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(57) Abstract

The present invention includes a method system, and apparatus for providing communication control. The invention includes a
method in which signaling is processed externally to a switch before it is applied by the network elements (131-136). The processor (120)
is able to select network characteristics and signal the network elements (131-136) based on the selections. A network (110) employing the
processing method is also included, as well as a signaling system that employs the processing method.
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10 next network elenent, signals that network el enent, and establishes a
connect i Gogbosfebat network el ement . This process is welpckosysnsssa t he
art. The connections and signaling thus proceed fromsw tch to swtch

t hrough the network until a comunications path is established between 15
the first and 'second points. Sone networks transmt signaling information
fromthe swtches to other signaling devices. In these cases, the swtches
typically nust be nodified through the us¢~of Signaling Point (SP) hardware

and software in order to 20 cony switch into the
| anguage used by these ot W@gngﬁphshdmgﬁ&%@ sﬁt‘%ﬁal Ing device is a
Service Control Point (SCP). APELECOMMUNTOATIONS CONTROG queries froma
switch. An SCP only answers a switch query after the switch has becone a
part of the communications 25 pat h. SCPs support. the comuni cation

control whi chBAGKGRPENDeg by the switch. Additionally, signaling may pass
t hr ough osher signal.- ingemevbzeshesmmcﬁi gnal Transfer Poi nts (STPs),

whi ch route the si ?ﬂg Qgep:[t Aﬂs§lia%'§et ¥8' %3}1@50 \%Egaé ? ket

data switch which ds po SI orma |on an
di scards or repeedfinalilmf otmat ponmuolaahemerkcentn%t prm@esa“sgml %Butl ng

operation of Eggegggmhﬁlgggggngnsieﬁaﬁiﬂ@al|ng I nformation that is
speci fied 2. Description of the Prior art
10 Telecommunications systems establish a communications
path between two or more points to allow the transfer of
information between the points. The communications path
typically comprises a series of connections between network
elements. The network elements are Itypically switches.
15 Switches provide the primary means where different connec-
tions are associated to form the communications path.
Communication control is the process of setting up a
communications path between the points. Communication
control comprises the selection of network elements such as
20 switches or other devices which will form part of the
communications path. Communication control also comprises
the selection of the connections between the network
elements. Together, the network elements and connections
which are selected make up the communications path.
25 Typically, a plurality of different network element and
connection selections may be possible for any one communi-
cations path between points.
Switches control these selections. Switches select
the connections that comprise the communications path.
30 Switches also select the network elements which form an
actual part of that communications path. By selecting
these network elements, a switch is often selecting the
next switch that will make further selections. Switches
accomplish communication control.
35 The correspondence between communication control and
a communications path is well known in the art. A common



by the switch. STPs route signaling information, but STPs 35 do.. not

nodi fy or otherw se process the signaling informa- tion. An exanple of the
above dYOHBHBA systemis Signal - -3- ing System #7 PCHYSISOSANOI ogy.
Thus, signaling devices only are used to support sw tches in conmunication
control. Broadband systens, such as Asynchronous Transfer Mde (ATM nmay
use extensions of existing SS7 signhaling to allow 5 ATM switches to

di rect conmuni cation control. However,_broadband systenms may al so utilize
di fferent communication control nethods. ATM switches may transfer ATM

cell's whi ch pethcl NusédN2hi RGmmandkbEeioAT Fontrbthas s°ﬁ7rmiih d hem&hger

switch types_h ver, M swi s,als rfor e d sk of
comuni cat | 68 oMl fgﬁﬁﬁﬂ‘g gyp ?‘r‘gg r#;rc? rbtat}f%%e h2 Sone
swi t ches us@qmuma(cmmﬁg pRtilc el §§G°nérrppontemsr &y rﬁmm anits
(CPUs).  ThastS WwitldsS wakhy ahCe£E VifoW éfdhalnffwlmanbyr 8GhiNeohgMot €

betveon & he TKELEFSgHEANo FRRL EBGPATE- pr ofPeet BE5S G ErndBt A1 and ar e
i nconpat i bl &ypdicaddly t brocess clthwsef signals and will select other
network elements such as a second switch. The first switch
signals the second switch and establishes a connection
between the switches. The second switch then selects the
10 next network element, signals that network element, and
establishés a connection to that network element. This ‘
process is well known in the art. The connections and
signaling thus proceed from switch to switch through the
network until a communications path is established between
15 the first and second 'points. '

st

Some networks transmit signaling information from the
switches to other signaling devices. 1In these cases, the
switches typically must be modified through the use of
Signaling Point (SP) hardware and software in order to

20 convert the language of the switch into the language used
by these other 51gna11ng devices. One 51gna11ng device is
a Serv1ce Control Point (SCP). An SCP processes signaling
queries from a switch. Aan SCP only answers a switch query
after the switch has become a part of the communications

25 path. SCPs support the communication control which is
directed by the switch.

Additionally, signaling may pass through other signal-
ing devices, such as Signal Transfer Points (STPs), which
route . the  signaling. An STP is typically a high-speed

30 packet data switch which reads portions of the signaling
information and either discards or routes the information
to a network element. The signal routing operation of the
STP is based on the signaling information that is specified
by the switch. STPs route signaling information, but STPs

'35 do not modify or otherwise process the signaling informa-
tion. An example of the above described system is Signal-



daifferent vendors. Sone digital cross-connect (DCS) equipnent enploy 20

central i zae ss@psr0l systens. These systems, however, onl poRiRyéi8s2
relatively static switching fabrics and do not respond to signaling.

| nst ead of establishing connections in response to signaling, DCS
cross-connections are estab- lished in response to network configuration .
needs. Network 25 el ements and connections are pre-progranmed into
the network and are not selected in respodSe to signaling froma point
out side of the network. A conmupj cation _contr and th
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control methods. ATM switches may transfer ATM cells which
contain signaling to other ATM switches. As with the other
switch types however, ATM switches also perform the dual

10 task of communication control and forming a part of the
communications path.

' Some switches use API switching which employs remote
central processing units (CPUs). These switches only
receive switch information from the remote CPUs and not

15 signaling. The protocols used for information transfer
between the switch and the remote CPU are proprietary among
vendors and are incompatible between the switches of
different vendors.

Some digital cross-connect (DCS) equipment employ

20 centralized control systems. These systems, however, only
provide relatively static switching fabrics and do not
respond to signaling. Instead of establishing connections
in response to signaling, DCS cross-connections are estab-
lished in response to network configuration needs. Network

25 elements and connections are pre-programmed into the
network and are not selected in response to signaling from
a point outside of the network.

At present, while communication control and the
communications path are distinct from one another, both are

30 dependent on the switch. The performance of both of these
tasks by switches piaces limitations on a telecommunica-~
tions network. One such limitation can be illustrated by
one difficulty encountered in combining narrowband networks
and broadband networks. Broadband networks are advanta-

35 geous for data transmission because virtual permanent
connections can be mapped through a network and bandwidth



been devel oped in conjunction with these switches. These features benefit
both the user and the network through 5 added efficiency .and quality.
Exanpl wo 9smies7 " 800" platforns, billing systens, and rBOTAURYS882t ens.
However for broad d networks, the devel opnent of these features is

ﬁ[%’é'eéu andgpRsiinot provide the functionality of current narrowband .
flie PLAlG Portunately, narr owband 10 swi tches do not have the '

d ' mul timedi a capabilities of broadband switches.
The resulting conbination is separate overlay networks. Typi cal |y,

nar r onband éiféééé‘e«if‘diﬁi lat. hi igaiPSwﬂé’ﬂ& cgyaaelag,e;etaw kavantaBegadband

traffic remains wthin, the broadband networKk. An%,ln el |1 gent
i nterface HEEe¥Piche iRoPAEtwodNe WSLIThe SRARY cfeLHTres gFBEIFghANLOr mati on
be transm thesth hbéwerspead i domjhmstiionh«dthndhessagvitchesi t clrhese At

present, th AR YA s i t.ghes si_gral._.,each [ It ed.
These switc eﬁﬂn"!\.%éat ngﬁg’ﬂg?eg’t"eiwa % otrlégf) hggbs }cllg_e%]s%]yltgﬁ’gﬁ}ﬂt_ to
i nterfate taldedwefifiqiency and gwaldtye adixamplesoare f"800YowBasd and

br Oagbﬁhdhrﬁiiﬁ& k%m'ﬂ:_d; ié}fﬁéﬂy,g anld Heuting 'spbelehbgenhobabeiﬁ-f goe tOf

bot ween nar ST e S ar i OO Py Kt o “Ladhe Ehppnpdd ag o 700
bet ween oveincegnpletenandrhdoes| inot e Providet cbee tfunehienaddftyr not |
comuni cat |@Qfyrent narrowband features. Unfortunately, narrowband

10 switches do not have the capacity, speed, and multimedia
capabilities of broadband switches. The resulting combina- ‘
tion is separate overlay networks. Typically, narrowband
traffic remains within the narrowband network, and broad-
band traffic remains within the broadband network.

15 Any intelligent interface between the two networks
would require that signaling ‘information be transmitted
between rarrowband switches and broadband switches. - At
present, the ability of these switches to signal each other
is 1limited. These switch limitations create a major

20 obstacle in any éttempt to interface the two networks. It
would be advantageous if narrowband and broadband tietw_orks
could interwork thrdugh an intelligent interface to estab-
1lish a communications path between points. At present, the
interface between narrowband and broadband networks remains

25 a rigia access pipe between overlay systems.

The reliance on switches to both perform communication
control and to form the a part of the communications path
results in impediments to developing improved networks.
Each time a new network element, such as a broadband

30 switch, is introduced, a telecommunications network may be
forced to deiay integrating _the' network element into its
network until standardization of signaling and interface
protocols are developed fo:_:' the switches. At present,
there is a need for a portion of the communication control

35 processing to be independent of the switches that form a

part of the communications path.
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control and to forma part of the communications path results in

I npedi ey ds@1g8evel opi ng i nproved networks. Each tinme a pewussjosss:zk

.el ement, such as a broadband 30 switch, is introduced, a _

t el econmuni cations network may be forced-to delay integrating the network
element into its network until standardi zation of signaling and interface

protocol s are devel oped for the sw tches. At present, there is a need for
a portion of the comunication control 353~ processing to be independent of
the switches part of the comunications path. AMENDED SHEET -5- SUMVARY

An enbodi nent SSMMARY present invention solves this need by providing a
met hod, system anmnnﬁnwauimeﬁtnoconhanmmaSamt<inuenﬁiqwcnn$m¢mgthhat S

| ocat ed ext er nally @ﬁé@ﬁéCQQQ aat ﬂheaﬁamyﬁééfﬁghs

met hod |ncludes rece vitn S|gna i nt r'ocessor Focated
external |y toqommqa@ﬁ@@ Pﬁnﬁr%twﬁm ¥ lesakea esterpatly
The processor teel €19d Sskitehesr khatarmdieer thé eonﬁecesaﬁsse tThé hmethodt

signal . Thelncludes receiving a first signal into a processor which is

located externally to the switches in a network comprised

of network elements. The processor selects a network

characteristic in response to the first signal. The

10 processor then generates a second signal reflecting the

network characteristic and transmits the second signal to

at least one network element. This transmission occurs

before that network element has applied the first signal.

Examples of network characteristics are network elements

15 and connections, but there are others. Examples of signal-

ing are Signaling System #7 or broadband signaling. The

processor may also employ information received from the

network elements or operational control when making selec-

tions. 1In one embodiment, the method includes receiving

20 the first signal into a network from a point and routing
the first signal to the processor.

The present invention also includes a telecommunica-
tions processing system which comprises an interface that
is external to the switches and is operational to receive

25 and transmit signaling. The processing system also in-
cludes a translator that is coupled to the interface and is
operational to identify particular information in the
received signaling and to generate new signaling based on
new information. The processor also includes a processor

30 that is coupled to the translator and is operational to
process the identified information from the translator in
order to select at least one network characteristic. The
processor provides new information to the translator
reflecting the selection. The identified information is

35 used in the processor before it is used in the particular
network elements that receive the new signaling.



10 processor then generates a second signal reflecting the network

characteristic and transmts the second signal to at | east one network
el ement . WO95B1057t r ansmi ssi on occurs before that network RdEUSMO38s2s applied |,
the first signal. Exanples of network .characteristics are network el enents
15 and connections, but there are others. Exanples of signal- ing are

Si gnal i ng system #7 or broadband signaling. The processor may al so enpl oy
information received fromthe network el gments or operational control when
maki ng sel ec- .tions. |In one enbodi nent, "t he rmethod includes receiving 20

the Tirst signal inhe0ped@ntOlihvEhedbA BREY! 1ABHLALL! A e ibEothbsicSl Onal

to the processor. The present ipvention a s a tel ecommuni ca-
tions proces 'W@sswypﬁi" FERPELRET i ek 2 ﬁqrﬂﬂ&tﬂaeg pREvOrk elements to
t he swi t ches whedeiin @icrbeasiabné onetwerk celémentanilst aarsviitichsi ?T?;img.
e
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recei ved 3si gM@tWegkapdseolnelndes & pracesgen| logatnd externadlyi hockhet i on.
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transl ator and,i s, op tional to proc; Sg{’lh "gentified,inforrration from
a

r e i
t he transl at &glleﬁtma%e eR5 s ong. nefpo apACtREIShiR LR FesRMFL ¥R, The
processor prthedéirstwsighal ppandnte gdrexrateanassatond signal reflect-

ing the selection. The network also includes a plurality
10 of links between the processor '-and' the network elements
which are operable to transmit the second signal to at ‘
least one network element before that network element has
applied the first signal. '
The present invention also :i.nc'ludes a telecommunica-
15 tions signaling system for use in' conjunction with a

plu:ality of telecommunication switches. This system
comprises a plurality of signaling points and a signaling
processor. The signaling proces";or is 1linked to the

signaling points and resides externally to the switches.

20 The signaling processor is operational to process signaling
and to generate new si_gn'aling information based on the
proc'essing.' The new signaling is transmitted over the
links to multiple signaling points. In one embodiment, the
new signaling information is comprised of different signal-

25 ing messages and the different signaling messages are
transmitted to different signaling points.

In another embodiment, a plurality of the signaling
points each reside in a different switch and are directly
coupled to a processor in the switch that directs a switch-~

30 ing matrix in the switch in response to signaling processed
by the signaling point. ‘];'he signaling processbr is opera-
tional to direct the switching ixatrixes of multiple switch-
‘es by signaling multiple signaling points. The signaling
processor is also operational to's'i'gnal'multiple points in

35 response to signaling from a single source, -and to signal
a point in response to signaling from multiple sources.



reflecting the selection. The identified information is 35 used in the
processokydsdfpe it is used in the particular network el giganises/é3sgd receive
.the new signaling. -6- The present invention also includes a

t el econmuni ca- tions network conprised of a plurality of network el enents
wherein at |east one network elenent is a switch, and a plurality of
connections between the network el enents. The 5 network al so includes a
processor | ocated externally to the switthes which is operable to receive a
first S|gnal K characteristic in response to
the first si gt ; §rgnal reflect- ing the

sel ection. The netmse aaxm) ¢ti‘cﬂmdmtalqﬂajr #spects) angf advandageswedn t he
processor an%ﬁéepps%m k3 RVEHETSS \ofgnhbaesmep%eleleﬁ Laderarepl! With

second signal to at |least one netmo enent bef ore .t hat network elenent
has applied tFRIFTS sko stHapafoligel righiahi SladPsy @ang qrew

t el econmpii caghele: tions S|gnaI|ng systen1for use in conjunction mnth a
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Figure 2 is a block diagram of a verszon of the invention.
Figure 3 is a block diagram of a version of the invention.-
Figure 4 is a logic diagram of a version of the invention.
10 Figure 5 is a flow diagram of a version of the invention.
Figure 6 is a flow diagram of a version of the invention.
Figure 7 is a flow diagram of a version of the invention.
Figure 8 is a flow diagram of a version of the invention.

15 DESCRIPT

Telecommunications systems establish communications
paths between points which allow the points to transfer
information, such as voice and data, over the communication
paths. Typically, telecommunications systems are comprised

20 of network elements and connections. A network element is
a telecommunications device such as a switch, server,
service control point, service data point, enhanced plat-
form, intelligent peripheral, service node, adjunct proces-
sor, network element of a different network, enhanced

25 system or other network related device, server, center or
system.

A connection is the media between two network elements
that allows the transfer of information. A few examples of
connections are: digital T1 lines, 0C-3 optical fibers,

30 packet connections, dedicated access 1lines, microwave
transmission, and cellular radio. As those skilled in the
art are aware, connéctions can be described in a range from
general to specific. All of the media between two switches
is a general description and might correspond to a virtual

35 path in an ATM system or a trunk groups in a Tl system. An
individual circuit between two elements is more specific



processor. The si gnal i ng* processor is linked to the signaling points and
resides externally to the switches. 20 The signaling processor is
oper at i omelossmspr ocess signaling and to generate new si CHAig9g03sks Or mat i on

‘based on the processing. The new signaling is transmtted over the |inks
to multiple signaling points. In one enbodinent, the new signaling
i nformation is conprised of different signal- 25 I ng messages and the

different signaling messages are transmitted to different signaling points.
I n anot her enmbodi nent, a plurality of t T si gnal i ng p0|nts each reside in a

different svibahaagde G ALLSGI Yed WRITYR? BNBRRETS Sgageh that
§ nﬁ CH Inre ?1%

directs a sw thé swt I ng
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-7- BRIEF DE&EE%E@LSE&éfgé*ﬁiéﬁuﬂﬂé“ﬁiotner based on format and proto-

col. The term “connection“ 1nc1udes this entire range and

the meaning varies according to the context in which the

term is used. The present invention could make selections
10 encompassing the entire range of connections.

A communications path is the combination of connec- '
tions and network'elements that physically transfers the
information between points. A communication path may be
point to point, point to multi-point, or multi-point to

15 multi-point. These points, in turn, define the ends of the
communications path. Thus, a connection may also be made
between a network element and a point outside the network.

Signaling is the transfer of information among p01nts
and network elements and is used to establish communica-

20 tions paths. An example is Signaling System # 7 (S57).
Signaling is typically transmitted'over links, such as 56
kilobit lines. On the block diagrams, signaling is repre-
sented by dashed lines and connections are represented by

~ solid lines. _ _

25 In Figure 1, Telecommunications System 110 comprises
‘a communication control processor (CCP) 120 and first,

- second, third, fourth, fifth and sixth network elements,
131, 132, 133, 134, 135 and 136 respectively. First and
second network elements, 131 and 132 respectively, are

30 connected by first connection 141. First and third network
elements, 131 and 133 are connectad by both aecond'and
third connections, 142 and 143 respectively. First and
fifth network eiements, 131 and 135 respectively, are
connecteo'by fourth connection 144. Second and fourth

35 network elements, 132 and 134 are connected by fifth
connection 145. The third network element 133 is connected



These and ot her features, aspects, and advantages of the present invention
wi || becqgnspgésser understood with regard to the foll owi pgTasssessti on,
clainms, and drawings 5 where: Figure 1 is a block diagram of a version of
the invention. Figure 2 is a block diagramof a version of the invention.
Figure 3 is a block diagramof a version of the invention. Figure 4 is a

| ogi ¢ diagram of a version of the invention. 10 Figure 5 is a flow

di agram of a version of t he invention FPﬁure 6 is a flom/diagran1of a
version of the.inven a a,%er gi.o t he
vent | on. FEgur gt S EiREh adruirB LRI 1F Sl 1SR B Bafen o
DESCRI PTI ON ‘Eeide@@rmrthcapnonstsyssentmarablm@] nmnw&ﬂwenstum
between poi NiggdM¥ 1l AQNdAe Pldrliried 0 fi@rﬂ@rléﬁ‘fﬁgaébﬁﬂecéééhbw}s

voi ce and dat a, over t he connunlcatlon ‘vaths.. Typical |y, te]ecomu ations
systems are COMEFIIL48 0 nebudiFsy RS iﬁ?ﬂ C&H&g&l’(ﬁlsg ﬁgﬁétv\ork

el enent 5 a dutisddemufitisd | systeeviie, sishcesnected t th, firsteplementi ce
control poi Nty S§Vige tp%d.l?ﬁ.‘ Uonn@RRaBaed k! asnafergbcbaaebbmenm

peripheral, seryvicCe no unct_ proces- sor, network
di fferent nethdoh lénl?a}ﬁ&e °P$ eds putsig, tBFhﬁYSFEPWBF-R Fél %B&eﬂﬁﬁﬁce

server, cente@jp Ofoti¥theBlement 134 by second point connection 173.
First and second points, 170 and 172 respectively and
10 first, second, third, fourth, fifth and sixth elements 131,
132, 133, 134, 135, and 136 respectively each are linked to
CCP 120 by first, second, third, fourth, fifth, sixth,
seventh, and eighth 1links, 191, 192, 193, 194, 195, 196,
197 and 198 respectively. As those skilled in the art
15 are aware, a system is typically comprised of many more
network elements, links, ‘connections and points, but the
number is restricted for clarity. Points outside of the
network can take many forms, such as customer premises
equipment (CPE), telephones, computers, or switches of a
20 separate network system. In addition the system 110, may
take many forms such as international gateways, satellite
networks, wireless networks, local exchange carriers
(LECs), inter-exchange carriers (IXCs), transit networks,
national networks, personal communicator systems (PCS),
25 virtual private networks, or connection oriented networks
such as local area networks (LANs), metropolitan area
networks (MANs), wide area networks (WANs) to name some
examples. In operation Telecommunications System 110
is able to accept information from first point 170 and
30 second point 172 and transmit the information over the
various network elements and connections which form the
communications path. System 110 is also capable of ex-
changing signaling with first point 170 and second point

172 over the first link 191 and second link 192.
35 Oon a standard call that establishes a communications
path from first point 170 to second point 172, first point



A connection is the nedia between two network el ements that allows the

transfer

of

I'nformation. A few exanples of connections are: digital T1
| i nes, OCBOIs@BWsYcal fibers, 30 packet connections, dJRCR/USISEIBS2 access
| ines, mcrowave transm ssion, and cellular radio. As those skilled in the

art are aware, connections can be described in a range fromgeneral to

speci fi c.

Al of the nedia between two switches is a general description
and m ght correspond to a virtual 35 .h in an ATM system or a trunk

groups in a Tl system An individual cifcuit between two elenents is nore

specific

or a DSO circuit
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IS entire range € neani ng vall es

applications, or control instructions to name a few exam-
ples. The selected network characteristic typically
comprises one of a plurality of network elements and/or
connections. The CCP 120 generates 'eignalihg which is
preferably new 31gna11ng reflecting the selectlon. CCP 120
then transmits the signal to at least one of a plurality of
network elements before that network element has applied
the signal. |

In oﬁe embodiment, CCP 120 Selects the network ele-
ments and the connections that comprise the communications
path. However, first point 170 will typically seize first
point connection 171 contemporaneocusly with signaling.
This initial connection could also be selected by CCP 120
from the available possibilities after the signaling by
first point 170. Assuming first point 170 has seized first

~ point connection 171 to first element 131, CCP 120 selects

one, a plurality, or all of the remaiﬁing'network elements
and connections to further establish a communications path
to second'point 172. ' ' |

CCP 120 determines which element should be connected
to first element 131. CCP 120 could select either second
element 132 or third element 133.. If third element 133 is
selected, CCP 120 may also select the connection to thirad
element 133 from among second and third connections, 142
and 143 respectively. If third connection 143 is selected,
CCP 120 will signal first element 131 over third link 19:
to further the communications path to third element 133
over third connection 143. .

