ﬁ?ﬁg@%ﬁ?ﬁ?pﬁﬁgﬁ%ﬂ‘T%ty o?éag\?vllt‘tc no (Eaps, and
the appar at S Pravidedhe regpgstedcommpupigation bandwadthine of "t he desi gnat ed

conmuni cation tern nal snebfN indBsGielFithy didighated BaimbhicitiolterfntiBalORR ofify t he

desi gnated communigcation termpals tq 10 proyide the requested
conmmuni cat i on Bﬁ’ﬁﬁﬁﬁ%@ﬁﬁswgﬁgy?ﬁn?%WB%ﬁ?‘y‘Y‘aﬁ”desi gnat ed communi cati on
termnals for only prowednsin théeneas derdesignated cammmumicativni temmitadsfbei dt h; neans

1 the one of thgdeshaAatheE HIMIEA LBl Rsedgdf T N0 @ thi
nmessage in response€ to recel of € secomd fessage, i means
in the one B¥ the desi gransiy thoenaniitieadesignated communisatioprtemnisals farng

al | oc?t on | nf RiskH hi Waﬁé@ixﬁ’&ﬁhaﬁgﬁ frito ﬂi%iﬁ?cﬂﬂxd edsB@d thhtSs te@wtobﬂx@ gsceg?iﬁed |
ascertai ned capabj/. o .provi ded .requested c nj.cation bandwi ;o an
means in the oﬁ@abﬁltx%epf%@ ?%W&Bﬁ%ﬁﬁ'ﬁ*%ﬁ?‘f&?%@i’&i%&l s for transmtting
the formed third nmessagabsinithoone dfechesdegignhted gominaniostiont terniibals ¢

desti nation Swileh:n0dShe ned it MR8 bk & 6 bhafhd nkitel (e COTPI i SES

means in each O
20 destination switch node.

37. The apparatus of claim 36 further comprises means in each of the
plurality of switch nodes for readjusting the communication bandwidth in the
communication path to be equal to that specified by the allocation information in
response to receipt of the third message in each of the plurality of switch nodes.

25 38. An apparatus for initiating a three-way conference call, comprising:
means in a second telecommunication terminal for placing a first call
with a first telecommunication terminal on hold;
means in the second telecommunication terminal for setting up a second
call to a third telecommunication terminal;
30 means in the second telecommunication terminal for reducing
communication bandwidth of the second call and establishing a conference call from
the first and second calls upon the third telecommunication terminal being unable to

participate fully in the conference call;
T




plurality. of switch nodes for readjusting the comunication bandwi dth in
the communi cation path to be equal to that specified by the allocation
information in response to receipt of the third nmessage in each of the
plurality of switch nodes. 25 38. An apparatus for initiating a
t hree-way conference call, conprising: neans in a second tel econmunication
termnal for placing a first call with a fjrst telecommunication term nal
on hold; means in the second tel ecommunication termnal for setting up a
second call to a third tel econmunication term nal; 30 means in
the second tel ecommuni cBeaRsn thersecond) teleenmmunication derminak foriineredsing theindwi dt h
of the second celdmeileatidhbamiwiall tBihethid MioRRRicAbd ekl bifiobldif! and

second calls upon.the.third tel ec ni cat i olp term na g unabl'e to
participate ful W“‘F‘Hat{qfiélpewﬁce&?éﬂ%bmﬁﬁsage rom the thisd elecpmmunicatien: ond

t el ecommuni cat | tenming¥requesting foll paRRiRABRNG t he comuni cation bandwidth to
the third tel ecommunication termnal to allow full participation upon
receipt of a first nmessage fromthe third tel econmuni cati on term nal
requesting ful | parti cBRaThoappafatus of claim 38 wareinlthe naiefor tedaciaf akd ai m 38

wherein the ne QL ' . j ng. 4 S.in response.to the third
t el ecommuni cat ?%Eab gpxrl# ﬁgﬁ%g&ﬁg?%wgm%iég imﬁ'ﬁﬁtéqn;tf%n@%e&gguﬁ*%
wherein the nmeans for reducing and establishing is in response to a user of
the third tel ecomuni C“J'Pﬁb&p?%ﬁ%ﬁ 0 | - o | to the
third tel ecorrrruqr%i@g tion, termnal. %daﬂﬂbg%?e&%@gﬂ?ﬁ@ggf%g?g&ggﬂ%f claim
38 wherein the shing)is 1 gspense tapuser efithe shied telecommpunination: taxseinalt he second

tel econmuni cat i iadichtiigfionddartivishtibh to thaitied feRSRAMAIRNicHALInARalt € M nal ; and
the neans for reducing and establishing conprises neans In the second

tel ecommuni cation termnal for transmtting a second nmessage on the call
path that 130reduces t#b Theappaiaamtof olairh 38 biettithe mehiefof sdtlingdds dreatd?a The

apparatus of clai Wo&h & k DGL | hses neans in
t he second tel e%g%ﬁec.atl %ﬁ%@%%@?@%‘ﬁ’%ﬁ@ﬁ@%@%@@d message on
the call path ttﬁlaﬁommememmm@alz:mmm cation bandwi dth on the call path.
20 43. The aﬂh&hﬁhﬁbsfopfedﬁéiﬁ% B establishifg Borbptfied MeRGIMEUERId ON

termnals are interconnected b swi tching system havin plurality of
swit ch nodes ar{geg‘?{@“%ﬁ%oﬂgﬁrﬁ}{?‘@ for iy 'ﬁ%%gwy@ﬁﬁsﬁée ‘%}@Féﬂﬁ Pafhdhdtne
means for i dér gedicagthecomhmnication bandwidth on the call path.