CCP 120 may then make further selections to complete
the communications path. As the possibilities have been

The

Honaddng.s Networkeharackexisticsti on
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A communi cations path is the conbination of connec- tions and network

el ement s wbaksgysically transfers the informati on bet weepcposssiossszA
comuni cation path may be point to point, point to multi-point, or
multi-point to 15 multi-point. These points, in turn, define the ends of
t he conmmuni cations path. Thus, a connection may al so be nade between a
network el ement and a point outside the network. Signaling is the transfer
of information anong points and net wor k @¥nents and is used to establish

comuni ca- 20,..tions_paths. _.An e l.e i.s. Signaling, Sy m#. 7. (SS7) .
Signaling is E‘;IIB%%%?I §8Fr3§§ﬂ€¥éa&%€§r§9 i j'd ?ﬁkc(ﬁ ggeS%EEf?gb??él?rﬁ%s. on
the bl ock di agransl thegrelengptis asefrdlowent M1 2Payoudd shgnalnehird
connections aggenmeRt€38Ht 8¢eBy r38thd1khRe$95 280 further Ntié Jo6Eminica-

Tel ecomruni cag i, ons tem 110 i ses, a nmruni cati.on _control pr ssor
(CoP) 120" andt1PRe; DAEh R FOUrE RLRBTF, h4 Vet S ho FRRReRELaB, LE6-

el enent s, 5131CCR3220 d31d Fhignkds fantth3élemeneciid @vier skixtht 1ankl £26€ond
net work el ene S‘E.ﬂ.{:ﬁl Is y. ?%@ it ed | LSt
connection 14{11.5 f Hs?ffg%d& t |W%§%\%6&E’ge? %?rﬁeﬁ%és;%ef aﬁgg%&lzg,e&'éf
connect ed by BBEANdePOARtaRPANAGd BTt | 0RSP 1294¥0add PRSq es3FRRvel y.
First and fifgécoadvsine! ernethver séddnantididagroFceheVedbsmundc£tongect ed

by fourth conpeeli Qlatddpie BEWGH Kbl Point connection 173. 1In
10 this way, the communications path requested by first point
170 is selected by CCP 120 and signaled to the elements.
Throughout this process, CCP 120 may receive status mes-
sages and signaling from the elements to support its
processing. This status messaging may be transmitted and
15 received over 1links, connections, or other communication
means.

In another embodiment, CCP 120 may select only the
network elements and not the connections. The elements
would select the connections to use based on the network

20 element selected by CCP 120. For this embodiment, -the main
difference from the above example is that CCP 120 would
instruct first element 131 to further the communications
path to third element 133, but first element 131 would
select the actual connection used from among second and

25 third connections, 142 and 143, respectively. First
element 131 may signal CCP 120 over third 1link 193 of its
selection so that CCP 120 may signal third element 133 of
the connection over fifth link 195. In this embodiment,
CCP 120 would specify the network elements to the elements,

30 which in turn, would select the connections between those
network elements.

There are situations in which the selection of a
network element and the selection of a connection signify
the same thing. On Figure 1 for example, instructing first

35 element 131 to use first connection 141 is synonymous with
an instruction to connect to second element 132. This is



35 network el ements, 132 and 134 are connected by fifth connect.i on 145.
The third network el enent 133 is connected -9- to fourth and sixth
netvvork‘@%ﬂﬂs 134 and 136 by sixth and seventh conn®CEIUSAN)38R46 and 147

Jegaen fland fifth network el enents, 134 and 135 are connected
by C%H%%éﬁéfg . A first point 170, which is located 5 outside of the
syitem 1 ok ed to first elenent 131 by first point connection

17I, and a second point 172 which is alg 3 | ocated outside the system 110 is
connected to fourth el enent 134 by second point connection 173. Fi rst and

second poi nt Becdude atifle Idohnesiasii I:.\l‘ﬁlv)itaBQX 1l8@onnédts tl%% S (rjéiaeﬂé?i
an

f h, fift | ts 131

rgg[atect i vIeI ygré%g%eé'lr ?tlmﬁ‘kg ?85669 189 arystegé%@bh?lx hPPdeFod t h,
fifth, sixthneteorhtelenent ciagidt khei sébectiin of9a, nétGork Selleddiit nbys, 197
and 198 respsfféaeively seldet! ?0%%&48&'1%% (o Pf g{—aﬁé%f a2

systemis typical ri sed nmany nore ne nts
h‘? n}:)

connect i ®ns %nﬁ‘é kR ’i’??et Mgork elementicted for clari ty Poi nt s
out si de of the ned)mr_#ki:mdeﬂfewhrftownl ﬁéé@gﬂﬁzétﬁi%&rﬂei&s

tion process can be distributed ‘among the CCP and the
elements. The CCP might select all the network elements,
a portion of the netwd_l:'k elements, br none of the network

10 elements leaving the switches to select the remainder. The
CCP might select all of the connectibns, a portion of the ‘
connections, or none of the connections, again leaving the
elements to sel_ect the remainder. The CCP may select
combinations of the above options, but the CCP will always

15 select at least one network characteristic.

In another embodiment, first point 170 may want to
access a other network _elem_ents such as sérvers, platforms
or operator centers. For example, such elements could be
located at either fifth or sixth network elements 135, and

20 136 respectively. CCP 120 will receive signaling from
first point 170 over first link 191 indicating this re-
quest, and first point 170 will typicaily seize first point
_connection 171 to flrst element 131. Again CCP 120 will
select network elements. If sixth element 136 is'sele'cted',

25 CCP 120 could select a communications path from first
element 131 through either second element 132 to fourth
element 134 and then to third element 133, or through a
direct connection from first element 131 to third element
133. If CCP 120 selects the latter, it would signal first

30 element 131 to further the communications path to third
element 133, and it would signal third element 133 to
further the communications path to sixth element 136. As
discussed in the above embodiments, CCP 120 may also select
the connections, or the elements may be left with that

35  task. | '
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equi pment (CPE), tel ephones, conputers, or switches of a 20 separate

net wor k sy&j ffosy! N addition the system 110, may take manychwssswsssich as
international gateways, satéllite networks, wire[&E8 tks. |ocal

exchange carriers (LECs), mter-exchange carrierfs (’|~XCS) tra E&‘networks
nati onal networks, personal conmmunicator systemiL(\PCSj,.l» 2,5\,;0\?%

private networks, or connection oriented networks su

net wor ks ( LANs), metropol | tan area netvvork% (MANs), wide area netvvorks

(WANs) to nane so ex er.at I:GAatd tem
110 is able to acg‘é}ﬁ BPﬁ'ﬁt f‘?)nt}fercﬁﬁ { rlgt i;QHd %"{W ]%tt%sqggﬁg
poi nt 172 and useghdmi mamreusarotmemm/mnmetmnso@umt%rﬂbee|1@ﬁéﬁt s

and connect i or}% ' Ch'Ifl'H.@n ierEQ%HE' Qﬁ{lyor@né’abhnnec§ﬂéﬁemrllﬂlhﬁ aJsSO
capabl e of ex- % ng signalling wth first point 170 and .seco nt 172
over the firstt m’-ﬁﬂ@ kgl Hﬁﬂvééﬁend'-q i ke 1 yse 5prenuses ofind st Q'é‘?'ﬁiar%’ &al |

t1 ggt ]gest alg i siﬁ%ﬁmgm&seabemqw bnf thenactuall pommtinidations qeadiid poi nt

it ’req:Jregz sp0| e corﬁénl c%’t 1 ons a?’%qgﬁl ?ﬁiggﬂ%‘i[%@éé)rﬁesﬁtg%@ﬁ}@ that
from the communlcatlons path and transfers 1t to an out-of-
band signaling system. The current invention is fully
operational in this context. Although the switch may

10 receive the signaling initially, it will only route the
signaling to the CCP for processing. Even if in-band
Signaling is used within the network, the switches could
remove signaling from the communications path and route it
to the CCP for processing in accord with the present

15 invention.

Thus, preferably the CCP processes signaling before it
is applied or processed by the switch such as to select
connections or generate queries. Preferably, no or minimal
changes are made to the signaling prior to the signaling

20 being received by the CCP so that the CCP receives the
signaling in the same format as a switch would receive the
signaling. The CCP may also process the signaling in that
format. The switches make their selections based on the
CCP selections, thus the switch selections clearly occur

25 after the CCP has processed the signaling. As such, the
switch may route signaling to the CCP, but the switch does
not apply the signaling. Some examples of a switch apply-
ing the signaling would be selecting network elements or
generating queries for remote devices.

30 In one of the above embodiments, the switches did not
select the network elements and connections, initiate the
signaling, or otherwise control the communication. The
switches only followed the instructions of the CCP and
actually made the connections that furthered the communica-

35 tions path. In one embodiment, the switches were allowed
to select the actual connections used, but even these
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directed to CCP 120 over first link 191. CCP 120 processes the signaling
and selects at |east one network characteris- 5 tic in response to the
si gnal i WP 953@¥wor k characteristics nmight be network el BEBES%5/03852
connections, network codes, applications, or control instructions to nane
a few exam ples. The selected network characteristic typically
conprises one of a plurality of network el enents and/or 10 connecti ons.
The CCP 120 generates signaling which [g,preferably new signaling
reflecting the selection. CCP 120 then transmts the signal to at |east

one of a pl lHeaJddt)id?fs WRireoblaseleBRNEEP bed nedk £diad, network el ement has .
applied the sign

ne e CCP 120_sel ects,the
network el e- %5 &#g“FﬁEaESHnEB?Y%nst ?ﬁJCrEE@hﬂ'PI"?eat ﬁ@ 1eGAMRRRESRT ons
pat h. Homevénon‘s meEtyaxinitd 7Separdte ypomminicatriore dontatolpofrdm ceme@ect i on

171 cont e Qiciiphtlat 1Wns1pALANA! 1A %Pr {4l Sydtidhlel! £hBNBETEEADS COGfl 3! SO De
a |jf g bltﬁg ?? :

i gnal |y bPaec s et T (e SRS S0 o A WO TH 51
poi nt _connecls,oaci:i’x&lﬂ.y providiahg:raalp‘art%f 1.7 aJélﬁ:aEEbg@ah&rc%ﬂ?ﬁ.a gst . '
L e Loy PRk L) BEoE B0 o35 YObkeSLEAF U N SORRIREEARIGRL
det er i nes \ﬁ‘i’i“@ﬁ'°é~l efepabihbties b@r@@nﬂedt the switches.  Prior .
systems have used remote devices, such as an SCp, to
10 support switch control 'but the remot'e' device on'ly ansvered
gueries in response to the switches processing’ of the ‘
signal. These remote dev:.ces do not process the signaling
before the switch had already applisd the signaling. By
using the CCP, telecommunications systems can control
15 communications independently of the capability of the
switches to accomplish both tasks.
Figure 2 shows a block diagram of another embodiment
of the present invention. CCP 250 and network 210 are
shown. CCP 250 is a communications control processor. CCP
20 250 could be integrated into network 210, but need not be
-and is shown separately for clarity. Network 210 could be
any type of telecommunications net_work that operates using
network elements, signaling, and connections. Examples
would be LEcs, IXCs, LANs, MANs, WANS, and Cellular Net-
25 works, but there are others. Additionally, network 210
could be narrowband, broadband, packet-based, or a hybrid.
Network 210 is capable of providing communications paths
between points both inside and outside of network 210. CCP
_ 250 and network 210 are linked by link 214 and are able to
30 signal each other in order to establish these paths.
Additionally, user 220 and user 230 are shown and are
also capable of signaling. Examples of users 220 and 230
might be telephones, computers, or even switches in another
telecommunications network. Users 220 and 230 are con-

35 nected to network 210 by connections 222 and 232 respec-
tively. Users 220 and 230 are linked to CCP 250 by links



fo first element 131. CCP 120 could sel ect either second el ement 132 or

third el eq@yyszigz3- |f third element 133 is selected, CCP p&PuidsyosadsSO
sel ect the connection to third 30 el enent 133 from anong second and third

connections, 142 and 143 respectively. If third connection 143 is sel ected
CCP 120 w Il signal first elenment 131 over third link 19 to further the
comuni cations path to third el enent 133 over third connection 143. 35
CCP 120 may then make further seIectionS‘%ﬁT‘conplete t he communi cati ons

th. As th i bili h -11 ted for, clarit CCP_120
\Rgul d make teh«%Q?IQé'lt‘*!%il’m‘gsaﬁ%ggF h&?li’he éléﬁ’é:lrglg a?afYoﬁP%mgrla i%%ed \woul d

si gnal third everedtinks32avcanli 28K.| | Ak 195bandfsighalln@elsoenphoged
tions path toghokghhe@tganat z&§4aa&%3§' XBQtGBPﬁ'e? odf@ s égé‘g’t&Zthul d

signal fourth elenent 134 over _sixth [ hk onmuni cati ons
path to second®f§tne f??t&PQr°§e@8ﬁdsﬁSPﬁﬁlegnﬁBEfPSﬁbéﬂé an@x?*iﬁﬁm%buld
al so signal sdtomd pepnesbd7averelinkcpidl, | ink 192 of the communi cations

path availabl e thr%&gg §ﬁ8§ﬂda glrgr%éﬁgmﬁn Wil tlementd. 10s &R S8

communi cati ons path reques oln
250, these elements could also be integrated into network

210, but are shown separately for clarity. These network

elements are: networks 260, operator centers 262, enhanced
10 platforms 264, video servers 266, voice servers 268, and

adjunct processors 270. This is not an exclusive 1list.

Those skilled in the art will recognize these network

elements and their functions, as well as the many other

types of telecommunications devices, such as billing
15 servers, that are applicable in this situation.

Each network element is connected to network 210 by
connection 212. Connection 212 represents several actual
connections between the network elements (260-270) and
different elements in network 210. One bus-type connection

20 is shown for purposes of clarity, but those skilled in the
art are familiar with many actual types of connections to
use. Additionally link 256 is shown from CCP 250 to the
network elements (260-270). Link 256 is similarly repre-
sented as a bus-type link for clarity, and multiple links

25 are actually used, although some network elements may not
even require 1links. Link 214 has been simplified for
clarity in the same fashion.

In one embodiment, user 220 may desire to establish a
‘communications path to user 230. CCP 250 would make the

30 appropriate selections and signal the network elements in
network 210 as discussed with regard to the embodiments of
Figure 1. As a result, a communications path would be
established from user 220 to user 230 through network 210
and connections 222 and 232.

35 In another embodiment, user 220 may desire to access
one of the various network elements (260-270). User 220



170 is selected by CCP. 120 and signaled to the el ements. Throughout this
process, CCP 120 may receive status nes- sages and signaling fromthe

el ement sva gs/m0§7port its processing. This status nessagi RGTNEISHI8S2
transmtted and 15 recei ved over |inks, connections, or other

conmuni cation nmeans. | n another enbodirent, CCP 120 may sel ect only the

network el enents and not the connecti ons. The el enments woul d sel ect the
connections to use based on the network Z el enent sel ected by CCP 120.
For this enbodiment, the main dlfferencé fromthe above exanple is that CCP .

120 would i W?HPCE %h.&ﬁh?' Y&Ye Icnddtion N8 { B8 GRITHOICBiPNanRRL N tO

third el enent 133 first elenent 131 woul d seleqt t he actual ¢onnection
used from arfffRPRRDRAGALLNG . (BRYRY inchand. §ighaling,on gopneggion
respectivel y222 aria caft-eifeant 33dnaking icynaink(CP24 Aould be Idjilréclteuk 193

ggnhgit?glneg%/e? t%glfll nk Qégp?é@%/%ﬂsggn%odl %éﬂPiLEgEn% éd specify -

t he net wor k %¢bﬂ%ﬁt%nYo°fh§hel@#ﬁﬁp§k s@emeumsszﬁﬁ 2¥0h, andulcongriodct t he

tCﬁrmeclt I otns e Wﬁ%ﬁm&&%ﬁoﬁrﬁ? ana f%bhﬁ%ﬁggg bgrzlwhl ch
e selection of a networ ene n el ection of a co i
signify the Sand¢ Meiyo qﬁ1é§iﬂﬁﬁ% ?FSP 323 instructing first

For example, should user 220 desire to connect to a

video server and another netwerk, user 220 would Signal_the.

10 request. The signaling would be directed to CCP 250 over
link 224, or over connectlon 222 and link 214 as dlscussed ‘

above. CCP 250 would process the slgnallng and make the

. appropriate selections. CCP 250 would s1gna1_network 210

and video servers 266 of its selections. As a result, a

15 communications path would be set-up from user 220 to video

servers 266. :

Additionally, CCP 250 would control communications to

the other network which is represented by networks 260.

Networks 260 could be any other form of telecommunications

20 network -- either public or private. CCP 250 would make

the appropriate selections to further the communications

path over connection 212 and netwerk 210 to networks 260.

Upon signaling from CCP 250, the connections comprising the

communications path.would be made. Networks 260 would also

25 be signalled by CCP 250 over link 256. As such a communi-

cation path is set up from user 230 to video servers 266

-and on to networks 260. :

There may also be several devices represented by

particular network element shown on Figure 2. CCP 250

30 could also select the particular device to access. For

example, take the situation in which voice servers 268

represents 20 individual voice server devices split among

three different locations. On each call, CCP 250 could

select the actual voice server device which should be used

35 on that call and control the communications throﬁgh network

210 and connection 212 to the selected device. Alterna-



35 elenent 131 to use first connection 141 is synonynous with an

i nstruct i @iy dsBiggpnnect to second el enment 132. This is ptPAUstsHOss2Se t he
connection inevitably connects to the elenent. The selection of a
connection may effectively select a network elenent, and the selection of a
network el enent may effectively select a connection (or a group of specific
5 connections) to that network el enent. skilled in the art wll
recogni ze that the selec- tion process can be distributed anong the CCP and

t he el ements. _The . CCP m e t e . e [ of
the network elté‘rlr’fﬂ*yg, écgjg%?g %%?t ﬁghke%\%oﬁ%weheﬁégm%%éﬁ%g%#)ﬁﬁqﬁ tﬁg
switches to sdeydiceshe forminstiance Tat Taarkimilaze|location, oingkead of

connections, &hROLlKtARA10HeRReCONNECt i ONS, or none of the connections,

again leaving the elengnts to select the remainder. ..The sel ect
conbi nati ons  of thésabbﬁeiﬁﬁ%nsfaﬁﬁ? t e&epmbWFasmﬁyg‘ﬁ@" bl BEF at
| east one snet womprdisadacife rnsterous nekwoticr ebemenitsienconfiiections; nand70

my want {0 aqqeRs .ot ile NRlaMnk ShSeRRiSnSYShsattasiycCEsr Akat hAr eRisr
operator Cent%Z%fextfongégggl§%sﬁ%#g1aebg¥gggg gé“%ﬁL ﬁ%esent invention
in the context of a large network. Typically, this network
would be comprised of several broadband switches, narrow-
10 band switches, muxes, signal transfer points (STPs),
Service Control Points (SCPs), operator centers, video
servers, voice servers, adjunct processors, enhanced
services platforms, connections, and links. For purposes
of clarity, only a few of these possibilities are shown on
15 Figure 3. For the same reason, connections and links are
not numbered.

Figure 3 shows Telecommunications Network 310 which is
comprised of STP 340, STP 345, CCP 350, SCP 355, broadband
switches 360, 362, 364, and 366, interworking units 361 and

20 365, narrowband switches 370 and 375, and muxes 380, 382,
384, and 386. Aside from CCP 350, these elements of a
large network are familiar to one skilled in the art and
examples of the of these network elements are as follows:
STP -- DSC cCommunications Megahub; SCP =-- Tandem CLX;

25 broadband switch -- Fore Systems ASX-100; narrowband switch
-- Northern Telecom DMS-250; and mux =-- Digital Link
PremisWay with CBR module.

In at least one embodiment, the broadband switches are

. equipped with signaling interworking units. These units

30 translate SS7 messages into B-ISDN messages. In that
event, the CCP could transmit SS7 to the broadband switches
which could convert the signals properly. Interworking is
discussed in ITU-TS Recommendation Q.2660, "B-ISDN, B-ISUP
to N-ISUP Interworking™. .

35 When user information passes from a broadband network
to a narrowband network, it typically must pass through a



| ocated at either fifth or' sixth network el enents 135, and 20 136
respecti vel CCP 120 will receive signaling fromfirst point 170 over
first |WA®S4YS7 i ndicating this re- quest, and first poiRET/USPYOIS? |
typically seize first point connection 171 to first elenment 131. Again CCP.
120 will select network elenments. If sixth element 136 is selected, 25

CCP 120 coul d sel ect a conmunications path fromfirst el enent 131_through
ei ther second element 132 to fourth elggent 134 and then to third el ement
133, or through a direct connection fromfirst element 131 to third el enent

133. |f CCPmfi20 seatwomiss d&re ¢mvaft'ﬁﬁamﬂuteai dinformation3backe!ffent 131

to further OB | t 3 and | 1 d
s?gnal thlrgggrgnent ﬁgfiéﬁgmﬂ th %&c%g ﬁ?éﬁ? 5# & |f¥h

el enment 136: eﬁtd%eMimnmeeasbvbrmmec@@pmen tmg sid®m sel ect
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connecti on gpnneqklpgs throuqh the mux. If the communlcatlon path is
on a given narrowband connection enterinq the mux, it will
exit the mux on its corresponding broadband connection.
This correspondence allows the CCP to identify connections
10 on each side of the mux based on the entry connection.
Muxes are typically placed at any interface between narrow ‘
band and broadband connections.
As long as the connections correspond through the mux,
the CCP can track the communication path properly. Alter-
15 natively, the connections may not correspond. In that
case, signaling links between the muxes and the CCP would
be required for the devices to communicate and allow the
CCP to track the communication path. |
Addltionally, ‘Telecommunications Network 310 includes
20 the connections and links which are not numbered. These
connections and links are familiar to those skilled in the
art. Some examples of possible connections are switched
digital lines, satellite links, microwave links, cellular
links, and dedicated digital lines, but there are others.
25 The signaling links are typically data links, such as 56
kilobit lines. The signaling may employ ss7, Broadband,
c6, C7, CCIS, Q.933, Q.931, T1.607, Q.2931, B-ISUP or other
forms of signaling technology. The present invention is
fully operational with the many variations which are well
.30 known in the art. Additionally, it is also known that a
direct link between two devices can be used instead of an
STP for signal routing.
Outside of Telecommunications Network 310 are first
peint 320, second point 330, LEC switch 325, LEC switch
35 335, LEC'STP 328, and LEC STP 338. These devices are shown
aleong with their links and connections. First point 320 is



typically provided to the user prem ses and thus, the 5 si gnal i ng nust be
pl aced onwdies/magrual communi cations path. The initial net\ROTRISFWIASSH
t.ypically renoves the signaling fromthe conmuni cati ons path and transfers
it to an out-of- band signaling system The current invention is fully

operational in this context. Al t hough the switch may 10 receive the
signaling initially, it will only route tgg signaling to the CCP for
processing. Even if in-band signaling s used within the network, the

o LS pOf o SIS GO G LI L5 OB GACHN S8 qt%aeau 't
to the CCP for_processing in accord w resent Inventron
preferably t hel'é)%PS”p’?oé@gsé@lﬁhgﬁéW?ﬁf peignaling |%r%p¥'¥3‘§d58#tﬁho@@§sed by

the switch sluahecasmstcielaest 1eoanestémdﬁecg¢aemake3weﬁ Q%lel?fdifnﬁﬁﬁl ol y,
no or mnima gggﬂgﬁ I i4QE in

bei ng receive %so t (f @wg‘:ﬂgv%s g'h 5| gr?al ﬁg R e
sanme fornet adl Qﬂﬁmnmﬁ@nsemt&l@rkhélgkgnal ing. The CCP may aI SO
process the si gnal ip i34y ¢ had ﬂﬁﬁ&ﬁt to £8P S¥5{ Chfife f%fef Fﬁx{ké@&cfdsons

based on the CCP sel ections, thus the swtch_selections clearly occur
after the COP HRASIMSceTHF Pﬁé’ §P&nél‘?n§re hinked to (P AqG-ch GREy 3rs(9ut e
signaling to time IIikedutot haterwbrbkingecanits appl gndheesi gffalbreadbamde

exanpl es of a GWLHLLPPEY and 364 respectively. CCP 350 is linked to
10 broadband switches 362 and 366, and narrowband switch 375.
STP 345 is linked to narrowband switch 370 and SCP 355.
STP 345 is also linked to LEC STP 338 which is linked to
LEC switch 335.
Mux 380 is connected to broadband switch 360. Broad-
15 Dband switch 360 is connected to broadband switches 362 and
364. Broadband switch 362 is connected to mux 384 which is
connected to narrowband switch 375. Broadband switch 364
is connected to mux 382 which is connected to narrowband
switch 370. Broadband switches 362 and 364 are both
20 connected to broadband switch 366. Broadband switch 366 is
connected to mux 386 which is connected to LEC switch 335.
LEC switch 335 is connected to second point 330.
When a call is placed from first point 320 that
requires the use of Telecommunications Network 310, LEC
25 switch 325 will typically seize a connection to Telecommu-
nications Network 310 and generate a signal containing call
information. At present, this signal is in §S7 format and
the seized connection is a DSO port. The signal is trans-
mitted to LEC STP 328 which transfers it on to STP 340.
30 LEC switch 325 also extends the communication path over the
seized connection. These LEC components and the process of
establiéhing communication paths between a point, a LEC,
and an IXC are familiar to those skilled in the art.
Telecommunications Network 310 accepts the communica-
35 tion path on the narrowband side of mux 380. The present
invention can also accept broadband calls that do not



ing the signaling would be sel ecting network el ements or triggeri.ng and
generating queries for renote devices. 30 In one of the above
enbodi nMA%B1eF e switches did not select the network el BEFHS03$
connections, initiate the signaling, or otherw se control the
_connunication The switches only followed the instructions of the CCP and
actually nmde the connections that furthered the 35 conmuni cati ons
path. I n one enbodi nent, the sw tches e allowed to select the actua
connections used, but even these - - sel ecti ons were based on CCP

sel ect Ik o?s r%uiiirlel!sd ragey &bevazyptxmt1@§r Had199s ﬁé:@'&cg.lﬁgﬁlgﬁis 1&%?25 o
nicagjpon contro
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control capabilities pr0VI y the swtc € used
remote Qevi E&92dbIRA FWisghsee0 thraugh mupHRG. switch control but the
renot e deV| ce onlsypanaoerednsfers the signal from LEC STP 328 to STP

345 which, in turn, routes the signal to CCP 350. Also,
CCP 350 accepts status me ;ages from the broadband and
narrowband switches over standard communications lines, and
10 may query- scp 355 for information. Any suitable database
or processor could be used to support CCP 350 queries.: CCP
350 uses this information and its own programmed instruc-
tions to make communication control selections. ‘For calls
that require narrowband switch treatment, cCP 350 will

15 select the narrowband switch. |
Preferably, CCP 350 can select any narrowband sw1tch
in Telecommunications Network 310. For example, it may
extend the conmunicationlpath through the broadband network
to a narrowband switch across the network for proce551ng,
20 or it may extend the communication path to a narrowband
switch connected to the broadband switch that originally
accepts the communication path. Additionally, no narrow
band switch may be required at all. For clarity, all of
the switches representing these possibilities are not shown

25 on Figure 3.

'CCP 350 will select at least one network characteris-
tic in response to the signaling. Typically, this will be
' the network elements or connections that will make the
communication path. As discussed with regard to the above
30 embodiments, CCP 350 may select only'the network elements
and allow the switches to select the connections, or the
selections can be distributed among the two. For example,
CCP 350 may only select some of the network elements and
connections and allow the switches to select some of the
35 network elements and connections. CCP 350 night only
select the narrowband switches and allow the broadband



ciueri es in response to the switches processing of the signal. These renote

devi ces dgo¥aiigdy ocess the signaling before the switch hagpakésaaghs applied
t.he signaling. By using the CCP, tel ecomunications systens can control 15

comuni cations independently of the capability of the switches to
acconplish both tasks. Figure 2 shows a bl ock diagram of anot her enbodi nent
of the present invention. CCP 250 and network 210 are shown. CCP 250 is a
conmmuni cati ons control processor. CCP 2021-250 could be integrated into
network 210, but, need not be and .is shown separately for clarity. Network

210 coul d be SKYEEPRE &P S&@lecthhe ErRaghande SHdtehesathalfe i Fs Takeg
net wor k el enethe, caimyrualiicagioancgamnectcPnaso damnalies \walettheotiss,

| XCs, LANs, MARg - t e hers.
Addi tional ly, _ne?#ﬁléaigggggfgégié%h%%g%i, a oi;éa%%i;éﬁs pacie?%%%ée)id, or
a hybrid. Net#BPkrag¢bieBscapabl e of providing communi cations paths between

poi nts bogh i nsi dexAnénéuémbeEiméntetody 1859141 18CEe 288t ate NRd¥PEdbaAP are
| i nked by link 214 and,_are_a '

establ i sh t heZ%? g{:ﬁg_tngFPE%ﬁgf3%’%@%:%%‘9'9%‘0{'@&3%0@9 g‘g‘ﬁ%ﬁ;&énd
are al so capabhesef swifjohes nghich awplksactepts cthest? Ccalis 23T gt oduk-
tel ephones, CogR4t ghitcResC¥iN 15 Weielkes thd HYaiant! RAYERYY GHd Hte
net wor K. Users 220 and 230 ale con- .
broadband connections to the DSO port. Restricted to the
10 possibilities depicted on Figure 3, CCP 350 may select
either narrowband switch 370 or narrowband switch 375 to
process the call. Assuming CCP 350 selects narrowband
switch 370, it would also select a DSO0 port on narrowband
switch 370 to accept the connection. CCP 350 would then
15 signal broadband switch 360 through interworking unit 361
to further the communications path to the selected DSO port
on narrowband switch 370.
Of the possible routes, broadband switch 360 would be
left to select the other broadband switches and connections
20 to use. Assuming the route directly to broadband switch
364 is selected, broadband switch 360 would further the
communications path to that switch. Broadband switch 360
would also signal broadband switch 364 of the communication
path. Broadband switch 364 would further the communication
25 path to through mux 382 to access the specified DSO port on
narrowband switch 370. This is accomplished by correspond-
ing the connections through the mux as discussed above.
CCP 350 will signal narrowband switch 370 of the
incoming communication path. This signal is routed by STP
30 345. Narrowband switch 370 will process the call on the
specified DSO port. Typically, this would include billing
and routing the call. Narrowband switch 370 may also query
SCP 355 to aid in application of services to the call. For
example, narrowband switch 370 may retrieve an ™soo"
35 translation from SCP 355. As a result of the processing,
narrowband switch 370 will switch the call and generate a



35 nected to network 210 by connections 222 and 232 respec- tively.
Users 220 and 230 are |inked to CCP 250 by links -15- 224 and 234
respect iWRPY31057 Sj gnal i ng may be transmitted over |inks PETAISAHMP8I34. | f .
i n-band signaling is enployed on connections 222 and 232, network 210 woul d
separate at |east a portion of the signaling out-of-band and transmt 5 it
to CCP 250 over link 214. Al so shown are various network elements. As with
CCP 250, these elenents could al so be lggggrated into network 210, but are
shown separately for.clarity. These network el ements are: networks 260,

operat or Cer{&f Sg28Ral CWRALHE takf lntEi@&éOE'Bﬁtgﬁé iHrdehatebner s #RE, Voice

servers 268, and ar#éunct processor s his iS not an exclusiye list.

Those ski | | t9NRY 1§ ent,ite Fgcaﬁﬂl’ilér?%eﬂ?e%k &henEAMEURAGaThej 1 .
functions, dsiomelpatds ishefurthersdhen aymew cobnnectdonnbackatbobsoddwi ces,

such as bi | YW pTo') 1§w1téﬁr‘é%ﬁ5,thﬁcﬂ§h Q‘E‘E‘ a%bl calh@ i §s5bhigg 'ﬁé@t LRB- Each

network el enent is connected to netwo by conneciion 212. - Connecti on

212 represeni?EIBAAQn 48 the iahadot SERs1REPTRANLIMe NRTMATK edeRARK! S

(260-270) anihformation, operational instructions, and/or its own
routing logic to make new selections for the call. The
network element information and operational instructions
could be signalle:d to CCP 350 or deliveréd_ over standard

10 data lines. '

In one embod:.ment, the select:.on of a network charac- ‘
teristic will include the selection of a network code.
Network codes are the logical addresses of network ele-
ments. One such code is a destination code that facili-

15 tates egress from Telecommunications Sysi:em 310. The
destination code typicaliy represents a network element
that is connected to a LEC switch. Once a destination is
selected, CCP 350 will signal broadband switch 364 of its
selections and the communication path will be furthered

20 through the broadband network accordingly. 1In the current
example tlus could be through broadband switch 366 and mux
386. The communication path would be furthered to the
specified port on LEC switch 335. Typically, this involves
the seizure of a connection on the LEC switch by the IXC.

25 In one embodiment, whenever broadband switch 366
extends a communication path to mux 386, it is programmed
to signal CCP 350 of the broadband connection it has
selected. This allows CCP 350 to track the specific DSO
port on the LEC switch that has been seized. CCP 350 would

30 signal LEC switch 335 thrdugh STP 345 and LEC STP 338 of
the incoming call on the seized DSO connection. As a
result, LEC switch 335 would further the communication path
to second point 330.

It can be seen from the ‘above disclosure that the

35 present invention allows a telecommunications. network to
employ a broadband network to make call connections. By



different elenents in network 210. One bus-type connection 20 i's shown
for purpowesssfosel arity, but those skilled in the art arep&pmsssosss2with
rmany actual .types of connections to use. Additionally link 256 is shown
from CCP 250 to the network el enents (260-270). Link 256 is simlarly
repre- sented as a bus-type link for clarity, and nultiple links 25 are
actual ly used, although sone network el enents may not even require |inks.
Link 214 has been sinplified for clarityf%%Tthe sanme fashion. In one

nbodi ment, uses Si e ishia.c ications path to user
230? ICCP 250 \?%&Pézr%aae tg:g’ gggvgggp?%%g?%aﬁreﬁsgj gg??gﬁsaﬁﬁgyg?gﬁé?n?ﬂe
network el emerdfd i rthit whrradbands natsorks ceens ins r syanspavente tenbthienent s
of Figure 1. nésworkesulft othe2OGBHMPaARbs ONSARAERaMPLE loPessh R £SRRE-Trom

0. h i k 210 d ns 222 and 232.. 35
5 hnot her enBateREn i hEREAleDEL BLbuder A rtataathanha Garrier. GEfGLS
net wor k ePenenetwozBRO-&1d) 2 Uocal?2 Zxchangks- carrliieryp(LEQG) y netivoek.
connecti on 228ip91 A YOihe? HAt30¢KIGAINA R Ui I EntBY S ddb P in

signaling on copnection  , ] .
only a portion of a single company’s network infrastruc-

ture.
In the above embodiment, the LEC seizes an IXC DSO
10 port and signals to an IXC STP. The mux and the CCP
convert the call and analyze the signal appropriately. No
changes in other existing carrier systems, such as LEC
systems, are required.
. Additionally the narrowband switch receives the call
15 and signal in its own format and switches the call.
Although the switch may "think" the call is routed over a
trunk to another narrowband switch, the call actually goes
right back to the mux and broadband switch that sent the
call. The narrowband switch is used to apply features to
20 the call, i.e. billing, routing, etc. The broadband
network is used to make the substantial portion of the call
connection. The CCP may use narrowband switch call pro-
cessing information to make selections.
The CCP performs many functions. In one embodiment,
25 it accepts signaling from a first point or LEC and provides
appropriate signals in accord with the communication
control selections it has made. These selections are
network characteristics. The CCP may select network
elements such as switches, servers, or network codes. The
30 CCP may select connections, such as DSO circuits and ports.
The CCP may'select particular telecommunications applica-
tions to be applied to the communications path. The cCP
may select particular control instructions for particular
devices. The CCP may also receive information from enti-
35 ties such as SCPs, operational control, or switches to aid
in its selections.



222 and out-of-band signaling on link 224 would be directed to CCP 250.

By processing the signaling, CCP 250 can 5 sel ect any _networ k
el enent §V({92@8@5270) and control the conmunications throuﬁ%’ﬂgg&%r 210 and

connection 212 to the network el ements (260-270). For exanple, should user
220 desire to connect to a video server and another network, user 220 woul d
signal the 10 request. The signaling would be directed to CCP 250 over
link 224, or over connection 222 and | +pk-214 as di scussed above. CCP 250
woul d process_the signaling and make the appropriate sel ections. CCP 250
woul d signal netvth& @dP dsdavipimresmingr syademyf and aw| suchpnthoses a

result, a 15s1§\id§féam%caéﬂeog%pg§gewa%ebetﬁﬁ-uecﬁr@w&&rs 22&n t peVi deo

servers 266. tironally, confrol, conmuni cations to the

ot her net worhous#gdhins & cpingle 8gvigenor iigtoimtad:(IWERE  S6¥LBH d be
any other fogévided £l exaditionsl1wNmAtiplecidevikes- withhaverldappdngr
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Each machine would be equally capable of communication

10 control. One example of a CCP device would be a Tandem CLX
machine configured in accord with this disclosure of the ‘
ﬁresent invention. _ _

A signaling point handles the signaling for a switch.
Switches which are used to route calls typically have a

15 signaling point which is directly coupled to a processor in
the switch. This processor controls a switching matrix in
the switch in response to the signaling processed by the
signaling point. Thus, there is typically a one to one
correspondence of a signaling point for each switch and

20 matrix. _

The CCP is not directly coupled to one switch, one
switch processor (CPU), or one switching matrix. In
contrast, the CCP has the capability of directing a plural-
ity of switches. Thus, the CCP can direct multiple switch

25 matrixes by signaling multiple sighaling-points.

It is possible to house the CCP within other telecom-
munication devices, even switches. Although the CCP can be
primarily distinguished from a switch CPU based on physical
location, this does not have to be the case. A switch CPU

30 receives information from a signaling point and controls
the matrix of a single switch. Some switches distribute
the matrix among different phyéical locations, but the CPU
controls each matrix based on information received from a
single signaling point. This information is not signaling.

35 In contrast, the CCP receives signaling and has the
ability to Signal other network elements. It can communi-



and on to networks 260. There may al so be several devices represented by
parti cul awowssisr k el enent shown on Figure 2. CCP 250 3flerrusaaigbgiaal so

sel ect the particular device to access. For exanple, take the situation
i n which voice servers 268 represents 20 individual voice server devices
split among three different | ocations. On each call, CCP 250 coul d sel ect

the actual voice server device which should be used 35 on that call and
control the communications through netws@R~210 and connectlon 212 to the

| ected de fern CCP. 250 may be, requjred to
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invention is suitable for_use, in fhis ows & VEers n of
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switches, nuxgép oSt&¥E. S s nkY BkSociftES) with a single switch
matrix. A CCP does not require communication path connec-
tions in order to operate.
The main capabilities of one version of a CCP are
10 shown on Figure 4. CCP 450 comprises interface 460,
translator 470 operably connected to interface 460, proces-
sor 480 operably connected to translator 470, and memory
490 operably connected to processor 480.
CCP 450 functions to physically connect incoming links
15 from other devices such as STPs, switches, SCPs, and
operational control systems. Interface 460 is functional
to accept the signals off of these links and transfer the
signals to translator 470. Interface 460 is also be able
to transfer signaling from translator 470 to the links for
20 transmission.
Translator 470 accepts the signaling from interface
460 and identifies the information in the signaling.
Ooften, this will be done by identifying a known field
within a given signaling message. For example, translator
25 470 might identify the oOrigination Point Code (OPC),
Destination Point Code (DPC), and Circuit Identification
Code (CIC) in an SS7 message. Additionally, translator 470
must be able to formulate outgoing signaling and transmit
it to interface 460 for transmission. For example, trans-
30 lator 470 might replace the OPC, DPC, and CIC in a given
SS7 message and transfer the modified SS7 message to
interface 460 for transmission. Translator 510 must be
equipped to manage the signaling formats it will encounter.
Examples are SS7 and C7.
35 Proc;.essor 480 accepts the signaling information from
translator 470 and makes the selections that accomplish



Service Control Points (SCPs), operator centers, video servers, voice
servers, adjunct processors, enhanced services platforns, connections, and
| i nks. Wr9s@ue8oses of clarity, only a few of these posBFEHPFISB#E are shown .
on 15 Figure 3. For the sane reason, connections and |inks are not
nunbered. Figure 3 shows Tel econmuni cations Network 310 which is conprised
of STP 340, STP 345, CCP 350, SCP 355, broadband swi tches 360, 362, 364,
and 366, interworking units 361 and 2Q 45365, narrowband sw tches 370 and
375, and nuxes 380, 382, 384, and 386. Aside from CCP 350, these el enents

?LeaOL a[ge Wt dicsﬁloha%!tntéblto 'P!E\?sf lSillﬂdlhméd ghbhée%gbtﬁaﬂ eEatmees of
ese network el ements are as fol l.ows: - - muni cag i ons
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switches are equi pped wth signgling interwrking units. Thesé Lts 30
transl atfe SEFeMEREFAEed, RSS! %B\ngé?sé’&e ne iﬂg°mﬁ%§89eﬁg?nf'ggl coul d
transmit SShy cranmslatordedod sthectasletiadk-ups andoSCer infhrmationl s
e o A sher RS AL fod AR i A oG-
mation is transferred to translator 470 for formulation
into appropriate signals for transmiss_ion. Algorithm
10 solution could also be used to make seiections. Processor
' 480 also handles various status messages and alarms from ‘
the switches and other network elements. Operational
control can also be accepted. This information can be used
to modify the look-up tables or selection algorithms.
15 Memory 490 is used by processor 480 to store programming,
information, and tables. '
Figure 5 shows a flow diagram for the CCP for a
version of the present invention. The éequence begins with
the CCP receiving different types of information. Box 500
20 depicts the CCP accepting a signal from a first point.
This signal could be in any format, such as SS7 or broad-
band signaling. The signal may have passed through STPs
from a LEC over a signaling link, or it may also be a
signal directly provided by an individual user of a net-
25 work. The signal contains information about the requested
communication path. An example of such information is the
message type which indicates the purpose ‘of the message.
Another example of such information is set-up information
such as transit network service value, bearer capability,
30 nature of address, calling party category, address presen-
tation restriction status, carrier selection value, charge
" number, and originating line information, and service code
value. Other ‘information night be a network indicator or
a service indicator. Those skilled in the art are familiar
35 with these types of information.



35 When user information passes froma broadband network to a

nar r onbanworssByasrk, it typically nust pass through a - PET/URHO3IBNLIXes can
convert transmtted informati on back and forth between narrowband and

br oadband formats. In at | east one enbodi nent, each broadband connection
on one side of a nmux corresponds to a narrowband connection on the 5

other side of the nux. In this way, the gCP can track connections through
the nux. If the comunication path is on i ven narrowband connecti on

entering the nux, I Lt ok Nen FYEm
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t he comruni cati on
: essages, loading, error conditions, alarms, or idle

circuits. The CCP might also provide the network elements
with information.

10 Box 510 shows that operational control might be
provided. Operational control allows system personnel to
program the CCP. An example of such control might be to
implement a management decision to retire a particular
network element. Operational control would allow the

15 removal that element from the selection process.

The CCP processes the information is has received in
box 515. Processing also entails the use of programmed
instructions in the CCP, and might even include the use of
information retrieved from a remote database, such as an

20 SCP. The selections are then made as shown in box 520.
These selections specify network characteristics, such as
network elements and/or connections. As stated above, The
CCP may only select a portion of the network characteris-
tics and allow the points or the switches to select the

25 remainder. It should be pointed out that the information
used in processing is not limited to that which is listed,
and those skilled in the art will recognize other useful
information which may be sent to the CCP.

Once network characteristics are selected, the CCP

30 will signal the points and the applicable network elements
of the selections. In box 525, signals are formulated
instructing the network elements of the network character-
istics selected. The signals are transmitted to the
appropriate network elements in box 535 which will typi-

35 cally result. in a communication path through the network
elements and connections. Other activity, such as applica-



Addi tional |y, Tel econmunicati ons Network 310 includes 20 the connections
and |inks which are not nunbered. These connections and links are famliar
to thos@@AP¥d in the art. Some exanpl es of possi bl e PEBAINEH3BYNS are
switched digital lines, satellite |inks, mcrowave |inks, cel!ular_llnka,_ '
and dedicated digital lines, but there are others. 25 The signaling |inks
are typically data links, such as 56 kilobit lines. The signaling may

enpl oy SS7, Broadband, C6, C7, CCS, Q£&3, Q 931, T1.607, Q 2931, B-1SUP
or other forns of signaling technology. The present inventionis fully
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320 is (RS L E ey signats Goudd e the | paRed to LEC
STP 328 whi d‘!owemngSdiEGeHEnhg sigmaling sust ctypfcally sent to the

different network elements which may used as part of a
communication path.
Figure 5 represents the sequence that the cCcP performs
10 in one embodiment to control communications and establish
a. communlcatlon path from a first p01nt to a second point _ ‘
through network elements and connectlons. Flgures 6 and 7 '
represent a 51milar sequence, and they are in the context
of an Interexchange Carrier (IXC) similar to that'depicted
15 in Figure 3. The IXC accepts DSO connections and SS7
signaling from'a LEC and employs a broadband system to make
the substantial portion of the communication path.
Figure 6 depicts the flow of the CCP in a version of
the present invention when a communlcation path is estab-
20 lished from the LEC to a narrowband switch in the Ixc. Box
600 shows that an SS7 message is accepted from the LEC
which contains a Message Transfer Partl(MTP) and an Inte-
grated Service User Part (ISU?). As those skilled in the
art are aware, the MTP contains the Originating Point Code
25 (OPC) and the Destination Point Code (DPCf. These point
 codes define specific signaling'points in the network and
are typically aseociated with a switch. As such, the OPC
and DPC define a portion of the desired communication path.
When the communication path is egtended into the IXC
30 network, the OPC designates the LEC switch that connected
to the IXC (#325 on Figure 3). Previously, the DPC has
designated the narrowband switch that the LEC would connect
to for calls into the IXC. 1In this embodiment of the
present invention, the DPC may designate a particular
35 narrowband switch from the LEC’s perspective, but the CCP
actually selects the actual narrowband switch used. A mux



LEC switch 325 is al so connected to mux 380 of Tel ecommuni - cations Network
310. LECwi b8 is |inked to STP 340 of 5 Tel econmuni catrcanssobesssor k 310.