-

42. The apparatus of claim 38 wherein the means for increasing
comprises means in the second telecommunication terminal for transmitting a third
message on the call path that increases the communication bandwidth on the call
path.

20 43. The apparatus of claim 42 wherein the telecommunication terminals
are interconnected by a switching system having a plurality of switch nodes and the
call path is through the switching system, and the means for increasing further
comprises means in a first one of the plurality of switch nodes for receiving the third
message via a signaling channel that is part of the communication path;

25 means in a first one of the plurality of switch nodes for determining a
requested change in telecommunication bandwidth from the third message;

means in a first one of the plurality of switch nodes for modifying the
communication bandwidth through the first one of the plurality of switch nodes to
provide the requested communication bandwidth; and

Ui



conptises neans in a first one of the plurality of switch nodes for
receiving the third nmessage via a signaling channel that is part of the
comuni cation path; 25 means in a first one of the plurality of
switch nodes for determ ning a requested change in tel ecomunication
bandwi dth fromthe third nessage; neans in a first one of the plurality of
switch nodes for nodifying the comuni cati& bandwi dt h t hrough the first

one of the plurality of switch nodes to provide the requested comruni cation

bandw dt h; and -48 - neans in a first one of the plurality of switch
nodes for transnitting meansiniafiistoss ofihe pinrality bfsvatohmmiesfor thantiting tie a

pat . ad. The agciagerfs B eyl bnfine 0 el ATl e ot RCARRTS "

D

conpri ses neans einthe eommunicatignapthl i ty of the first one of the
plurality switch nodes to provide the requested comuni cati on bandw dt h.

45. The apparat us of cl4$i 44 wherein the nmeans for nodifying further
conprises means in the“fi 19 apparamsrof clim 43 wherain the sreansior oledHipings for only

Communi Cat | On P e O B Pt e

i i . us | i |

neans for trans%ﬁ#fogozlgﬁﬂ}eiwtﬁ‘é&?@n}‘ﬂg&?&%@ ¥idthyne of the plurality of
switch nodes for setting the requested change of the third nmessage equal to
t he ascertai ned capabi |4kt t L,3Shon.Vvia t he signald.ng.channel.
47. The apparatus of cl‘gﬁ %ﬁ@p%?ersg%gﬁ?ﬁgﬁg%&%@gwm%fﬂ’é’ﬁgly'b‘gﬁf 15
plurality sw tctPmrsiesmeansan thedirstone phthe plaralith ofswitchatodes-for onlyproviidiag i on
path, the thir dthe asoeHinEddpaBilityesien ic%'%?ﬁﬁﬁﬁ R Gl

switch node, and the desti natigﬁdsvvlﬁll?dcuh1 n% e per (gir;%r%e rﬂ%@%‘%ﬁ?ﬁ@gci ted
for the first one of the plurality of switch nodes and transmts the third

{rﬁssa?ﬁ vi a I%Ohe si gnal 4&hﬁhmqip?fa?ﬁtdﬂelalrﬂi45 @h@ﬁizﬁme'hﬁaﬁ.&@?@hmf,gl rafjh::a[]
an the next s R e ralit, 0of s nodes, an e
apparat us furt h%?&bgg%p@%%ngﬁ %%@Wﬁ%‘ﬁ%%’&ﬁ%ﬁ%ﬁéﬁ#@@ nal for
ascertai ni ng a eaysstedichangeof theithird messdgecaml toitieedsceartaitiedreapability befops ovi de
the requested cgpumMitsion 'mep%’qgmg%%mfreans in the third communication
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termnal for only providing t al'ned communi cation bandwi dth in the
third conmunication termnal; 25 means in the third

comuni cati on terni nal 47.0Thd 4ppafattd of.clain 46 WhERMSHE Beit SeduRBPARREof Be ' €CEI Pt
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third communication terminal is connected to the destination switch node, and the
destination switch node performs the functions recited for the first one of the
plurality of switch nodes and transmits the third message via the signal channel to
the third communication terminal rather than the next sequential one of the plurality
20  of switch nodes, and the apparatus further comprises means in the third
communication terminal for ascertaining a capability of the third communication
terminal to provide the requested communication bandwidth;
means in the third communication terminal for only providing the
ascertained communication bandwidth in the third communication terminal;
25 means in the third communication terminal for forming a fourth
message in response to receipt of the third message;
means in third communication terminal for inserting allocation
information into the fourth message that is equal to the ascertained capability to
provided requested communication bandwidth; and
30 means in the third communication terminal for transmitting the formed
fourth message back on the signaling channel to the destination switch node.
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informati,on into the fourth nessage that is equal to the ascertai ned
capability to provided requested communi cati on bandw dth; and 30

means in the third communication termnal for transmtting the forned
fourth nmessage back on the signaling channel to the destination switch
node. - 49 - 48. The apparatus of claim47 further nmeans in each of the
plurality of switch nodes for readjusting the comuni cation bandw dth in

t he comuni cation path to be equal to that49specified by the allocation
information in response to receipt of the fourth nessage by each of the

plurality of switch noggSehe apparatus of claim 47 further means in each of the plurality of
switch nodes for readjusting the communication bandwidth in the communication
path to be equal to that specified by the allocation information in response to receipt
of the fourth message by each of the plurality of switch nodes.
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