STP 340 is linked to STP 345. The other links are as follows. STPs 340 and
345 are linked to CCP 350. CCP 350 is linked to interworking units 361 and
365 of broadband switches 360 and 364 respectively. CCP 350 is linked to

10 br oadband switches 362 and 366, and narrowband switch 375. STP 345 is
li nked to narrowband switch 370 and SCP™385. STP 345 is also linked to LEC

STP 338 which is l.inked to, LE tch 335 0
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mux 382 which is connect ed_to_ narrowb nd switch 3

db ches
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first point requires the use o | ecommuni'cati ons Network 310,
LEC 25  swi t’élhe@%ovi’%'ttlﬁ)l%‘a?qa}lé’el%aamb‘&nnect ion to Tel ecommu-

ni cati ons Network gd® eyl (W ehatatisé BT magnrecaivg stdtus informa-
tion from the narrowband switches. These messages include

10 Operational Measurements (OM) and CPU Occupancy informa-
tion. OM includes trunk usage status of the switches which
tells the CcCP which DSO ports are available on the narrow-
band switches. CPU Occupancy tells the CCP of the specific
switching locad of each narrowband switch. Box 610 shows

15 that the CCP may also accept status information from the
broadband switches indicating which connections are idle.
This information allows the CCP to specify and balance
routing through the broadband switches if desired. As
discussed in relation to some of the other embodiments, the

20 broadband switches may be left with that selection.

The CCP processes the information it has received in
box 615. Those skilled in the art are aware of other
information which would be useful in this context. As a
result of the processing, a narrowband switch and a DSO

25 port on that switch are typically selected as shown in box
620. The selected narrowband switch may be close to the
LEC or across the broadband network. The CCP determines
which narrowband switch will process the call. This makes
the narrowband switches virtually interchangeable.

30 Box 625 shows that a signal indicating these selec-
tions is generated and sent to the appropriate broadband
switches in box 635. As discussed, the broadband switches
may employ interworking units to handle signaling. Typi-
cally, the broadband switches will use internal tables to

35 select broadband connections based on information in the
signal from the CCP. Such information might identify the
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SCP 355 for fwithemtialeng ths gmmi@mrﬁamth could also receive
similar signals from the CCP and use similar tables.
Alternatively, the broadband switches further along the
communications path might only need to enter an internal

10 table using the lncoming broadband connection and yleld a
new broadband connectlon on whlch to extend the communica- ‘
tions path.

Those skilled in the art are familiar with broadband
systems which can accomplish this. Broadband signaling is

15 discussed in the fcllowing'ITU—TS Recommendations: Q.2762
"B-ISDN, B-ISDN User Part - General Functions of Messages";
Q.2763 "“B-ISDN, B-ISDN User Part - Formats and Codes";
Q.2764 "B-ISDN, B-ISDN User Part - Basic Call Procedures";
Q.2730 "B-ISDN, B-ISDN User Part - Supplementary Services";

20 Q.2750 "B-ISDN, B-ISDN User Part to stsz Interworking
Procedures"; and Q.2610 "Usage of Cause and Location in B-
ISDN User Part and Dss2",

In at least one embodiment, the broadband switches are
equipped with signaling interworking units. These units

25 translate SS7 messages into B-ISDN messages. In that
event, the CCP could transmit SS7 to the broadband switches
which could convert the signals properly. Interworking is
discussed in ITU-TS Recommendation Q.2660, "B-ISDN, B-ISUP
to N-ISUP Interworking".

30 In one embodiment, the broadband switches may select
the actual virtual connection that corresponds through a
mux to a DSO port. This DSO port could be on_a'narrowband
switch or a on a point, such as a LEC switch. In this
case, the CCP would not need to select a DSO port since the

35 broadband switch was in effect doing so. The internal

tables of the broadband switches would be programmed to
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the selected narrowband switches, and that the broadband
switches be allowed to select the broadband connection out
of the network (through a mux) and signal the CCP of its
selection.

The SS7 message from the LEC informed the CCP which
DS0 port had been seized (the CIC), on which IXC device
(DPC), and by which LEC switch (the OPC). By tracking the
DSO Port through the mux (#380 on Figure 3), the CCP knows
which connection the communication path will use to get to
the broadband switch (#360 on figure 3). The CCP provides
the broadband network with the proper signaling to extend
the communication path from this switch to the selected
narrowband switch as shown in box 635.

Box 630 shows that the CCP formulates an SS7 message
based on the selections relating to the narrowband switch.
SS7 message formulation methods, such as drop and insert,
are known in the art. A new DPC is inserted that will
designate the narrowband switch selected by the CCP. A new
CIC is inserted that will designate the DSO port on that
switch as selected by the CCP. The SS7 message is sent to
the narrowband switch in box 640.

As such, the communication path is extended from the
LEC through the broadband network to the narrowband switch,
and the narrowband switch is notified of the incoming
communication path. Another portion of the SS7 message
contains call information including ANI and DNIS. This
information was supplied by the LEC and is in the 887
message sent to the narrowband switch.
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Previously, thls port was conneqted to a trunk connected to
the next narrdwband switch in the call routing scenario.

However, in the present invention, the DSO port is con-

nected through a mux to broadband switch. The narrowband
switch will place the new DPC in an SS7 message. Along
with the new DPC, a new CIC identifying the new DSO cir-
cuit, and a new OPC designating the. narrowband switch
itself is placed in the ss7 hessade and sent to the CCP.
Figure 7 shows the flow of the CCP when extending a
communication path from the selected narrowband sw1tch to
a point out51de of the IXC in one embodiment of the present
invention. The SS7 message generated by the narrowband
switch after processing the call is received by the CCP in

" box 700. In it, the CIC designates the DSO port the

communications path extends from on the narrowband switch.
Because this port is connected to a mux with corresponding
connections, the CCP can determine which connection the
communication path uses to extend back to the broadband
switch.

The CCP may also receive status information from the
broadband switches as shown in box 705. This information
allows the CCP to select broadband connections if desired.
As discussed, the broadband switches may make these selec-
tions. Typlcally, the broadband switches will use internal
tables to select broadband connections based on information
in the signal from the CCP. Such information might specify
destination code. The destination code might correspond to
a terminating switch or a LEC switch to which the communi-
cation path should be extended.

As shown in box 710, the CCP applies processing and
selects the appropriate destination for the broadband



|l eft to select the other broadband sw tches and connections 20 to use.
Assum ngwdesssiostt e directly to broadband swtch 364 i s sercIussdip3gse oadband
switch 360. would further the communications path to that switch. Broadband
switch 360 woul d al so signal broadband switch 364 of the comunication
pat h. Broadband switch 364 would further the communication 25 path to

t hrough nux 382 to access the specified_?ﬁg port on narrowband swi tch 370.
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Conmuni ca- scussed, roadba sw tch may-iéigger
and signal the CCP when it uses part;cular connections.
This would occur for a connection through a mux to a LEC

10 switch. This signal is accepted by the CCP in box 730 and
is used to identify the DSO port. An SS7 message is
formulated in box 735 and in it the CIC will identify this
DSO connection on the LEC switch (#335 on Figure 3).
Alternatively, this DSO port may have been selected by the

15 CCP and signalled to the broadband switch. The LEC is
signalled in box 740.

From Figures 6 and 7, a sequence is shown that demon-
strates the procedures that the CCP can follow to accept
signaling from the LEC and make selections that control

20 communications through the IXC network. The CCP must
produce signals to implement its selections and transmit
them to the applicable network elements. The CCP is able
to use the routing, billing, and service features of a
narrowband switch, but is still is able to employ a broad-

25 band network to make a substantial part of the communica-
tions path.

Figure 8 is a flow diagram of CCP signal processing in
one embodiment of the invention. Box 800 shows that an SS7
signal has been accepted by the CCP. Box 805 shows that

30 the CCP determines the message type. If the message is not
a call message, it is routed or used to update the CCP
memory if appropriate as shown in box 810. Non-call
messages are familiar to those skilled in the art with
examples being filler or management messages. If the SS87

35 message is a call message, it is examined to determine if
it is an initial address message (IAM) in box 815. Call



tion path is furthered on a new connection back to broad- band switch 364
t hrough nmux 382. CCP 350 may use the 5 I nformation in the signal, SCP
i nf or mat¥8AWE wor k el enent i nformation, operational i REYIRMPPAL and/ or
its own routing |logic to nmake HEMISE|6CtI0nS for the call. The network

el ement information and operational instructions could be signalled to CCP
350 or delivered over standard 10 data lines. In one enbodi nent, the

sel ection of a network charac- teristicsgd!| include the sel ection of a
net wor k code. .Network codes are the |ogical addresses of network el e-
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furthered t01shterpénateddaposhoun ik@owig2as, 335. Typically, this involves

the seizure of a eaaeqhi P ULHNG LEC18VME P dMeriika 20 tab1e 341 ONC

enbodi nent, whenever SWtc Cormuni Cart on path to
mux 386, it ex ﬁrggrg##gg ylelds an OPC -- DPC -- CIC combination as

shown in box 830. One skilled in the art will recognize
10 that such a table can take mény'forms,' One example is to
set up a table with every combination of OPC -- DPC == CIC '
on one side. The table is entered using the OPC -- DPC --
CIC of the incoming IAM messaqe. After entry through these
fields is accompiished,_the table yields a new‘OPc -= DPC
15 == CIC which can be formulated into the SS7 message and
sent to the switching network as shown in box 835. The
switching network is capable of using thls 1nformation to
make connections.
Once the IAM sighal has been processed, subsequent §87
20 messaging can be processed by a separaté CIC iéok-up table
entered using fhe CIc'as shown in box 840. Subsequent
messages, such as addréss complete, answer, release, and
release complete can be processed by'entering the CIC table
using the CIC in these non-IAM 'signals. For signals
25 directed to the first point, the table yieids the original
OPC which is used as the DPC. Additionally, subsequent
messages from the first point enter the CIC table using
their cIC, and the table'yields the DPC previously selected
by the CCP for the IAM process_ing. ' The CIC table is
30 constantly updated to reflect current processing as shown
in box 845. 1In this way, the CCP is able to efficiently
process non-IAMs 'because' theses signals only need to
reflect the results of previoﬁs IAM selections.
There can be exceptions to the use of the CIC table
35 for non-IAM call messages. One example would be if a new
connection is allowed after release. In that case, the IAM



to signal CCP 350 of the broadband connection it has selected. This allows
CCP 350 twobpssio%? t he specific DSO port on the LEC switch rdrasokazssbeen

sei zed. CCP 350 would 30 signal LEC switch 335 through STP 345 and LEC
STP 338 of the incomng call on the seized DSO connecti on. As a result,
LEC switch 335 would further the conmunication path to second point 330. It
can be seen fromthe above disclosure th the 35 present invention
allows a tel ecomruni cations network to enploy a broadband network to nmake

call connecti % to convert calls and a CCP to
anal yze si gna?gaced&i‘ﬁ ¥o ?%ad%aﬂgl network remains transparent to the
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an I XC STP.  af8¢ Mpaia (AgndF, time of day, CPU occupancy, switch
status, trunk status, automatic call distribution, opera-
tional control, error conditions, network alarms, user
requests, and network element status.

10 For example, if a certain switch must be taken out of
service, it is merely replaced in the table with suitable
substitutes. The switch is then effectively taken out of
service because it is no longer selected. If the CPU
loading of a certain switch reaches a threshold, its

15 presence in the tables can be diminished and distributed to
other switches.

In another example, if it is busy hour in region A,
the tables may yield network elements in region B to
process the call. This can be accomplished by adding an

20 area code or a dialed number entry, and time of day entry
in the table. For calls placed from an OPC in region A to
an area code or dialed number in region B, a narrowband
switch in region B could be selected. As such, the DPC
yielded by the table during this time frame should reflect

25 a region B narrowband switch. Also, for calls placed from
an OPC in region B to an area code or dialed number in
region A, the tables should provide the DPC of a region B
narrowband switch.

In a preferred embodiment, IAM messages would cause

30 the CCP to query an SCP, data element, or database for
support. The SCP would answer the query by using tables as
discussed above. The answers would be sent to the CCP and
used to formulate signaling. Subsequént messages would be
then handled by the CCP using the CIC table. An example of

35 such support would be for the CCP to query the SCP in
response to receiving an IAM message. The gquery may
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of day, but other factors and yxelds could also be in-
volved. ' _ _

In one embodimeht, the dialed number or area code
could be used to select the new DPc,'and time stamps could
be placed in the signaling. This might entail tables with
OPC -- dialed area code entries that yield a new DPC and
CIC. In this case, narrowband switches may not even be
needed since billing can be applied using the time stamps.
The CCP could then route the call directly using only the
broadband network. This is esﬁecially relevant for POTS
calls in which only an area code entry would need to be
added to the tables.

As discussed above, often a connection will consist'of
two separate connection procedurés. One connection proce-
dure will be from the origination to a selected network
element. The other connection procedure will be from the
selected network glement to the destination. Also it has
been disclosed that the CCP could actually be discreet
machines located regionally. In these c'aSes, the CCP
device processing the first connection procedure could be
located in the'origination.région, and the CCP device that
processes the second connection procedure'could be located
in the region of the selected network element.

The ﬁresent inventioh offers the advantage of separat-
ing at least a portion of the communication control from
the communication path. By examining and translating
signaling independently of the communication path, multiple
switcheé and network elements can be connected in the
optimum way. Communications paths are no longer limited to



35 ties such as SCPs, operational control, or switches to aid in-its

sel ect i ORBo 9s5/310524- The CCP is a processing system and ascwussso3gshose
skilled in the art are aware that such systenms can be housed in a single
device or distributed anong several devices. Additionally, multiple devices
with overlapping 5 capabilities mght be desired for purposes of
redundancy. The present invention encorrpa ses these variations. One such
operational systemwould be multiple pal “of CCPs |ocated regionally

within a tel ecgﬂyu%’cat | ons 1_,[sl_y‘,}q_‘t e@heEQﬁPtﬁQ@&Q'&% %ltgoge %+%kgwbl e

of communi cat? One exa evi ce wou
Tandem CLX nanét nbae'enMOQlH@d: |ﬁ9rac%*iﬁft9%dc‘ﬁattﬁ|°§ (ﬁmﬁ'igos%‘r‘-’é‘a(ﬁl%é’lﬂ esent

\I/\mlgﬂt [ (r)n A gh?ggfaag gg@ﬁcm,dl es the signaling for a switch. Sw tches
i s di rgctel ;Sgouploe'trﬁggz)e&%%ﬁ&%esilg arff‘%/rheg}s{gﬂ?cﬁgfofhsélgg?olceg‘gsgrgbg;n#glcg a
swi t chi ngs nat nekwonkt ehawacteristicssposyeht as h@eﬁﬁ‘@#&l i ajementesARA by
the signaling.pRhottidRES  bbPEFE vit MRS PrdcesP By I4pPNE the signal-
ing. The switches are not required to have a capability
either to make selections or to signal each other. The
switches only make connections as directed by the CCP which
10 signals in each switches own signaling format. Various
criteria can be used for the selections in the CCP, such as
time of day, load balancing, or invalid ANI. As such, the
present invention allows for a smooth transition from
narrowband to broadband networks. It also allows for the
15 selection of network elements, such as servers and enhanced
services platforms.

The present invention represents a fundamental and
powerful departure from previous telecommunications tech-
nology. By separating the communications path from commu-

20 nication control, the CCP can utilize different networks
and network devices intelligently. Previously, telecommu-
nications systems have been dependent on the switches to
accomplish communication control. As such, telecommunica-
tions systems have had to wait for the switches to develop

25 communication control before new technolbgy could be
implemented. Switches have always been required to physi-
cally make connections and provide control over which
connections are required. Switch capabilities have not
been able to keep up with all of the network possibilities

30 available. The result is a limited system.

Switches have been given support in this dual task.
SCPs, STPs, and adjunct processors provide support for
communication control. However, these devices only support
the switches communication control, and the switch remains

35 essential to communication control. This dependence has
created a bottleneck given the available network possibili-



correspondence of a signaling point for each switch and 20 matri x. The
CCP is not directly coupled to one switch, one switch processor (CPU), or
one swi t¥APHOFHtrix. - In contrast, the CCP has the caPsIvuses/938ss
directing a plural--ity of switches. Thus, the CCP can direct nultiple
switch 25 matri xes by signaling nultiple signaling points. It is possible"
to house the CCP within other telecom nunication devices, even swtches.

Al t hough the CCP can be primarily distingui shed froma switch CPU based on
physi cal |ocation, this does not have to be the case. A switch CPU 30
receives infeigstion fron1a signaling poi nt and-controls the matrix ﬁf a
single switch. So &3 di st ite_the trig x amgng dj fferent ,physica
Iocgtlons but tth%PB Vel PSFS RaPFeReBas VSR rh%tﬁgﬁg é@élved
froma si ngl élébgﬁanaﬂrgwband smts:heﬁf dreraused d.stanchangaa)blmg in3@a

In contrast, nhPsolknd PEFoYESard Wﬂiagnaedoiﬂﬁs ﬁ@*i-b& ahd. é}ﬂ{&l ot her

net wor k elenents It can comuni - te e si gnal I hg
poi nts. 2 ThBRE BeghakemPuk ok §°§r"é\ﬁed ¥ 1FHPBF nﬁ?T’é‘PP?B‘Q H'e'"%f/ﬁ ¥ RndPUs
whi ch cont r othanging routing logic in each switch. The CCP is simply

programmed not to select the given narrowband switch for
call processing.”'The CCP will route ¢alls over the broad-
band network to another narrowband switch. This flexibil- _
10 ity also allows the telecommunications network to easily
transfer narrowband switch loads. : '
An important advantage of this system is that both the
advantages of broadband and narrowband systems are uti-
lized. The transmission capabilities of a broadband net-
15 work are coupled with the narrowband network’s ability to
.apply features. For example, the CCP can use the broad-
band ﬁetwork to substantially make the call connection from
origination to destination. The CCP diverts the traffic to
the narrowband network for process:.ng. The narrowband
20 network can apply features, such as billing and routing.
Once processed, the traffic is directed back to the broad-
band network for completion of the connection. The CCP can
then use the routing information generated by the natrow-
band system to route the traffic through the broadband
25 system to the destinatién. As a result, the telecommunica-
tions system does not have to develop a billing or "soo"
routing feature for its broadband network. This can be
accomplished because the CCP allows both networks to work
together intelligently.
30 Another advantage of the present invention is the
elimination of a substantial percentage of the DS0 ports
" required on the existing narrowband switches. In the
current architectures, narrowband switches are intercon-
nected to each other. A substantial'pércentage of the
35 switch ports are taken up by these connections.' By elimi-
nating the need for the switches to connect to each other,



the switch matrixes. By signaling nmultiple signaling points, the CCP is

able to %63?/5105‘}”'9 matrixes of nultiple 5 SW t ches basefhﬁﬁsdp%}ﬂ?ssﬁi gnal i ng
n wth a

and other Information the CCP obtains. A CCP is not assoclate

single switch matrix. A CCP does not require conmunication path connec-
tions in order to operate. The main capabilities of one version of a CCP
are 10 shown on Figure 4. CCP 450 conprises interface 460, translator
470 operably connected to interface 460-3Broces- sor 480 operably connected
to translator 470, and menory 490 operably connected to _processor 480. CCP
450 functi onstReS§HPITESI F3n o Rbin ng Fagik napyowhangdswiteh d&i ces

such as STPs, onBy ¢ShesctedS@ theabtoanbanli 8pster PNITIVls WrdEiBactuiieer f ace
460 is function cept the, signals ggf of éhe e L s‘L&and tra §:fher t he

| . K
Signals Lo troRarings Seue, ReErs BEF ,BuRrens BV, d0ag) s
si gnal i ng frobhe reeR) dthe nittberp dfhporitskrequired ontbusy switiches can

Tr ?n5| a: 0§ 40 ?‘r‘]é&%e%.t henal Q%é%iﬂ&%%ﬁ“ﬂrﬁ%ﬁégﬁfgséﬁgb%ﬁ@f&% iddeas the
D1 TR 0T el 81 R TS b UL DR O0EeBY el 2
470 might i catta fgigniticantyicmt cavRagniverSudenartb@pandeportst i on Poi nt
Code (DPC), and G g4ditidieny,f thd! h@Prowband switches no longer signal _
each other since all signaling is directed to the CCP.
10 This concentration accounts for a reduction in required
signaling link ports. This reduction possibly could result
in the elimination of STPs.
As mentioned above, an advantage of the present
invention is its ability to treat narrowband switches, or
15 groups of narrowband switches, interchangeably. The CCP
can pick any narrowband switch to process a particular
call. This allows the network to pull narrowband switches
out of service without taking extreme measures. In turn,
this simplifies the introduction of new services into the
20 network. A switch can be pulled out of service simply by
instructing the CCP to stop selecting it. The switch can
be re-programmed and put back into service. Then the next
switch can then be updated in the same manner until all of
the switches are implementing the new service. Switches
25 can also be easily pulled to test developing applications.
This narrowband switch flexibility also allows the CCP
to balance switch loads through the network during peak
times, or during mass calling events. This eliminates the
need to implement complex and expensive load balancing
30 features in the narrowband network. Instead of programming
the several switches to balance among themselves, one
command to the CCP can achieve this. _
Another advantage is the reduction in call set-up
time. Most large networks require that a call pass through
35 more than two narrowband switches arranged in a hierarchi-
cal fashion. One large network employs a flat architecture



Code (CIC in an SS7 nessafe. Additionally, translator 470 nust be able to
formul ate outgoing signaling and transmt it to interface 460 for
transm P BIBI0or exanple, trans- 30 lator 470 nmi ght PERUSSU3BTE OPC,
DPC, and CICin a given SS7 nessage and transfer the nodified SS7 nessage
to interface 460 for transm ssion. " Translator 510 nust be equipped to

manage the signaling formats it will encounter. Exanples are SS7 and C7. 35
Processor 480 accepts the signaling infggoation fromtranslator 470 and
makes the sel ections that acconplish -26- comuni cation control. This

![Rd udes thelﬁetlﬁﬁéhoal?L nhbeoﬂshilner bw&i:leneet arandheéreeaﬂteﬁtéanﬁbPhglt' make
e communi catl a sel e | ONS e e rou a e
| ook- ups and-&tP {ﬁ@r’ro q“l’ﬁ'{ﬁoegga?:etgﬁt‘ﬁg% %}‘gﬁ“@g‘ rﬁgﬁer at ed
based i n parbamh swit¢hésy mdin ¢hei peasent ethvgnttioms|ontlyr oheOnarirewt-abl e
| 0ok-ups antpa¥d i B Fedififdf \r Wathd cag¥. S! E-B@' Lee o#f prealilon. The

new i nfor- mati on |§ttrans errecf(to transl ator 470 for formuiation into

appr opr i &t e PR SYLteRes { FQn8RFSUP AN cmngsﬁF?hﬁP?ocaléoF&PF&ﬁeE'&a d al so
be used to neigniticait drime davdeessor
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480 al so handl es various status nessages and alarnms fromthe sw tches and
ot her netWQp#3185Enent s. Operational control can al so bePGRUYSORE2 Thi s
informati on can be used to nodi-fy—t he | ook-up tables or selection

al gorithnms. 15 | s used by processor 480 to store progranm ng,
I nformati on, and,%m&m’mmﬂﬂm shows a flow diagramfor the CCP for a
version of the pr i " The seguence begins with the CCP
receiving different types of information. Box 500 20 depicts the CCP
accepting a sﬁ gghsf.r oma first point. This signal could be in any format,
such as SS7 of _Dbroad- band signaling. The signal may have passed through
STPs from a LBBRag de £181ig89I £Rg |ink, or it may also be a signal directly
provi ded by an.i AdnetRodlfois Prodiessingt telécommmiicat s siignalingnEerns

i nformati on aho | [ s s X fo SU
I nformation i g fﬁ%i%%%’é’g‘g%f’%‘g%ﬁrgﬁ%ﬁgl cg%bggﬁilh@el ur%o?(;mgf%]?htirrégsage.
Anot her eRanphetwprkuedepantsnwheseinatceags ianeonekwosk sdemnent ipadsit

network servi ggitehyetnbeae®hodaB8sRptis¥ngs30 nature of address, calling
party category, addressﬁresen- fation,resiriction status, carr.ier

sel ection val ue, chEF§EVADRAL& TiERE oFignaht ARECI PnPHIReSSAL i iChnds
servi ce code lakated exkernalfliprtetthe swibthées; a network indicator or a

service indicator. syigﬁ%iﬁbi,l l:ﬁ’fj {:ﬂet qﬁ:'o%retss%re, fﬂ“' Eliegét one network
10 characteristic in response to the first signal;
generating a second signal reflecting the network

characteristic;
transmitting the second signal to at least one network
element before that network element has applied the first
15 signal.

2. The method of claim 1 wherein selecting the network
characteristic comprises selecting a network element.

20 3. The method of claim 2 wherein selecting the network
element comprises selecting a switch.

4. The method of claim 2 wherein selecting the network
element comprises selecting a server.

25
5. The method of claim 2 wherein selecting the network
element comprises selecting an enhanced platiform.

6. The method of claim 2 wherein selecting the network
30 element comprises selecting a service control point.

7. The method of claim 2 wherein selecting the network
element comprises selecting a service data point.

35 8. The method of claim 2 wherein selecting the network
element comprises selecting a intelligent peripheral.
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m ght al so
swi t che

35 with these types of information. -27- O her types of information
be ac6§§§éd*by—rh€—€€P~—— The network elenen

CH"§%§&§%§ Thi s

I ons

§”° rOVI i nformati on as shown “i
|nfornat|on alloms l " t network el enents and 5 connect
based on network c Ies of possible types of such

I nformati on coul d be nanagenent nmessages, |oading, error conditions,
idle circuits. The CCP m ght-gakso provide the network el enents

al arns, or

with informati.on. 10 Box 510 shows that operational control

~m ght

be provi ded. 9p&hat imethod oaf r claim A\wswhexeim peileching tbepmefwank he

CCP. An exanghgnghe Subhip? i e Tbciiing &rf @dURLL BRbodsgBARGC RNt deci Si o

to retire a particular network el enent Opérational control would -al |l ow

the 15 renmoval that el enent fron1the sel ection pr.ocess. The CCP processes

the i nformtlon Thehamthedeiofdclaimo2 wWhereifr sedestmggalt‘h@ amtawdrk t he

use of p
|nforéa

10

15

20

25
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11. The method of claim 1 wherein selectihg the network
characteristic comprises selecting a connection.

12. The method of claim 11 wherein selecting the connection
comprises selecting a physical connection.

13. The method of claim 11 whereiﬁ'selecting the connection
comprises selecting a logical connection.

(1 SHREr Som et il e Bl e T e

14. The method of claim 1 wherein selecting the network

characteristic comprises selecting a network code.

15. The method of claim 1 wherein receiving the first
signal comprises receiving a first signal in Signaling
System #7 format.

16. The method of claim 15 further indluding selecting, in
the processor, at least one network characteristic based at
least in part on at least one point code in the first
signal.

17. The method of claim 15 further indluding selecting, in
the processor, at least one nétwork characteristic based at
least in part on the circuit identification code in the
first signal.

18. The method of claim 1 wherein receiving the first
signal comprises receiving a first signal in broadband
format.
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20 SCP. The selections are then made as shown in box 520. These

sel ecti on¥WG&1087y net wor k characteristics, such as net worBACTaIsg§re38§% and/ or
connecti ons. As—stated—abﬁve~—¥he—CCP may onIy sel ect a portion of the

net wor k charact allow the points or the switches to sel ect
the 25 remai n lmw Mﬁﬂ poi nted out that the information used in
processing is n mhlch |§3I|sted and those skilled in the
art will recognlze ot her useful i nformati oh which may be sent to the CCP.

Once network cfgr afﬁérxh?ﬂ& g vvor fﬁfﬁci eﬂnrﬁ)?&i qﬂ%ﬁﬁznd""ééle%ﬂriﬁl tl)?le

poi nts and the a ’ngl | cab ment s he sel ectl?g‘)

signals are for3fIPRQSESSRRr A%t ARBSE RN AatHorkeFRAEACEeEISthG ?ﬂ-ﬁ%ﬁ@
character- istiesstseirgiaxt on Hanesishoya typecihr éhentitst sbghak.
appropriate network el enents in box 535 which will typi- 35 cally result
In a communi cation path through the network el enents and connections. O her

activity, Buch?®s HEpplmethod of xglaim ohsturkheaw ninadiuding &rlestinghtite
i mpl ement ed aszﬂelﬂrooﬁyydﬂ ole! T¥ast oMtk aRdradler 5616 Sasds at

f ormul at ed and1 seq: jt.r? It,gze p0| ntt lea'rg/éolacall,gg/t{or}!e JeY %1%rlalds Qener: in
the first signal.

525,

10 21. The method of claim 1 further including selecting, in
the processor, at least one network characteristic based at
least in part on set-up information in the first signal.

22. The method of claim 1 further comprising receiving

15 information into the processor from the network elements
and wherein selecting at least one network characteristic
is based at least in part on the information received from
the network elements.

20 23. The method of claim 22 wherein receiving information
comprises receiving information which reflects the loading
of at least one network element.

24. The method of claim 22 wherein receiving information
25 comprises receiving information which reflects the status
of at least one connection to the network elements.

25. The method of claim 22 wherein receiving information
comprises receiving information which reflects the status
30 of at least one error condition.

26. The method of claim 22 wherein receiving information
comprises receiving information which reflects the status
of at least one alarm.

35
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ated by the CCP are jsen't to network elements or nultiple 5 signalihg

points. These new stgtats—eeuld—be-t he sane, however (i Signaling
IS typiv%%?fl’vo'?ent to the different network el enents m?g&kﬁ%@&&s&ed as part .

of a conmuni cationu epresents the sequence that the CCP
perforns 10 in o ®lcontrol communications and establish a
communi cation path froma first point to a second point through network

el ements and connections. Figures 6 argl4< represent ~a simlar sequence, and
they are in the context of an |nterexchange Carrjer &I XC) simlar to that
depi ct ed 137. | Thei gethod. of TRaimxe2awbepeinDseceiNangt informatisa7

signal i ng fasup:idde rdth IO ¥ gRall i AgUEFEEeR VE STAE BRI Ne subst anti al

portion of the comunication path. Figure 6 depicts the flow of the CCP in
a version of the present invention when a comunication path is estab- 20
| i shed from8&heTheCriethibdnaof oeais I fudther t bemp2isindgorece@vihgws t hat

SS7 j f ' oLl f
Part (NP Depuma i Rk CHi"grifddion $r6 30 9‘%?8%3};:%‘??%%?8%2?% od
in the art ntrRdkrand isplegting ataileasth ong ngtwerkn ghpgasterdgsies

(0PQ) f and _tﬁwsélaaﬁd' NAfastn i@baﬁt@ﬂ%ﬁ@gpﬁf%rﬂﬁ? EQ-ldihlt lt%daatd_ei:'%cng -
speciti Cc siIgnal_l.n Ints.i.n.the networ and are typically assocCclated w
a switch. < trf'.%r%c‘]ile qgRErolL- '

10 29. The method of claim 28 wherein receiving the inforw:-
tion comprises receiving an instruction not to select a ‘
particular network element. ' '

30. The method of claim 1 wherein generating the second
15 signal comprises generating a second signal in Signaling
System #7 format.

31. The method of claim 1 wherein generating a second
signal comprises generating a second signal in broadband
20 format. '

32. The method of claim 1 wherein generating a second
signal comprises generating a second signal containing
different information from the first signal.

25
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‘and DPC define a portion of the desired communication path. Wen the
comuni cayho&zfpai h is extended into the | XC 30 net wor K, pdinesoSiisss2

desi gnates the LEC cted to the I XC (#325 on Figure 3).
Previously, the DPCTml“w g!ﬂ“ﬁgﬂi‘ﬂﬂhe narrowband switch that the LEC woul d
connect to for callssnto t * In this enbodi ment of the present

i nvention, the DPC may designate a particul ar 35 narrowband switch from

the LEC s perspective, but the CCP actudPy selects the actual narrowband

tch d. A.nmu band t ch. ts th t
From the: LEC, A0t MG 55, GO0RF S AL G RO o R, 40 Rt e

I dentificati onlébtieo(xsil Qetworkh whestegmat tise t hetﬁSﬁcp@dmplrh.aest reetwe®¥as 5
sei zed. Pr e¥iﬁﬁe{ sh¥s dHF BoHnBRLionas ﬁ{h@ RathBiRand xﬁ#&cMoﬁé‘ this

enbodi ment of present invention, the port 1s actua on a nux. Box
605 shows thaPathe WW’F%I \‘J’QGS'F&Pu%tl#ﬁ%ﬁtrrﬁnet PSHWPFBn‘H-?FEeWér#%Woand

swi t ches. sTheaeswitehgeandnGheteihl theOpitsiorkndls Mpaarabdeeic ddiraend CPU
Qcecupancy i nfof 08 b @ c4R4 Al PALRS by WiGASATR Tha! Hee@brk N1 adddes

whi ch
the method comprising:
receiving a first signal into the network from a
point;
10 routing the first signal to a processor that is
external to the switches; .
' selecting, in the processor, at least one network
characteristic in response to the first signal;
generating a second signal reflecting the selected
15 network characteristic;
transmitting the second signal to at least one network
element before that network element has applied the first
signal.

20 34. A processor for processing telecommunications signaling
wherein the processor is operable to receive signaling in
a format identical to signaling received by a switch,
wherein the processor is not directly coupled to a switch-
ing matrix and is linked to a plurality of network ele-
25 ments, and wherein the processor is operable to generate
new signaling information based on the received signaling.

30
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tells the CCP whi ch DSO ports are avail able on the narrow band swtches.

CPU occu tel |l sthe cCPoef—the—specific swtching | oad of each
nar r owb 99 %Th. Box 610 shovaM that the CCP nay RCIHNSEHOBHE st at us

i nformation fromt heun es indicating which connections are
idle. This informati to specify and bal ance routing

t hrough the br oadband’ SmAtCheS I f desired. As discussed in relation to
some of the other enbodiments, the 20 _Jyroadband switches may be left with

that selection. The CCP processes the information it has received in box

615.  Thosesski bl %dc%sfsﬁﬁgsgysééﬁ Q‘é@r?reéeéﬂ‘&j t &1 ¢ SR et gl woul d

be useful in thls conteé resu rocessi ng, .a narrowband

switch and aSBEPR3ANT %ntﬁﬂﬁf:"%]‘l‘{:ﬁa%ﬁ@ﬁp yBPEUPF), s thec metwark hown
in box 620. Pkéngetomprilsedrodvipilhralittyh otayebwozkoebemmtélaméi@m

across the bgga e t ﬁg%gﬁﬁi

will pro essaghghggq BﬁE“BEEwo%ﬁ eiﬁﬁéﬁgrg% SMAtE%es virtually

i nt er chalgeaBF2Ce8§ing systep, ?5“5563& %9 eﬁhea s!’#&ﬁﬁﬁsr nkhe RYIRPSSESe

sel ec- tionsing ggstemtedmpnﬂsesﬂt to the appropriate broadband switches in

box 635. As di scugse o) ngl_s &ﬂgﬁ ter iNng units
to handl e signali %ﬁ Q?tégfagé FHQE‘ g %a an?és/vm ch%}sllévé}ﬁs &A( er nal
tables to 35°Pe§éFé€’c’a rbam%mttw%édgmlnmornauon in the

a translator that is coupled to the interface and is

10 operational to identify particular information in the

received signaling and to generate new s1gna11ng based on ‘
new information;

a processor that is coupled'td the translator and is

operational to process the identified information from the

15 translator in order to select at least one hetwork charac-

teristic, and to provide new information to the translator

reflecting the seléction, the identified information being

used in the processor before it is used in the particular
network elements that receive the new signaling.

20
36. A telecommunications network wherein the network
comprises:
a plurality of network elements wherein at least one
network element is a switch;

25 a plurality of connections between the network ele-
ments; '

a processor located externally to the switches opera-
ble to receive a first signal, to select at least one
network characteristic in response to the first s1gna1, and

30 to generate a second signal reflectlng the selection;

a plurality of links between the processor and the
network elements operable to transmit the second signal to
at least one network element before that network element
has applied the first signal.

35
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éignal fromthe CCP. Such information mght identify the -30- existing
ext ent of wdws/masnuni cati on path and specify the narrowbarrdTais9s/aissand t he

DSO port on that sw E “II n m comuni cation path shoul d be extended.
The tabl es woul d be'ul umﬂu lm |" L i nformati.on and yield a par- 5
ticul ar broadband corfneéti bn Yo Use€. Broadband switches further along the
communi cations path could also receive sinlar signals fromthe CCP and use
simlar tables. Alternatively, the br oadB4AT swi tches further along the
conmuni cati ons_Jpatf, m ght. onl.y nged.to_enter an internal 1 abl e using
the T noom ng BYbadbaRd REFHER i O SAALH: Al Workelbr SAAbATRF ISR Ictt i 87 or
whi ch to exterthterexghangs canriiexs path. Those skilled in the art are
famliar with broadband systens which can acconplish this. Broadband
signaling is 15 i scussed.in _the follow | TU-TS Reco ndations: Q 2762
"BoI SON, B | STE LS BEWOrKohfo FiA1m, A VRRESLE ThR MERMATK G5 podocat Sy
B-1 SDN Uses Pamstchargs nmrrisyd Codes"; Q 2764 "B-1SDN, B-1SDN User Part -

Basic Call Procedures”; Q2730 "B-1SDN, B-I1SDN User Part - Suppl enmentary
Servi ces"; .

39. The network of claim 36 wherein the network is a
connection-oriented network.

10 40. The network of claim 36 wherein the network is an
international gateway.
41. The network of claim 36 wherein the network is a
satellite network.

15
42. The network of claim 36 wherein the network is a
wireless network.
43. The network of claim 36 wherein at least one of the

20 network elements is a broadband switch.
44. The network of claim 36 wherein at least one of the
network elements is a narrowband switch.

25 45. The network of claim 36 wherein at least one of the
network elements is an asynchronous transfer mode switch.
46. The network of claim 36 wherein at least one of the
network elements is a packet switch.

30
47. The network of claim 36 wherein at least one of the
network elements is a server.
48. The network of claim 36 wherein at least one of the

35 network elements is an intelligent platform.
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20 Q2750 "B-1SDN, B-I'SDN User Part to DSS2 |Interworking Procedures";
and Q 2610 "Usage of Cause and Location in B- |ISDN User Part and DSS2". In

at Ieaswoé‘lﬁ@l@ﬁbo band switches are equPGHEISAAESA signaling |
SR e

i nt erwor ki ng uni t transl ate SS7 nessages into B-1SDN
nmessages. I n that even could transmt SS7 to the broadband
swi tches which could convert the signals properly. Interwrking is

di scussed in | TU-TS Recommendation Q 26§, "B-1SDN, B-1SUP to N-1SUP

I nt erwor ki ng". 30 I n one. enbodi ment, the broadband sw tches may
sel ect the ac.guatrhéi rettworlondeciadldin haé whetreipondspobitiogh of Ntket 0 a

as A LEC sw T} o 51058 SREERROACY SR O P T D080 port |

since the 35 br oadband switch was in effect doing so. The i nternal
tabl es of thsypr eadbandkworl cBes dxi 6 Rmettedimesl bBrtion3lof t khager
when t he partJ cul br o db.an% V\@,S co necting to particular broadband
connect i dns.$ oiar'ﬁw‘tﬁl ey dﬁﬁagﬁ‘t Bgmg a DSO port on a narrowband
switch or any : :
51. A method for controlling communications in a telecommu-
nications network wherein the network comprises switches
and connections that establish communications paths 'among
10 points, and the network is operable to control the communi-
cations paths by signaling the switches, the method com- ‘
prising:
receiving a first signal into the network from a
point; -
15 routing the first signal to a processor that is
external to the switches;
selecting, in the processor, at least one network
characteristic in response to the first signal;
generating a second signal reflecting the selected
20 network charaéteristic; .
transmitting the second signal to at least one switch
~ before that switch has applied the first signal.

52. A telecommunications signaling system for use in
25 conjunction with a plurality of telecommunication switches
which comprises: |
a plurality of signaling points;
a signaling processor linked to the signaling points
and residing externally to the switches, the signaling
30 processor being operational to process signaling, to
generate new signaling information based on the processing,
and to transmit the new signaling information over the
links to multiple signaling points.

35
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épecified point. Upon the trigger, the broadband switch 5 woul d signal the
CCP of t@g ffee@gband connecti-on—+t-has used. The CCP woulpgriyasHdgey ate this
i.nformation into the signal it sends to the narrowband switch or specified

point. It is prefer n “nn'mmmmniel ect the DSO port on the sel ected
narrowband sw tchesm m $hoadband 10 switches be allowed to
sel ect the broadband *cofinetti'hn out of the network (through a nmux) and
signal the CCP of its selection. The SS74%essage fromthe LEC i nforned the
CCP whi ch DSQ port had bpeen seized (:t he CIC), on which | XC device 15
(DPC), and bydshi Thel ARG (BKETEBOOT BJaiPadd n¥heReiBsEtor PeFhr ough
t he nmux (#38Gimnaliiguy eir¥ormatd ofiCh sk vomprilsiedh ofodiifferentt sdgnaling
comuni cati o j | Qe 0 s d 1.1.C 0 i gure
3). The CCP &e%%e?\s@-ti%&l%&)q 121’nE}"&neet&\4\%()rf?l<eti‘r\?\a/|9‘t%hQt§L .Hg‘a_,‘pr osegeégéﬁgfi %ﬁt"t o]
extend 20 thransmhhad fi9 different: sAgnAling v pPeiMESo t he sel ected
narrowbargd switch as shown in box 635. Box 630 shows that the CCP

formul ates an SS7 nessage based on the selections relating to the
narrowband switch. SS7 nessage fornul ati on net hods, such as drop and

i nsert, 25 Sdr.e Theosdgnalihg system ofhelalRC52swhersein el plwxtalitlyl of

desi gnat e { he.aalg ANGes Woli it sSEhEA £ls e HiF Ldh AR SuEekh bRgerted
that will designate the DSO port on that ) .
are directly coupled to a processor in the switch that
10 directs a switching matrix in the switch in response to
signaling processed by the signaling point, and wherein the
signaling processor is operational to direct the switching
matrixes of multiple switches by signaling multiple signal-
ing points.
15 .
55. The signaling system of claim 52 wherein the signaling
processor is operational to signal multiple points in

response to signaling from a single source.
20 56. The signaling system of claim 52 wherein the signaling

processor is operational to signal a point in response to
signaling from multiple sources.

25
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switch as selected by the ‘CCP. The SS7 nessage is sent to the narrowband

swtch in box 640. 30 As such, the comrunication path is extended
fromt hEVQ_SEGlQﬂ?roug etwork to the narroREENEMABRch, and

t he narrowband svm ified of the incom ng comunication path

Anot her portion of W mﬂ‘ ﬂﬁl]ﬁont ains call information including AN
and DNI S. Thi s s supplied by the LEC and is in the SS7

nmessage sent to the narrovvband swi t ch. -50--32- The narrowband switch uses
this information along with its own programmng to switch the call. This

swi tching neyy | rAChu@aouabeL@oﬁwdlq Sggc%ﬁﬁhﬁa’a‘tﬁéﬁs R @edakahates. The
narr onwband sw tch, wll se t C_hased on cessin It will
o ton the BGEHiSTS nabusE SR SempEdReR, 2 PARZaSEY’ Rlc SBaRABeFed to a
t runk conneod:cmbnxséme:mmﬁ l‘asm\d)mmsm.hchnahaeacslebondutswrigchcenar| 0.
e by ol BeEEBlhe’ Bl UoekA P PUELAL G ARG LG 5,
in an S neRNe oven GﬁgnﬁFFﬁ°t‘ﬁeb#fé‘W%3@heas%W‘G% |"~'d@1tt|eﬂ-?i°ﬁgm?he new
DSO cir- nications network being operable to control the communica-

tions paths by signaling the sw1tches, the method comprls-

ing: '

receiving a communication path into a first switch;

10 receiving a first signal that relates to the communi-
cation path into a processor before the first signal is ‘
applied by the first switch connected to the communication
path, the processor _beiﬁg external to the first switch
connected to the communications path; _

15 selecting, in the processor, a particular second

 switch for connecti.on to the commun:.cation path in response
to the first signal;

generating and _transmittihg a second signal to the

first switch connected to the communication path reflecti'ng

20 the selected second switch and a third signal to the
selected second switch relating to the communications path;

extending the communica_tions path from the first
switch connected to the communications path to the selected
second switch in response to the second signal.

25
58. The method of claim 57 wherein the first switch and the
second switch are different switch types.

59. The method of claim 57 wherein the first switch and the
30 second switch are the same switch types.

60. The method of claim 57 wherein the first switch and the
second switch are provided by different manufacturers.
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‘cui t, and a new OPC designating the narrowband switch itself is placed in
t he SS7 meessgmsand sent to the CCP Figure 7 shows the fpcrwssbioisse CCP

when extending a 15 path fromthe sel ected narrowband
switch to a point o Ml!@ ﬂl in one enbodi ment of the present
I nventi on. The SS ed by the narrowband switch after

processing the call is received by the CSP'I n box 700. Init, the CIC
desi gnates the DSO port the 20 conmuni @A ons pat h ext ends fromon the

narrowband s ch e | e X

correspondi n\é\%%on%‘ggt ﬁ%ﬁ‘g'gd %fseg‘%ﬂcnar?%dg’?%?%gheq f%rggnr?\gc%l on tsha
comuni cat | onbpaa@bands switek: and btk second tﬁ‘@é&%n@ﬁ s@i tharrowpand

The CCP nmay akgetégceive status information fromthe broadband swi tches as

shown i n box 5., Thi or np n |l ows_ t he CCP._t. sel

connections i %Qdeﬁlnf té‘°é;§°d'| §8ﬂg§3gh??lecwa‘d§§ﬁd‘% h%st %e%d"%:e t hese
sel ec- tiBns. ni’?@ttan$ynetﬂerbrmmwmtsﬁﬂasﬁ vmurajsié:x mfermt@tﬁs
tables to sel gghp Pigédbaﬁdaﬁomessﬁl ANBi PSS ey PEcH Nri NP tdWbrid) gmcm,gnal

Lo Lhe 0% L LG o G0 SRECT LY et S TS cng o
to which the pathsmver aiomeqtdbhssbetvdehethsx saitteles3Sthe teledmmirown in
box 710, the %a@fgﬁéeﬁe%%?sﬁé.i% ao%%rable to control the communica-
10 tions paths by signaling the switches, the method compris-
ing:
extending a communication path from a first switch to
a particular second switch;
generating a first signal in the first switch relating
15 to the communication path extending from the first switch
to the particular second switch;
routing the first signal to a processor before the
first signal is applied by the second switch connected to
the communication path, the processor being external to the
20 second switch connected to the communication path;
selecting, in the processor, a particular destination
for connection to the communication path in response to the
first signal;
generating and transmitting a second signal to the
25 second switch connected to the communication path reflect-
ing the selection of the destination and a third signal to
the destination relating to the communications path;
extending the communications path from the second
switch connected to the communications path to the destina-
30 tion in response to the second signal.

63. The method of claim 62 wherein the first switch is a
narrowband switch and the second switch is a broadband
switch.
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sel ects the appropriate destination for the broadband -33- network to
extend t hwoss@msni cati on path to as shown in box 715. Thep&fibsssmgssase t he
new DPC provided by the narrow band switch to identify the destination for
t he broadband comuni cation path. 5 In box 720, signals are
generated reflecting this selection and,;ggnt to the appropriate broadband
switches in box 725. As discussed, the broadband switch may trigger and
signal the CCP when it uses particular connections. This would occur for a
connection through a nmux to a LEC 10 switch. This signal is accepted by
the CCP in box 730 and is used to identify the DSO port. An SS7 nessage
is formulated in box 735 and in it the CICwll identify this DSO
connection on the LEC switch (#335 on Figure 3). Alternatively, this DSO
port may have been selected by the 15 CCP and signalled to the broadband
Swi t ch. The LEC is signalled in x—m0, &From Figures 6 and 7, a sequence
is shown that denobn- strates the pfocedpres that the CCP can follow to
accept signaling fromthe LEC and-pake el ections that control

173/

FIGURE 1
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20 conmmuni cations through the I XC network. The CCP nust produce signals
to i1 npl enanésFbsy sel ections and transmt themto the applpiczalsbsozgss wor k

el ements. The CCP is able to use the routing, billing, and service features
of a narrowband switch, but is still is able to enploy a broad- 25 band
network to nake a substantial part of tdye conmunica- tions path. Figure 8
is a flow diagram of CCP signal processing in one enbodi nent of the

i nvention. Box 800 shows that an SS7 signal has been accepted by the CCP.
Box 805 shows t.hat 30 t he CCP determ nes the nessage type. |If the
nmessage is not a cal Ic rressagemlt is roued or used to updatf the CCP 2

menory if approprlateuas sho in box 810. Non-&al | nessag®s are fanﬂlar
to those skilled in tjhe art with exanple$ being filler or managenent
nmessages. If t s algall [me e, It |5 anj ned [
determne if i esnIfessa E N) i pubex}815. | oCal
-34- nessages r*zt t hos us%lled i&)gha_grt 4P jt_is
an | AM thefinfg W&tomat il er | @ept [ filca ANI )
is used to yal| ™ - i | ANBELIE
! | | i
| |
| ' ’ |
1 |
b | | | | |
O SO (SR A N
! .
~
B ~
o~ | \
\ i
|
; <
-
o™
X
Wy, 5
o
I 2
~ Lg 0
g S x
o~ ~ -
Q
Ll

USER
220-)

USER
220

— e —— om— —— At ——— ——— — — — ——



box 820. ANl validation is acconplished with a table | ook- 5 up and is
wel |  knovwwo 9ssfost nval i d, the comruni cation path is term netEUsSEM3sSHOWN | N
box 825. Once an IAMwith a valid ANl is determned, a table is entered
which yields an OPC -- DPC -- Cl C conbination as shown in box 830. One
skilled in the art will recognize 10 3/Bat such a table can take nany
forms. One exanple is to set up a table with every conbination of OPC --
DPC -- CIC on one side. The table is entered using the OPC -- DPC -- CIC
of the incom ng- | AM nessage. After entry through the,qﬁgields IS
acconpl i shed, the table yields a new OPC -- DPC 15 |[«TrC which can be
formulated into the SS7 nessage and sent to the swt ggetwork as shown
in box 835. The switching network is capable of using thi$’information to
make connections. Once the | AM signal@has been processed, subsequent SS7 20
messagi ng can be processed by a separ@te CIC | ook-up table entered using

the CI C as shown in box 840. Subseqhg T ssages, suc @addr ess
conpl ete, answer, rel ease, -and-releasec llet-e~can pragdeSsed by
entering the CIC table using the CIC in thadge non-1 AM Sy | 8. For

signals 25 directed|to the first point, the table yieldsNthe original OPC
which is used as the C. Additionally, subsequent nesslages fromthe first
point enter the CIC table using
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their CC, and the table yields the DPC previously selected by the-CCP for
the | AM pwoeS3I®SNQ. The CIC table is 30 const ant | y upReéssspIss? ef | ect
current processing as shown in box 845. 1In this way, the CCP is able to
efficiently process non-1AMs because theses signals only need to reflect
the results of previous | AM sel ections.4/Bhere can be exceptions to the use
of the CIC table 35 for non-1AM cal |l nessages. One exanple would be if a
new connection is allowed after release. In that .case, the | AM - 35-
procedures woul-d be followed. Those skilled in the art will recognize the
nunerous factors that can be used to design and |oad the tables. Different
OPC -- DPC -- CIC conbinations can be yielded by 5 the tabl es based on
many factors. Sonme of these factors are: cal |l ed nunber, tinme of day, CPU
occupancy, switch status, trunk status, automatic call distribution, opera-
tional control, error conditions, network al arns, user requests, and

net wor k el enent st at us. FOr exanple, 1f|la certain switch nust be
t aken out of service, it\$s‘ﬂ§re v+ eplased—in thq’gagbe with suitable
INTERFACE
| —— 470
TRANSLATOR
L—— 480
PROCESSOR
L1~ 490
MEMORY

FIGURE 4



substitutes. The switch is then effectively taken out of service because it
is no | onyerossedsect ed. If the CPU | oading of a certain pgiSdkgsgaches a
tthreshol d, its 15 presence in the tables can be dimnished and
distributed to other switches. In another exanple, if it is busy hour in
region A the tables may yield network afgnents in region B to process the
call. This can be acconplished by addi ng an 20 area code or a dialed
nunber entry, and tine of day entry in the table. For calls placed from an
OPCin region Ato an area code or dialed nunber in region B, a narrowband
switch in region B could be selected. As such, the DPC yielded by the table
during this time frame—s§fuld reflect 25 /a—S(Egl on B narrowband ?WEUOh.

Al so, for rom an eRe—+A—+egHor—B t o an grea—ecode—er—dial ed
nunber inf region A t abl es >houlgc Qi de tthe DPCjof aAC@EPDN B

nar r owban gr5ty @ [preferred WARIAL . || AM nes sagl@lfQWﬂTtDbtauEe 30
the CCP t %Mpé?}ﬁ%cP data ele ﬁ%ﬁéw gbase fof suppd¥@M The| SCP
woul d anspwer the query Hy using|tabgggsgesdi squssed abovePERABONAs wef s

woul d be jsent to the CCR and uspd to fornul at g signal [ ng. CONI&&&uent
messages woul d b§ then nhandl ed | [ ing the CICtabrg. AT exanpl e
of 35 such support would be for the to query the SCP in

/‘515

t he

PROCESS

f 520

SELECT NETWORK
CHARACTERISTICS
/525 | [530
FORMULATE FORMULATE
SIGNALS FOR
SIGNALS FOR
NETWORK oINS
ELEMENTS
L[ |
SIGNAL NETWORK
ELEMENTS SIGNAL POINTS

FIGURE &



response to receiving an | AM nmessage. The query may WO 95/ 31057 - 36-

i ncl ude t ¥o@BROSTI C, DPC, and the area code, or dial ed nup®ptsesnsskhe SCP
could use this information to select network characteristics and avoi d busy
regions as described in the above busy region exanple. For exanple, the
SCP 5 would maintain tables for OPC --6/dial ed area code -- tinme of day
conbi nations that would yield a new DPC and CIC. This assunes that busy
hour in a region corresponds to time of day, but other factors and yields
could al so be in; OQed. 10 In g0sbodi nent, the di tunber or
area code coul dfbe used to select the fiew DPC, and tine starrﬁs coul d be
placed in the skgnaling. This mght eqtail tables with OPCl-- dialed area
code entrijes that yield a new DRC Epfssz I N this cdse, narrowband
swi t ches ray MEREREST be] 15 n4ge Q@gsﬁé §erBM |1 Ng can beACGEATIINBOUSi|ng t he
time stan)sMEFPARCERFRG@Muld t hen V directlly usFRGMAR Yy the

br oadband |néERoTMIP (BRCs | s espeual MAN@I@(ﬁnt for POT S cBMEHES whi gh only
an area c¢dBPert ISPPUBINNd| need tq beyccupancy. CONNECTIONS

(/’515

PROCESS

r‘ 620

SELECT NB
SWITCH AND DSO
PORT
525 630
GENERATE BB
SIGNALS -- NB FORMULATE 887
SWITCH AND DSO MESSAGE -- OPC,
PORT FOR DPC, AND CIC
CONNECTION
(//-535 | (//"640
SIGNAL BB SIGNAL NB
SWITCHES SWITCH
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added to the tables. 20 As di scussed above, often a connection wll
consi st ofwows3espar ate connecti on procedures. One connectpcInugdsosssz dure
will be fromthe origination to a selected network el enment. The ot her
connection procedure will be fromthe selected network el enment to the
destination. Also it has 25 been di sclzgged that the CCP could actually be
‘di screet machines | ocated regionally. In these cases, the CCP device
processing the first_connection procedure could be |ocated in the

ori gination regiop” % the CCP device that processes the segdmd788nnecti on
procedure could ke | ocated 30 in the region of the sel ected network
element. T T tion offers the advantage of

| east a por|ti oaceEpt Bg7 conmuni cation control fromthe c
By exam ni g messAgermomt iing si gnal i ng i ndependent|y of
pat h, nul ti[phes@sTcH swWrcHes and network el enents can b
opti mum way. CowguaiCcati qns paths are no longer limte
t he connectlions the switches can control. Networks do n

bnHoteRt iINFo pat h.
t he RROMIBEI cat] on
P C GWITCHES]-i n
d tQONNEGTEINS onfl y

bt have to wait] for

st andar di zat1 on anpng signaling and
' (710
PROCESS
///715
SELECT
DESTINATION
720 /-730 / 735
( [
ACCEPT BB
FORMULATE BB SWITCH FORMULATE SS7
SIGNALS - SIGNALS MESSAGE - OPC,
DESTINATION REGARDING DPC, AND CIC
CONNECTION
4
(/,725 </””‘740
SIGNAL BB SIGNAL LEC
SWITCHES
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interface protocols. The present invention allows for the selection-of 5
net wor k ch¥®8%31887% stics, such as network el enents and conrrayusosiesssbef or e
sw tches process or apply the signal- ing. The switches are not required to
have a capability either to nake selections or to signal each other. The
swi tches only make connections as direct&8@ by the CCP which 10 signals in
each switches own signaling format. Various criteria can be used for the
selections in the CCP, such as tinme of day, |oad balancing, or invalid AN .
As such, the present invention allows for a snmooth transition from
narrowband to broadband networks. It also allows for the 15 sel ection of
network el enments, such as servers and enhanced services platforns. The
present invention represents a fundanental and powerful departure from
previ ous tel ecommuni cations tech- nology. By separating the conmunications
path from commu- 20 ni cation control, the CCP can utilize different
net wor ks and network devices intelligently  Previously, telecommu-
ni cati ons systens have been dependé¢nt on the swi tphes to acconplish
comuni cation control. As such, telfecompuyca- tipnsggystens have had to
wait for the swtches to devel op 2% é%%ﬁﬁéﬁ?atibn control before new
€s

technology could be inplenented. [SwitcC ave hl ways been required to

physi -
(- 810

TRANSMIT AND/OR
STORE SIGNAL

( 840

ENTER CIC TABLE
AND YIELD OPC
OR DPC
(/’ 825
N TERMINATE
COMMUNICATION
PATH
Y 830

- C [

FORMULATE AND ENTER TABLE AND
TRANSMIT YIELD NEW OPC, LOAD CIC TABLE

SIGNALS DPC, AND CIC
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cally make connections and provide control over which connections are
required. Switch capabilities have not been able to keep up wth all of

tshe network possibilities 30 avail able. The result | S
Swi t ches have been given support in this dual %( ! a%tJP? 630851
processors provi de support for conmmuni cation 'dkmeQngﬁ‘lggs

devices only support the swtches communi cgtli
remai ns 35 essential to comrunication cont rol. This dependence has

created a bottéffgﬁgtgavslq 5bfafY2 | ROPoRBIHE" by DOSRLDI hie advaRfagbbls

One advantage 0 resent 1nvention is that it all ows narrowband

swit ches be usEeri| HPéP@hari'gjbaEﬂ’fltq nd¥en 3o d’&&%n’&?BYogﬁl?&H&'eﬁmecFlheP%?k
Any narr Owban%ééhtaavélapédbent o upidit idln AN Ghedd hwitdites Ut These

LrarfiC and CUAIg) Q0ek OWlai i 0%hSeh ST S  Sh ToEe Crodiondl "Bhoncy
Tho CCP vmsl rmdodoalelffm\ie_nc'yhe andadyudbity net wo Examp lasot rare nal8oatand
Solton oM s hEatPbbas 10pi1h iNgLFRRhE0 Rk ¢ RN EPLL GRS ! OoREVLRT K

for broadband networks, the development of these features

is incomplete and does not provide the functionality of

current narrowband features. Unfortunately, narrowband

10 switches do not have the capacity, speed, and multimedia

capabilities of broadband switches. The resulting

- combination is separate overlay networks. Typically,

narrowband traffic remains within the narrowband network,

and broadband traffic remains within the broadband network.

15 Any intelligent interface between the two networks

would require that signaling information be transmitted

between narrowband switches and broadband switches. At

present, the ability of these switches to signal each other

is limited. These switch 1limitations create a major

20 obstacle in any attempt to interface the two networks. It

would be advantageous if narrowband and broadband networks

could interwork through an intelligent interface to estab

lish a communications path between points. At present, the

interface between narrowband and broadband networks remains

25 a rigid access pipe between overlay systems.

The reliance on switches to both perform communication
control and to form a part of the communications path
results in impediments to developing improved networks.
Each time a . new network element, such as a broadband

30 switch, 1s 1ntroduced a telecommunications network may be
forced to delay integrating the network element into its
network until standardization of signaling and interface
protocols are developed for the switches. At present,
there 1s a need for a portion of the communication control

35 p]_:ocess.lng to be independent of the switches—that—form—a——
part of the communications path. : REPLACEMENT SHEET
12DEC 1995
AMENDED SHEET




transfer narrowband swtch | oads. An inportant advantage of this systemis
that both the advantages of broadband and narrowband systens are uti -

|lized. The transm ssion capabilities of a broad

coupled with the narrowband network's ability tmﬂ%fe 85076%5 2
exanpl e, the CCP can use the broad- band net s,ubs{\ank ¥

call connection fromorigination to desti nanmgﬁ{p WCERvdiifd itg%t 3595
traffic to the narrowband network for processing. The narrowband 20

net wor k can appegahisat thescoanectasnbiihevigabiy ponhiengs ©octher elesent..

the traffic | Spfll Gl BLLOAGK B¢ 1°cBRAREAL iBAN MY BREECEIVed éiéeg qf

t he connecti on. can then ‘us€ the routjng rmatlon enerat
the narrow baRet¥pskemlenentyt anghthe sglection cﬁfgﬁ‘ may

systemto the ésﬁébﬂibbgﬂr éaéttf eaulcbnn@&m emmg&amﬁl@ﬂsS@)é&tlmc
does not have to dev I or "80 " routing feature for its
br oadband Tet V\B?R.nec gsga% é’égc &ll?@(?é’ﬁ"Se the CCP allows both
networ ks to work tpgnbhsklllllbal Ilngehbl ;rt3€)111 recodndzkethadvaheage laic-t he
present | Vet Lot padinl! HLEUAEn k. Hiale hhsho PRfENERR® g U0
ar chi t ect ur es, ehementisand Thei tQﬂibanamé: |sgleaaﬂoralhethednebweakhe&ements, A
substanti al peécﬁg£ﬁg8nogft@ﬁe network elements, or none of the network
10 elements leaving the switches to select the remainder. The
CCP might select all of the connections, a portion of the
- connections, or none of the connections, again leaving the
elements to select the remainder. The CCP may select
combinations of the above options, but the CCP will always
15 select at least one network characteristic.

In another embodiment, first point 170 may want to
access other network elements such as servers, platforms or
operator centers. For example, such elements could be
located at either fifth or sixth network elements 135, and

20 136 respectively. CCP 120 will receive signaling from
first point 170 over first link 191 indicating this re-
quest, and first point 170 will typically seize first point
connection 171 to first element 131. Again CCP 120 will
select network elements. If sixth element 136 is selected,

25 CCP 120 could select a communications path from first
element 131 through either second element 132 to fourth
element 134 and then to third element 133, or through a
direct connection from first element 131 to third element
133. If CCP 120 selects the latter, it would signal first

30 element 131 to further the communications path to third
element 133, and it would signal third element 133 to
further the communications path to sixth element 136. As
discussed in the above embodiments, CCP 120 may also select
the connections, or the elements may be left with that

35 task. ~
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35 switch ports are taken up by these connections. By elim- nating the

need for the swtches to connect to each ot her, -39- these ports can be

el imnated. Each narrowband switch is only connected to the broad-band

system This architecture requires fewer port g apemswtch(z !@

bal ancing with the CCP, the number of ports ré |red on bu W hes c g

be reduced. The architecture in the presemljgyﬁgc!qlpﬁ ilr f§9

addi ti onal broadband ports, but these can be si gni |cant cost

savi ng versus narrowsnié kaowh iAdthéi 2P| | in-bdied ey isVidygdie Qﬁlﬂty

| onger signal gagh %hﬁ%n? H%SraU: ﬁ%@@?ﬁ ”&ﬁﬁeé’ﬂ@&é el ih t#e

Thi s concentration accounts I'n required 'signa

ports. This red®®B-on PO bl§ ma@%eesfav%m l?nlenec‘é'lmﬂ?ﬁh??or?rof 15‘?195 isns

ment i oned aboveypdeaddwanpageidédt hso ptheenisényv @rdmitdss ahd athhs|y the

treat narrgwbaquﬁﬁf usQrb£5g%a858u8§ éﬂergﬂfygfj ‘%ﬁﬁﬁfﬂggﬁ%ns path.

i nt er changeabl ﬁ‘ can pi any narrowband switc ocess

particul ar cal heriind tdalo e tMerkn sMidok typdcall 1ya resnyesd tg\ﬁi ldmg of

service w thoutroakithe eshhaftcatidsnsecpathnahdltransfers it to an out-of-
band signaling system. The current invention is fully
operational in this context. Although the switch may

10 receive the signaling initially, it will only route the
signaling to the CCP for processing. Even if in-band
signaling is used within the network, the switches could
remove signaling from the communications path and route it
to the CCP for processing in accord with the present

15 invention.

Thus, preferably the CCP processes signaling before it
is applied or processed by the switch such as to select
connections or generate queries. Preferably, no or minimal
changes are made to the signaling prior to the signaling

20 being received by the CCP so that the CCP receives the
signaling in the same format as a switch would receive the
signaling. The CCP may also process the signaling in that
format. The switches make their selections based on the
CCP selections, thus the switch selections clearly occur

25 after the CCP has processed the signaling. As such, the
switch may route signaling to the CCP, but the switch does
not apply the signaling. Some examples of a switch apply-
ing the signaling would be selecting network elements or
triggering and generating queries for remote devices.

30 In one of the above embodiments, the switches did not
select the network elements and connections, initiate the
signaling, or otherwise control the communication. The
switches only followed the instructions of the CCP and
actually made the connections that furthered the

35 communications path. In one embodiment, the switches were
allowed to select the actual connections used, but even

these
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this sinplifies the introduction of new services into the 20 network. A
swtch can be pulled out of service sinply by instructing the CCP to stop
selecting it. The switch can be re-programed and put back |nto sefw ce
Then the next switch can then be updated int manne? Ry I_)oi?_
the switches are inplenenting the new service.

easily puI |l ed to test devel oping appli catl ﬁ??‘ PO'F)@'{@ i\% DEEIC@GQS

flexibility also allows the CCP to bal ance swit oads through the network
durl ng peak ti wgstmnqdmxt@m% the| cogmunéaatiomhpathbl amdnspecifive theed

to i pr| enent Cm lﬂ}ﬂi W \ﬁld % %@%w C§p théte%r% It{b Vgﬁ[ ance

narrowband network. Instead of programmi ng_t several swtches to
anong t hersel véde oﬂ%m’&BﬁFrﬁﬁﬁlPB t weaﬁda@fﬂ e9¥tended. onoTher tables

advant age i s t heullusé i aﬁteaeealvhtaﬁttlupstnﬁrorﬁ{aelioharagﬂ igDaka R re
that a call pa;sic}ugra%ggﬂrgﬁ angre }1 an, two narrowband_sw ag ea_ arr.an edsi n
a hierarchP- c | FrEoRgRand, GANAEERGPR &%IMRR- a PFORIRPPH; SWh
-40- in which Surther cnbamg thet cbmumueartribwsccyatﬂntmhl@uhlbbi reaidive
requires that ts*iﬁiﬁ%'xj Qiaﬁatlgr O.“;ggmt Whd'2ddPY and use similar tables.
Alternatively, the broadband switches further along the
communications path might only need to enter an internal
10 table using the incoming broadband connection and yield a
new broadband connection on which to extend the communica
tions path.
Those skilled in the art are familiar with broadband
. systems which can accomplish this. Broadband signaling is
15 discussed in the following ITU-TS Recommendations: Q.2762
"B-ISDN, B-ISDN User Part - General Functions of Messages";
Q.2763 "B-ISDN, B-ISDN User Part - Formats and Codes";
"Q.2‘764 "B-ISDN, B-ISDN User Part - Basic Call Procedures";
Q.2730 "B-ISDN, B-ISDN User Part - Supplementary Services";
20 Q.2750 "B-ISDN, B~ISDN User Part to DSS2 Interworking
Procedures"; and Q.2610 "Usage of Cause and Location in B-
ISDN User Part and DSS2".
In at least one embodiment, the broadband switches are
equipped with signaling interworking units. These units
25 translate SS7 messages into B-ISDN messages. In that
event, the CCP could transmit SS7 to the broadband switches
which could convert the signals properly. Interworking is
discussed in ITU-TS Recommendation Q.2660, "B-ISDN, B-~ISUP
to N-ISUP Interworking".
30 In one embodiment, the broadband switches may select
the actual virtual connection that corresponds through a
mux to a DSO port. This DSO port could be on a narrowband
switch or on a point, such as a LEC switch. In this case,
the CCP would not need to select a DSO port since the
35 broadband switch was in effect doing so. The internal
tables of the broadband switches would be programmed to
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band swi tches. In the presefft. irvent:
required for each call. Thgs use- of br‘“@a:cB::B\!

@ ches 55’@3}32 g
1%l 4, nent STt | BIRBGOPCTIRIOE] 2DEc igs

processi ng tel ecommuni cati ons S|gnallng that conprises: receiving a
t el ecompuaIMEs ons SI gnal ing nmessage into a signaling processor that is
| ocat ed _exter, naI ‘ﬂey swi tch; processing the tel econmuni cations
signali Wg’ i gnaling processor to select at |east one
characteristic for1.a C@MuUfethbdonstqmt hptotessingec welatiomhirita tisets

gener at i new t Lcatjions signaling message in the signaling
SRl A L e P

processor eas part on at | east one sel ected
char act eri st imeceining a telecommunlcatlons signaling message into a

signaling processor that is located externally to any switch;

processing the telecommunications signaling message in the
signaling processor to select at least one characteristic for a
communications path for a telecommunications user;

generating a new telecommunications signaling messagé in the
signaling processor that is based at least in part on at least
one selected characteristic; and

transmitting the new telecommunications signaling message
to a switch that did not generate the telecommunications
signaling message received into the signaling processor.

2. The method of claim 1 wherein receiving the
telecommunications signaling message into the signaling processor
comprises receiving a Signaling System #7 (SS7) Initial Address
Message (IAM).

3. The method of claim 1 wherein receiving the
telecommunications signaling message into the signaling processor
comprising receiving a telecommunications signaling message in
broadband format.

4. The method of claim 1 wherein processing the
telecommunications signaling message comprises processing based
at least in part on a point code in the telecommunications
signaling message.

5. The method of claim 1 wherein processing the
telecommunications signaling message comprises processing based
at least in part on a circuit identification code in the
telecommunications signallng message.
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grgnsm tting the new tel ecomm‘nf’(fat”l ons’ 54:\gnal I ng nessage to a sw-tch

I d not generate the teI o catlons Sig sage c£t he
signaling processor. T Thp aﬁﬁmm n %??1]

t el econmuni cati ons si gnal I ng massage I nt 995
receiving a Signaling System #7 (SS7) It aﬁm P&U?E@(:qu

The nmethod of claim1l wherein rgce'l Vi rE]g t.he, teI ec mTunJ cat E_%résésssll%nal hplg

nmessage into the si @nal i%ep orﬁ)lﬁlsnés re
t el econmyu Xeétdiiien 5¢OOhS Us 1gnabing i message bamlpfnseat PrdCeSSIﬁgeb&sedod

of claim r [ caty
conpri ses]fpmg §{§'| ng 3’%2% 89 %eas%gaf?c %nﬁtg g{g‘l%ntst %g%‘%bx?ﬁuﬁﬁééi;‘QSns
tel eco_rrmﬁmmlm regPAYENg nessage. REPLACEIVENT SHEET 5. The net hod
of claim1 wherein processing the tel econmunications, signaling message
conprises processing based at leasf in part, on_a c}‘grcwt |dent|f|cat|g

w gﬁai m

code in the tel econfruni cEeeomethoethaPEnF AR ade WRETE1N TRX ORESTII D
| wher ei RdYSESEPiNDcabiohs! eﬁmﬂngmemgel qmbrﬁgeseplsagessmngr based

processing based at least in part.o . :

t el econmft cut?Bhs 18 &35G P n%sééﬁg? e% éogt %fg"?‘a‘.‘%“ C@Rerern
processi rmqﬂteli@em@mgecat i ons si gnal i Nng nessage conpri ses processing
based at least in part on a dialed nunber in the

8. The method of claim 1 wherein processing the
telecommunications signaling message comprises processing based
— at least in part on set-up information in the telecommunications

signaling message.

9. The method of claim 1 further comprising receiving
network status information inte the signaling processor and
wherein processing the telecommunications signaling message
comprises processing based at least in part on the network status
information.

10. The method of claim 9 wherein receiving the
network status information comprises receiving network loading
information.

11. The method of claim 9 wherein receiving the
network status information comprises receiving a connection
status.

12. The method of claim 9 wherein receiving the
network status information comprises receiving an error

condition.

13. The method of claim 9 wherein receiving the
network status information comprises receiving an alarm.
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ol _ : : _ e _

Edm:“? f’ﬁte' Ceecormmuni oat f ons. of gnal ;g PLSHJ® cormpdh Sob G2 Bdsng

rased at |east in part on set:up infor B Heb&f 12@8@%95
: : JH;Jﬁgam;w

si gnal i ng nessage. 9. The nethod -of “#24ls
receiving network status_jinformation into.the signalin r ..and
wher ei n processi ng the t@PEcdﬁ%ﬁ? aﬁtgnglgilﬁ'na |gr§" er%%s’gg%%%%%{ﬁ L the
processi ngetwoer statenimfiormeriorogompriseswoekeivinga Sigoakingolysten
The npthqg¥of g;g%g19 wherein receiving the network status information
conpri ses PV g network | oading information. 11. The net hod of claim
9 wherein receiving the network status information conprises receiving a

connection status. 13. rhBeneBté@bobiakn INfAiWnecompedeitigigetbéving
network status information copprises recejving.an error, .conditi

REPLACEMERRREREEINad. contrgl rgt HoEmat e A4 FIRALARG QFRIS%PSﬁ«?rnSf\%r k

St 3}1 gfe: r'}ﬁ&éf@ihp%ﬁ@@@ét 5 Jsixgg rﬁc@it \ﬂdl@cftﬁ}nﬁhﬁrdﬁti’bhs sIgaatdinigdmessagai m
recej Vving e network s us inforgmg i [ Lyl

S gnal | ngCEEE LAPR TPkEEeREARY; batednal TRA i WREF B P8, pBRERLSAE,

recelylngcoperalimnﬁbrmahﬁan i nformation into the signaling processor and

wher ei n processing the

16. The method of claim 15 wherein receiving the
operational control information comprises receiving an
instruction not to select a particular network element.

17. The method of claim 1 wherein generating the new
telecommunications signaling message comprises generating a
Signaling System #7 message.

18. The method of claim 1 wherein generating the new
telecommunications signaling message comprises generating the
signaling message in a broadband format.

19. A method for processing telecommunications

signaling that comprises:

receiving a telecommunications signaling message into a
signaling processor that is not coupled to a switch matrix;

processing the telecommunications siQnaling message in the
signaling processor to select a connection for a communications
path for a telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on the
selected connection; and

transmitting the new telecommunications signaling message
to a switch that did not denerate the telecommunications
signaling message received into the signaling processor.

-
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t el econmuni cati ons signalingrnessage conprises processing based at |east in

part on the operational control information. e net | Qi %

wherein receiving the operational contr i nf ﬁGIlu;é comgicgeé)ng’cgi?i [

an instruction not to select a particul4gi- rkyel /. d
?’Qfl s Reed FCHPTGNA 2AEL 199

of claim1 wherein generating the new
conprises generatingga SpR@aldthody SIRMAAL iHPSE90Gmekein $BeeBR AGI Che

claiml1 wherein generating the new tel ecommuni cations signaling nessage
conpr i seSYURGTEIIHFIPRE 1% FFHICHERT a3 PRYSECHE cEemRfat 18R mat . 19. A
met hod for processing tel ecommuni cations signaling that conprises:

receiving a tel eco ni Gat i ons .si gnal Lng ,messa into a signalin rocessor
that is not coupl e?%l'o gﬁéﬁvi &t r?t; %&sﬁngﬁﬁﬁeﬁ%l g?@ﬁﬁﬁﬁr?@at %ﬁs
si gnal i ngcoreessyicon compr ssew ase beching essbogicaketenneet tonnecti on for a
communi cations path for a tel econmuni cati ons user; generating a new

t el ecommuni cations signaling nmessage in the signaling processor that is
based at least in pit oh t RethedectfRF coRReeeEsANIanFalagrmunieations new

t el econMmyiigiall it tHHnadkomisr I@SsAget o aswitch that did not generate the
el oo Ot L0 S T 5 el s, LoLe o Al g Brgeesgor
connect i eigr@aiprmcs qgraedesdy Nchat is not coupled to a switch matrix;

processing the telecommunications signaling message in the
signaling processor to select a network element for a
communications path for a telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on the
selected network element; and

transmitting the new telecommunications signaling message
to a switch that did not generate the telecommunications
signaling message received into the signaling processor.

23. The method of claim 22 wherein selecting the
network element comprises selecting a switch.

24. The method of claim 22 wherein selecting the
network element comprises selecting a server.

25. The method of claim 22 wherein selecting the
network element comprises selecting an enhanced platform.

26. The method of claim 22 wherein selecting the
network element comprises selecting a service node.
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a phy5|tcal connecti on. I21 The . Irret hod of claim 19 wherein sel ecting the
connection conprises selecting.a: oglcal connep t f
pr?)cesm ng tel econmuni cat i onsgm gnai ing that e RCITJLS rec/eg\?r‘(]QB 85
t el econmuni cati ons signaling: Imsz&age into.a s N
coupled to a switch matri x; processi ngﬁlﬂé TeM Mgm RQ ygm:;* :"
nessage in the signaling processor to select a networ enent
cormmuni cati ons pat Pfor & t 8e&8eHunit i Bﬁgcﬁ§§f"ngge%e‘}a ‘F‘?t'ﬂ}“‘ét"n‘é ions
t)g!sggoammt lggglwl R g}?@g%m?ﬂri@élsagte ljn t he S|kgnal I ng processor that |s
sel ect e qus

t he newt el ecorﬁﬁﬁﬁg 2 e L e Tt VS 3\%’% gfs%l%gﬁﬁhtgha ¥ not generate
the tel edmimZBﬂomtnttmlgfnamemorﬂessage received into the si gnal i ng
processor Mgt d Qf n t WO

oué}é}g? ectihg e‘ao?dn{]ﬂxﬁ%a‘@lgr@ si@hﬁ‘i&hag InEQsB.@Te £s a

el ement conprises claim?22 erein

sel ecti ngsmlrmmmo@%‘h%tt%ﬁpw sbece%?%c?ﬁenaaééy vEP. 2By SW”FWE‘

ol oot g an E e e T o ﬁt’“m“g ool p
ce at f orm od of

sel ecti n%’t‘-’ﬁ? MW‘E?%tt%oﬁﬁ?%%s%efeaﬁ% a?t\'ﬁr%%gxh%%%{glgor a

communications path for a telecommunlcatlons user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on at least
one selected characteristic; and
_ transmitting the new telecommunications signaling message
to a switch that did not generate the telecommunications
signaling message that was received into the telecommunications
network and routed to the signaling processor.

28. A method for processing telecommunications

signaling that comprises:

receiving in-band telecommunications signaling into a
telecommunications switch;

converting the in-band signaling to an out-of-band
telecommunications signaling message; '

routing the out-of-band telecommunications signaling message
to a signaling processor that is not coupled to a switch matrix;

processing the out-of-band telecommunications signaling
message in the signaling processor to select at least one
characteristic for a communications path for a telecommunications
user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on at least
one selected characteristic; and

transmitting the new telecommunications signaling message.

-_—
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REPLACEMENT SHEET 27. A method for processing tel ecommunications
signaling that conprises: recgiving a te i

g Vi g ST i ons SignAla s%age
i.nto a teleconnunifations netMorkT‘iﬁEﬁE@%&@ iﬁ§onnuﬁ$é§ﬂ€kxgq3ESn ing
message to a signaling processor that i's T 0Geeqy! a '
processi ng the tel ecomunications si gnéil'imgf%' Egﬁfpmmrlazmg\mg%
processor to select at |east one characteristic for a .comrunicatjons, path
for a tel ecommuni c&&%ons? usBeEhgenetRY ngPEORERSLBec T TRYRIcations
signal:ngﬂgﬁamﬂngjﬁhéﬁfféﬁpwwéé@g processor that is based at least in part
on at | east one selected chgracteristig, and transmttin e_ne
t el ecommuni catiSE % ha nglﬁﬁggéﬂg t%’%g%m t#{:—'ﬁ 3%1&%5(:“ gn%gf‘age\rﬁ%}%ﬁ'%s? he
t e: econmmMeissaige nSLAM g ninto @ el nd grocessae dihatl dopmunigates with
tel eco s ' | : essor. 28. A

MUY 1GUH Sorg]m(}; ﬂ&%ﬁ&i@@&mﬁ@ni%%ﬂé‘%%ﬁ? PERGS

met hod for processi ni_cations_signaling onpri ses:
recei vi ng i n- RERFa D HAmMiSSH 1o 15 §hel FAgPR ALBI PYeFeEsriuhP SRI9FS

switch; @@VEEa&€d drite tRaPastefigtiali Fort Oa adOMmBicadidns path for a
tel eco ni.cations signaling nessage; routing the out-of-band

tel eco 1eGAMIN GRS M58 age to a signaling processor that is not
coupl ed to a gerexratniig iaxheprioebscomun hea bivnosfsitmed ire ressage catthes

Slgnal'n%f3§§¥¥¥%lﬂ}ocessor that is based at least in part on at least
one selected characteristic; and

transmitting the new telecommunications signaling message.

30. A telecommunications signaling processor that is
external to any telecommunications switch and is operational to
receive a telecommunications signaling message configured for a
telecommunications switch, wherein the telecommunications
signaling processor is further operational to process the
telecommunications signaling message to produce information used
to establish a communication path, and to generate and transmit
a new telecommunications signaling message based on the
information.

31. A telecommunications signaling processor that is
external to any telecommunications switch and is operational to
receive a telecommunications signaling message configured for a
telecommunications switch, wherein the telecommunications
signaling processor is further operational to process the
telecommunications signaling message to select a connection used
to establish a communication path, and to generate and transmit
a new telecommunications signaling message identifying the
selected connection.
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the si gnal i ng processor to sel eb'tL @t - Ieast onelpébftr\%terl 5/“}3@35 2

communi cations path for a telieconmiini cations ner at
t el ecomruni cati ons si gnal i ng message 11r-tHezstghal i n or, %
based at |east in part on at |east one 5§dl3ec5?$ %&fhefél ECTQQS
transmtting the new.tel ecogrgum cations, signalin
¢

SHEET 05 FEB 1998 23: AxtalefgumEpLicatie §s?h§g?ém€ ﬁ?ﬁﬁ??olﬁgat is
signal i nge:ttl:mtn@bnﬂsl arg: téetecomnunieatignal swt&ysand g éﬁ&?étiona&ato

Address Nps 858 (34 l%g{,ﬁmgniggg%{,ggsggggﬁé?rnn‘gééé gognugkéagga ke

swi t ches “on econiruni catr ons Pocegsrh
in the m@k@@@@lﬂb@@tsgﬂﬂ o syuiltedt, atWllleaslnoné'-h@har'a%lewmmunlcm‘-lans

comuni cad{ ie1 PRGN P16 cdsdSF CCIMURIAHd O NS peTali oHe” *bl NBr8cBEY the

t el ecommunications signaling message in the Signaling procesSor that is
based at q%°%“$h??tbﬂn§ts¥@a%¥1%é“%%ﬁ&ﬁ &P erdesrtt arnekverkapfement

Erfinsm ttuﬁ&i:ﬂe r@ﬂté)@iﬁﬂ@”ﬁur&&ﬁiuﬁﬁaﬁjfc%ﬂ?bhﬁﬁ ma'iﬁiit 0o 3Yeénerake and
el eco i catip rocesspr al_1s. externa

{6l ecommiT TR Eher AT G LaReTES L EEREF PR of Lonst g eRsade 188¥eicying
tel ecorrmmie;aae'berstedgnatwogknei;emgatconf i gured for a tel ecommunications
switch, wherein the

33. A telecommunications network that comprises:

a plurality of network elements wherein a plurality of the
network elements are switches;

a signaling processor that communicates with the switches
only through telecommunications signaling, wherein the signaling
processor is operational to receive telecommunications signaling
messages from outside of the telecommunications network, process
the telecommunications signaling messages to select
characteristics for communications paths for telecommunications
network users, and generate and transmit new telecommunications
signaling messages that are based at least in part on the
selected characteristics; '

a plurality of links between the signaling processor and the
network elements that are operational to transmit the new
signaling messages from the signaling processor to the network
elements;

a plurality of connections between the network elements
wherein the network elements and connections are operational to
form the communications paths for the telecommunications network
users in response to the new telecommunications signaling
messages.

34. The telecommunications network of claim 33 wherein
the telecommunications network is a local telecommunications
network. T
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teI econmuni cations signali ng plrocessor s, furt her oper at | 2
the tel ecommuni cations signali ng més?sage Lo I nf og(rgt @g

establ i sh a conmmuni cation path; __and to ‘génat

t el econmuni cati ons signaling massage badgd } r# 'ﬁ{? 1%0&)4995
t el ecommuni cati ons signaling processor that is external to any

t el econmuni cat i ons 3% t cthertelecammuntiidatrizing networkvef x£laim 33 wherein
teleco jeati P.Q%eébﬂﬁﬁhh&%%ﬁ%age dtifdguredifor g telegpmmunge éﬁeé

swi t ch, erein t econmuni cations signaling processor 1Is furt
oper at i ol %Qprﬁ\‘%b%%t%ﬂ%st%?E‘tf%nl cations signaling nessage to sel ect a
connection used to establish a comrunication path, and to generate and

transmtanewtelecmmlctlons si gnal i.ng nmessage [deptifying_the .

sel ected connecti or® %%W‘%%@t% g%’, k%&ﬁﬁ%‘!ﬂ 83t%ﬁ§em
signal i ng:hqolt@ammmurtmnmmwmairn ds anyomrméetbomtor tehtedsnetwsork. and
i s operational to receive a tel ecommunications signaling nessage configured
for a tel ecommuni cations switch, wherein the tel ecommuni cations signaling
processor is furthe¥? opeTM|chm%?m§nﬁweetﬂp§bmacm Bdrisherein

si gnal i NG HE SN diimpre 4L i Gnd CheBwsrR! £8ERH i'ﬁ‘@érﬁ&tf@ﬁé.bl abeday.
conmuni cation path, and to generate and transmt a new tel econmuni Lati ons

si gnal i ng nmessage identifying the selected network el enent. 33. A
t el ecomuni cat | ONS 38l WOTlke tHedle comifun ivat i ohsphetebrkyo Oic ladim\o 8 kwite raEnt S
wher ei n Q:I'Pel IIt<:}/m O&n{gaet{]gﬁgm rrxgtwork is a satellite network.

39. The telecommunications network of claim 33 wherein
the telecommunications network is a wireless network.

40. The telecommunications network of claim 33 wherein
at least one of the switches is a broadband switch.

41. The telecommunications network of claim 33 wherein
at least one of the switches is a narrowband switch.

42. The telecommunications network of claim 33 wherein
at least one of the switches is a asynchronous transfer mode
switch.

43. The telecommunications network of claim 33 wherein
at least one of the switches is a packet switch.

44. The telecommunications network of claim 33 wherein
at least one of the network elements is a server.

45. The telecommunications network of claim 33 wherein
at least one of the network elements is an asynchronous transfer
mode multiplexer. e
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el ements are swtches; a si gnal i ng--processor that cgomunicates with the

swi tches only through tel ecommunijicatiions -si gnal--RD, |l wherei n.t he_si gnating
processor is operational to receilve telecoitg gg,, eGall NS g gnal ¢ ss$pges
from outsi de of the tel econmuni cattons net WOrK:7 pEbcess ge? 0@83 52

t el ecommuni cati ons si gnal i ng nessages m/yﬁmP@tM@aﬁg [DEFC1995

communi cations paths for tel econmunicatio generat e and

transmt new tel ecoffuni Theitaieeqmmuticat NS AeEWOrKPL £ Ph3eWheTr Pilst
in part oft thea Sl £06F F5RT GE L Bhé StéLécommbhidat ib)s osighakendehussagese
signaling processor and the network el enents that are operational to
transmit arR HewwiepahinggSystengél £PERALhe signaling processor to the
network el enents; a plurality of connections between the network el enents
wherein the network, el e Cl 1 (H:aé' : f 3
conmmuni cati ons pat h%l;f oﬁﬁ%?%@%‘%%ﬁg{%%gﬁg’?w .f%s%l_sﬂ ?r? %%%Ege
to the nettkeasorupdchionnef stheatehecompenieations sigpaling messages
t el ecommuyi | Kk ai m 33 wherein the tel econmuni cati ons

et vork A€ n oBroREbURG ceBimALE T 33 WReE N TN LY SCONENT SHEET 35,
The tel econmuni cati ons network of claim 33 wherein the tel ecomrunications
network is a | ong dis{anpRettsd REEUTiim Tcd t Doiss hettwork offclain B8 wherein

tel ecommuni catons net ol K Obe CRs M STe dhsheh fedffoh§! SEATYPAG LS ges

and the new telecommunications signaling messages are in

different formats.

49. The telecommunications network of claim 33 wherein
the signaling processor is operational to generate and transmit
a plurality of new telecommunications signaling messages in
response to receiving and processing one telecommunications
signaling message.

50. The telecommunications network of claim 33 wherein
the signaling processor is operational to generate and transmit
one new telecommunications signaling message in response to
receiving and processing a plurality of telecommunications
signaling messages.

Th\\imﬁﬁm\mﬁ“d AHER O EER T
REPLACEMENT SHEET

AMENDED SHEET-
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netvvork IS a connection-ori er’]t éd netvvork 3ZEN The tel ecormum C%tl

network of claim33 wherein I{he t ef*eConTitypy s ne?@ :’?
international gateway. 38. The Terecorm ns néet wor k cl ai'm 33

wherein the tel ecommuni cati ons network 8i15/& ! T

t el ecommuni cati ons network of claim 33 Mer?%gquﬂm g‘a’fl%'n ‘@95
network is a wrel e§3.nefwométhad. forTheontretdangni cenmnwmtcaktionsk igf a
claim 33 wfééb&naﬁlhse%nen%&‘géa@ %wattc hes 'c%m%rtirs%ﬁdbé‘f'd aSV"sE%ha:AL?mg

The tel ecommuni cat1 ons network | aim 33 wherein at_ | east one o

sWi t ches PEOGESBPF owbAndEEFtEcSWitch, B/Rd ( & «SEFARG ¢ BVERD n&PRS K2BE
claim 33 d{@f&tﬂoﬁéﬂ a5t e 968b i sh heomthund ket iiohsa p@mhﬁﬁnm@spém@f €b
node sw i he_t el ecom’runLclcation net.wor&gl %t‘ m_33 vvherel .n at

| east one %}e?ﬂlﬁmgﬂn‘ﬁﬁégn?s S319padang  SWPPER1in, fhe Ofc COTBFhTR S at i ons
net wor k of cl arecésvmhgrea nfirsteasigmabing messagewihte! dhent sigraiing
Poner ondPEgieastr rrol Il 146 URHHe Rel QEBMAGRGK i OnerhBLibIR VHEFBLR &
| east ond 0T The ne Wor k- el'enents i s a asynchronous trans

mul ti pl exthe sbgnaling pgbeeemnaeatlpgnt,edeamezngﬂlyl &omaBy wwditehy at

least a portioprQfetB8ng the first signaling message in the signaling

processor to select characteristics for a communications path for
a telecommunications user;

generating a second signaling message and a third signaling
message in the signaling processor that is based at least in part
on the selected characteristics; and

transmitting the second signaling message to the first
switch and transmitting the third signaling message to the second
switch;

establishing a communications path through the first switch
and the second switch in response to the second signaling message
and the third signaling message.

52. The method of claim 51 wherein the first switch
and the second switch are different switch types.

53. The method of claim 51 wherein the first switch
and the second switch are provided by different switch
manufacturers.

54. The method of claim 51 wherein one of the switches
is a broadband switch and the other switch is a narrowband
switch.
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t el econmuni cations signaling messages are in Signal i iQENEACEMENT-SHEET

47. »« The tel ecomuni cations network of claim 33 wherein at |east a portion
of the tel ecomunications signaling nessages are in broadband fo t..48,
The tel econmuni cati ons network of claim 33 wherein at |east a poﬁ?oﬁfﬂ)f’g%‘
t he tel ecommuni cations signaling messages a#d the new tel ecommuni cations
signaling nessages are in different formats. 49. The tel ecommuni cati ons
networ k of claim 33 wherein the signaling processor--i-s eperational to
generate and tran€miss:a plurality of new tel ecomuni cati O@ﬁ si gnal i ng

messages in response to receiving and proce um“uwm w Hﬂ"uni cations
signal i ng nessage. 50. The tel ecommuni cat Iﬂ sl aim 33 wherein
t he signaling progessRicdise®per ational to gerer 4t e‘and transmit one new

t el econmuni cati ons signaling nessage in response to receiving and
processing a plurality of tel ecomunications signaling nessages. 51. A
met hod for contro|li NgAGANHMD kR PrdcRg tBleonkBhiSABHS. Bfding GRS DSPYSK t hat
is conprised of a signaling processor, a first switch, and a second swtch
that are operational to estmbtivioh actsleremmuricstions signaling message i §esigngling

t el econmuni cations_signalin rel conprises: receiving a
first signaling &R oera%il’ar%tlgl%c 883'%%5{]?% r%ggﬂsl’sor fromoutside of the

t el econmuni cati ons networ k ploesssing tHehdemmmmidationsmignabnsmessage ih theesi galing

ext ernal | n w t ch; .. .
y to a ypr%cestsgr fo select at least one characteristic for a communications path for a

telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on at least one selected characteristic;
and

transmitting the new telecommunications signaling message to aswitch
that did not generate the telecommunications signaling message received into the

signaling processor.

2. The method of claim 1 wherein receiving the telecommunications signaling
message into the signaling processor comprises receiving a Signaling System #7
(SS7) Initial Address Message (IAM).

3. The method of claim 1 wherein receiving the telecommunications signaling
message into the signaling processor comprises receiving a telecommunications

signaling message in broadband format.

4, The method of claim 1 wherein processing the telecommunications signaling
message comprises processing based at least in part on a point code in the

telecommunications signaling message.



REPLACEMENT SHEET processing the first signaling ness m ' | 4
processor to $elect characteristics for a conmunicati ﬁgp E&afﬁﬁ SP‘EET
t el econmuni cati ons user;_ generating-a-seeond signaling nessage and a third

signaling nessage in the signaling processor that is based at |east in part
on the sel ected charact enmlulmm“ ‘msm'tti ng the second 3igrEld rigyg
nmessage to the first sw X i ng,the third signaling nessage to
the second swi tch; establ *shfng a“communications path through the first
switch and the second switch in response to the second signaling nessage
and the third sigpali nessage, ,52. The nethod of claim51 wherein,.the
first switch and the s eo‘?‘%a'i%‘gﬁ%ﬂ"h} ghﬁﬁelflfpé?cé‘ﬁﬁmgs&f feg omygications signalipg,
met hod of cl ai m Sthesshigy @inpriséieprbiessihg Bavked ahleasdih i€ of QGG SN tiEEtBA Rode
provi ded by different swi tch panufactupers. 54. The net hod of claim51
wherein one of th# tEWJ@H@?“Péca%mﬁrsb%’&b%H‘em%ch and the other switch is a
narr owband switch. 27. A nmethod for processing telecomunications

signaling that conprises: receiving a tel ecomunications signaling nessage
into a tel ecommunt-cat i Bhesmetbed\of ¢laim 1 wherein processing the telecommunications signaling

message comprises processing based at least in part on a message type in the

telecommunications signaling message.

7. The method of claim 1 wherein processing the telecommunications signaling
message comprises processing based at least in part on a dialed number in the

telecommunications signaling message.

8. The method of claim 1 wherein processing the telecommunications signaling
message comprises processing based at least in part on set-up information in the

telecommunications signaling message.

9. The method of claim 1 further comprising receiving network status
information into the signaling processor and wherein processing the
telecommunications signaling message comprises processing based at least in part on

the network status information.

10. The method of claim 9 wherein receiving the network status information

comprises receiving network loading information.

1l The method of claim 9 wherein receiving the network status information

comprises receiving a connection status.

12. The method of claim 9 wherein receiving the network status information

comprises receiving an error condition.



routi:ng the tel ecomruni cati ons signaling nmessage to =GN bs
that is l'ocated externally to any switch; processi ngREM W%&I
signaling nessage in_the_signaling processor to select at |east one
characteristic for a comunications path for a tel econmunicati ogdéuigg; 1998

|

generating a new tel ' ' jgnal i ng nessage in the si fo
processor that is bajgﬂmnmuml"mm rt on,at |east one sel ected
characteristic; and transm titi Mg ¢ he* new t el’'econmuni cati ons signaling
message to a switch that did not generate the tel ecomunications signaling

nmessage that was receiyed int he, t el ecomruni cati ons network and, routed to
the signaling prddessdme Bgt °‘£°£r§§ﬂ’b§ Wg?fe'b‘r&?&*‘é?%r{ge f‘%tlwgggﬁﬂﬁ'ﬁi‘{’:fgf‘f’?ﬂ?é‘
signaling that CQBRpHSSTecelv@fLhn/hlRgn i N-band tel econmuni cations signaling

into a tel ecommuni cations switch; converting the in-band signaling to an
out - of - band t el ecommuni cati ons signaling nessage; routing the out-of-band

tel ecomuni cationg si @l hOfodBEREE F Fhéreid ﬁ%ihg%@ga%ﬂé%mkhﬁ‘fmhéam

coupled to a switch matri X; processing the out-of-band tel ecomunications

si gnal i ng nessageompriselgecsivingah Siggalprgotysten #7 messegé.ect at | east one

characteristic for a conmunications path for a tel ecommuni cations user;
I5.  The method of claim 1 further comprising receiving operational control
information into the signaling processor and wherein processing the

telecommunications signaling message comprises processing based at least in part on

the operational control information.

16. The method of claim 15 wherein receiving the operational control information

comprises receiving an instruction not to select a particular network element.

17.  The method of claim 1 wherein generating the new telecommunications

signaling message comprises generating a Signaling System #7 message.

18.. The method of claim 1 wherein generating the new telecommunications

signaling message comprises generating the signaling message in a broadband format.

19. A method for processing telecommunications signaling that comprises:

receiving a telecommunications signaling message into a signaling
processor that is not coupled to a switch matrix;

processing the telecommunications signaling message in the signaling
processor to select a connection for a communications path for a telecommunications
user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on the selected connection; and

transmitting the new telecommunications signaling message to aswitch
that did not generate the telecommunications signaling message received into the

signaling processor.



generating a new tel ecommuni cations signaling nmessageyg % ' '
processor that is based at least in part on at IeastR)EE QE%@NT%EET
characteristic; and transm tting.-the new tel ecomunications signaling
nmessage. 29. A nethod for processing telecomunicati O?fpéd#gé'al i ng

t hat conprises: recei Wlmﬂm“ﬂmLSyst em #7 (SS7) Initial

Message (1AM into ammm or thgs communicates with svmtches
only through tel econmmi cati tond sf gnal ing; processing the SS7 IAMin the
signaling processor to select at |east one characteristic for a

comuni cations p hf a tel Lcations,user: generating a ne .
t el ecommuni cati o %Iwwdﬁg&%gbi ef%seéﬁcg?%ﬁe%&"’B%o@e@g}?f‘s?sﬁgtecﬂg
based at |east i ra;p@&ﬂcalm&nﬁéctlbmast one sel ected characteristic; and

transmtting the new tel econmuni cations signaling nessage. 30. A
t el econmuni cati ons signaling processor that is external to any

tel ecommuni cati ong, swijghnetsd dﬁlaﬁﬁqg@ﬂﬂe&ﬂ?&léc%% ﬁ@%bﬂiﬁc@on comprises selecting
t el ecomuni cati ons signali ng message confi gured a tel ecomuni cati ons

swi t ch, wherein talegical| epnesttomi cat i ons signal i ng processor is further
operatlonal to process the

22, A method for processing telecommunications signaling that comprises:

receiving a telecommunications signaling message into a signaling
processor that is not coupled to a switch matrix;

processing the telecommunications signaling message in the signaling
processor to select a network element for a communications path for a
telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on the selected network element; and

transmitting the new telecommunications signaling messageto aswitch
that did not generate the telecommunications signaling message received into the

signaling processor.

23. The method of claim 22 wherein selecting the network element comprises

selecting a switch.

24. The method of claim 22 wherein selecting the network element comprises

selecting a server.

25.  The method of claim 22 wherein selecting the network element comprises

selecting an enhanced platform.

26.  The method of claim 22 wherein selecting the network element comprises

selecting a service node.



t el ecommuni cati ons signaling nessage to produce inf '
establish' a communi cation path, and to generate and%@%cEmw SHEET
t el ecommuni cati ons Signat+ng-nessage based on the information. 31. A

t el econmuni cations s ling processor that is external to an
t el econmuni cat i ons sﬂ@&”ﬂﬂﬂ,ﬂuﬂ ational to receive a Y05 FEB 1998
t el ecommuni cati ons si 7 Wconf i gused for a tel ecommuni cations
switch, wherein the tel ecomufli citions signaling processor is further
operational to process the tel ecommunications signaling nessage to select a
connection used to_establish a comunication path, and to ner at e and
transmit a new t eBBconfhmetbed fo5psocessEaieieryypucations SigasingrthitrgmpHges:

sel ected connecti on. 32. reeilt B CH MERb b RBFors | IRSHliRg RAARERSS Ahtot hat

is external to any tel ecommunications switch and is operational to receive
a tel ﬁcomn;]runi cat i ttesommynightiong neteskige configured for a tel ecommuni cations
Swi t ch, erein the tel eco | | sl gnal. J. r S | urther .
operational to process the%&%?ﬁ%‘rﬁ%‘%@g' Sﬂéghés}lgg% :lﬁﬁ Ir?rléssss gIe0 ?ogéga*l%%t a
net work el ement up@dessar thattiabdcaet eatematiynin aigagwitch; pat h, and to generate and

transnmt a new tel ecomuni cati ons ﬁqual i ng message | entifsxi ng . .
processing theTeleco icafions-signaling message i the signaling

—

processor to select at least one characteristic for a communications path for a
telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at least in part on at least one selected characteristic;
and .

transmitting the new telecommunications signaling message to aswitch
that did not generate the telecommunications signaling message that was received into

the telecommunications network and routed to the signaling processor.

28. A method for processing telecommunications signaling that comprises:

receiving in-band telecommunications signaling into a
telecommunications switch;

converting the in-band signaling to an out-of-band telecommunications
signaling message;

routing the out-of-band telecommunications signaling message to a
signaling processor that is not coupled to a switch matrix;

processing the out-of-band telecommunications signaling message in
the signaling processor to select at least one characteristic for a communications path
for a telecommunications user;

generating a new telecommunications signaling message in the
signaling processor that is based at [east in part on at least one selected characteristic;
and

transmitting the new telecommunications signaling message.



the selected network element. 33. A tel econmunicati onﬂ@%ﬁ\(}b&ﬂl’ SHEET

conprises: a plurality of network el ements wherein a plura

network el enents are switches; a signaling processor that comrunicates with
the switches only through tel ecomunications signaling, whqygi Egsh@ %
signaling processor is operational To receive tel ecomunicatlo Si 8 al i ng

nmessages from out si dﬁmm_m] ni catizgns network, process the

t el ecommuni cati ons muﬂm;ges to sel ect characteristics for
conmuni cations paths Tor¢ t el eeo ations network users, and generate and
transmt new tele 9orrrruni c%%itgg’? Si gnal itnlg rressa%ﬁs thatal.ar g}fggased .at | east
In part on the sefect e‘é'?: \¢ SFYEPIngS*® %?"BP‘H? P‘Fys‘é‘f e “BRPIEEN t he
signaling processor and thereoétingkRigahlinESyistend #T4SS AvIAitialoRddrtds Msdbagk IAM)

transmt the new signaling.nmessages fromthe signaling processor to th
network el enents; % A Lﬁ*%n%lne&/ RIPCRSTHin 18 | HUMBNGRRS e 1 EWHEAGIO PR e it s

wherein the netwoglecshRiRBStonsREnsRNect i ons are operational to formthe
comuni cations paths for the tel ecomuni cations network users in response

to the new tel ecommuni cat i oPrgcassiog thei 3%y M dm thessignaling progessor to select at least
tel ecomuni cati o e i Lot fof b AbMnaricMARE $hid HPE ll&oREAMIMUREALLLNS

network is a |l oc onmuni cat 1 ons
generating a new telecommunications signaling message in the

signaling processor that is based at least in part on at least one selected characteristic;
and

transmitting the new telecommunications signaling message.

30. A telecommunications signaling processor that is external to any
telecommunications switch and is operational to receive a telecommunications
signaling message configured for a telecommunications switch, wherein the
telecommunications signaling processor is further operational to process the
telecommunications signaling message to produce information used to establish a
communication path, and to generate and transmit a new telecommunications

signaling message based on the information.

31. A telecommunications signaling processor that is external to any
telecommunications switch and is operational to receive a telecommunications
signaling message configured for a telecommunications switch, wherein the
telecommunications signaling processor is further operational to process the
telecommunications signaling message to select a connection used to establish a
communication path, and to generate and fransmit a new telecommunications

signaling message identifying the selected connection.



net wor K. 35. The.t.el ecommuni cati ons network of cl & '

t el ecommuni cat'i ons net wor k ' a | ong di sta cgﬁmmgﬁmﬁgr
network. 36. The t IM“&H&‘Qm\ network of claim33 wherein the

t el ecomruni cati ons S nection-oriented network. g%

t el econmuni cati ons nétwork of claim 33 wherd/r the tel ecomuni CatE-%B;S!QQB
network is an international gateway. 38. The tel econmuni cati ons network of
claim 33 wherein the tel econmuni (;at'i ons _net'vvo'rk is a satel‘l ite network. 39.
The t el ecomuni cad?.onsAndegesmimuasficatipes nsig®aling e pedcassphethate | ie c extemal ctat iaops
network is a wire | 4 The elcm*ngpictions network of .claim
33 wherein at | ea%?‘*%%é%ﬂ% Ssv\s/)\lﬁtc c%éissﬁ 38 %g%ornoa(ﬁ%gﬁ%?wsewa ttc? '.zorﬂTl.m“fﬁléms

t el econmuni cat i onsigidingomi¢éssage coafigar&B foher a¢lecoaimindationsonwvireh, twWirgii hehes
i's a narrowband swLFt ch. 42..The tel ecommuni catiagns network of claim 33

wherein at |east BIFEOBMUPIoDns; sighaliog; Brogessen, it fpuhs eraratonal dp RrgeRss the

switch. 43. The tgleeamimbihtiat ispRslidperhyRige 18 feledtal ditwhotk Weadedt isedlto bRabiih One

of the switches is a packet switch. . o
a communication path, and to generate and transmit a new telecommunications

signaling message identifying the selected network element.

33. A telecommunications network that comprises:

a plurality of network elements wherein a plurality of the network
elements are switches;

a signaling processor that ccommunicates with the switches only
through telecommunications signaling, wherein the signaling processor is operational
to receive telecommunications signaling messages from outside of the
telecommunications network, process the telecommunications signaling messages to
select characteristics for communications paths for telecommunications network users,
and generate and transmit new telecommunications signaling fnessages that are based
at least in part on the selected characteristics;

a plurality of links between the signaling processor and the network
elements that are operational to transmit the new signaling messages from the
signaling processor to the network elements;

a plurality of connections between the network elements wherein the
network elements and connections are operational to form the communications paths
for the telecommunications network users in response to the new telecommunications

signaling messages.

34. The telecommunications network of claim 33 wherein the telecommunications

network is a local telecommunications network.



44. The tel ecommuni cations network of claim 33 wherei I f
network el ements is a server. 45 t el econmuni cat i REPWMEN-EI%EET
33 wherein at |east m“‘“te“ U“ jm el ements i s an asynchronous transfer
node nul ti pl exer. ﬂm ni cati ons network of cl ai(hb3BERNSERI n
at least a portion of *th® t'el ecomuni cati ons#8si gnal i ng nessages are in
Signaling System #7 format. 47. The tel ecommuni cations network of claim 33
wherein at |east a portion of the tel ecomuni cations signaling nessages are

i n broadband forn3ft. 48he tSlecorhmimscaionsindteatk ofolainn83 wheérkinatie tele@inim@dcatibas ei n
at least a portion of the teleconmunjcations signaling nessages and the new
t el ecommuni cat i on®etePRk S 2 lpRg distauce felecommunication REIWORE for mats. 49. The

t el econmuni cati ons network of claim 33 wherein the signaling processor is
operational to generate and transmt a plurality of new tel econmunications

si gnal i ng message®d-i n Featplgeramunicatiopenerverk of dlaim3 hherein thp telaeommunications

t el ecommuni cat i ONSerRbANe i BEndBSE 89 eCtwdide t el ecommuni cations network of

cl aim 33 wherein

37. The telecommunications network of claim 33 wherein the telecommunications
- network is an international gateway.
38. The telecommunications network of claim 33 wherein the telecommunications

network is a satellite network.

39, The telecommunications network of claim 33 wherein the telecommunications

network is a wireless network.

40, The telecommunications network of claim 33 wherein at least one of the

switches is a broadband switch

4]. The telecommunications network of claim 33 wherein at least one of the

switches is a narrowband switch.

42. The telecommunications network of claim 33 wherein at least one of the

switches is a asynchronous transfer mode swtich.

43. The telecommunications network of claim 33 wherein at least one of the

switches is a packet switch.

44, The telecommunications network of claim 33 wherein at least one of the

network elements is a server,



the signalin rocessor is operational to generate angzg n E

t el ecog’rmni cgt‘Pons— si-grald-ng_nessage in response to r m MENT‘%\HEET
processing a plural] of tel ecommuni cations signaling nessages. Ega QQB
met hod for control U‘ mumm” gpns in a tel ecommuni cations nelu/\%r H

I's conprised of a 0 or, a fir48t- switch, and a second switch
that are operational to est &bl #sh* conmuni cat i ons paths in response to

t el econmuni cati ons signaling, wherein the nmethod conprises: receiving a
first signaling nmdssag€hd telasommuniatimal netwgorprafodamol3 fvhersinoatt wagd @nefoftthe

t el ecommuni cati ons_ne rk wherein the signalin rogessor is |ocated
externally to anyneéwfﬁ(\(,:\éﬁ?m ol SO TRES g?l}stelrngidgr?&ﬁ?lﬁa‘eﬁessage in the
signaling processor to select characteristics for a comruni cations path for
a tel ecomruni cati ons uger;. generating a second. signaling nessage and a
third signaling sagehs tRleforamunieations WB&%@?%%W?&WQ%I%W%“ ofdhest
in part on the selRedmelumibRoAs IR Hsssa quetiﬁay?ml likd SPdeth W9 fSR&RN
signaling nessage to the first %\E/l\n?{%lh andg%transm' ti nég %e third signaling
nmessage to the second swtch;

47. The telecommunications network of claim 33 wherein at least a portion of the

telecommunications signaling messages are in broadband format.

48, The telecommunications network of claim 33 wherein at least a portion of the
telecommunications signaling messages and the new telecommunications signaling

messages are in different formats.

49.  The telecommunications network of claim 33 wherein the signaling processor
is operational to generate and transmit a plurality of new telecommunications
signaling messages in response to receiving and processing one telecommunications

signaling message.

50.  The telecommunications network of claim 33 wherein the signaling processor
is operational to generate and transmit one new telecommunications signaling message
in response to receiving and processing a plurality of telecommunications signaling

messages.

51. A method for controlling communications in a telecommunications network
that is comprised of a signaling processor, a first switch, and a second switch that are
operational to establish communications paths in response to telecommunications
signaling, wherein the method comprises:

receiving a first signaling message into the signaling processor from
outside of the telecommunications network wherein the signaling processor is located

externally to any switch;



R L

estahl i shing a comuni cations path through the first b h e second
swtch in response to the second signaling nessage anmmgméw?lsHﬁET
message. 52. The method of claimb51 wherein the first switch and the second
switch are differen T 3. The nmethod of claim51 whfrkifg

first swtch and thg!‘mmﬁﬂlgmmm&re provid@ed by different swtch B 198
manuf acturers. 54, e arettho® o ctaim 51 wherein one of the switches is a

br oadband switch and the other switch is a narrowband swtch.
. processing the first signaling message in the signaling processor to

select characteristics for a communications path for a telecommunications user;

generating a second signaling message and a third signaling message
in the signaling processor that is based at least in part on the selected characteristics;
and

transmitting the second signaling message to the first switch and
transmitting the third signaling message to the second switch;

establishing a communications path through the first switch and the
second switch in response to the second signaling message and the third signaling

message.

52. The method of claim 51 wherein the first switch and the second switch are

different switch types.

53. The method of claim 51 wherein the first switch and the second switch are

provided by different switch manufacturers.

54. The method of claim 51 wherein one of the switches is a broadband switch

and the other switch is a narrowband switch.



