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10 Signaling System No. 7 (SS7) telecommunications network
and a second SS7 telecommunications network, wherein the
first and second S8S7 telecommunications network are
incompatible.
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15 A typical telecommunications exchange is a complex
digital processor comprising a vast number of devices,
signal terminals and, most importantly, software and
hardware modules for providing telecommunications services
to telecommunications users. With the development of the

20 aforementioned digital processor and a Common Channel
Signaling {ccs) network system, a typical
telecommunications exchange is now able to support and
transport much more than mere voice data. Such data might
include video images, control signals, or application

25 specific information. An example of such application
specific information might be credit card validation data
communicated over an existing telecommunications network
to verify a customer’'s credit card number.

In order for two or more telecommunications exchanges

30 to prbperly exchange data amongst each other, all parties
to a ‘“conversation” must agree to a specific
communications protocol. The protocol must be strictly
followed by each party to timely and correctly deliver
data to the right place and to communicate recognizable

35 data to end users engaged in a conversation or session
over a network or series of networks. Consequently, in
the modern telecommunications industry, standard
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vendor's computer system, connected to any network, can
freely share data with any other computer system on that
10 network. However, the fact that a system is "open” does
not imply a particular protocol or specification. Rather,
OSI provides a conceptual and functional framework which
allows and supports users to deVelop their own
telecommunications specifications to conform to more high
15 level OSI layers. The most widely accepted OSI standard
for telecommunications communications has been Common
Channel Signaling (CCS). Particularly, the most commonly
used technology for implementing CCS in the United States
has been the Signaling System No. 7 (SS7). It should be
20 noted however that even within the same SS7
telecommunications protocol, there are different
implementions for different networks.
The United States utilizes the SS7 protocol that has
been developed by the American National Standards
25 Institute {ANSI). European countries, on the other hand,
utilize the SS7 protocol that has been developed by the
Consultative Committee On International Telephone &
Telephony (CCITT). One difference between the two
protocols resides in the data structures and addressing
30 mechanisms utilized by their respective Signaling
Connection Control Parts (SCCP). Because of such
differences, application modules utilizing Transaction
Capabilities Application Part (TCAP) messages cannot
transport TCAP messages from an ANSI based SS7 network to
35 a CCITT based SS7 network. For example, because of the
above incompatibility, an American credit card user in
Europe would not be able to validate his credit card by
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of the service code, the first local exchange retrieves

15 the stored outgoing telephone number and initiates a new
call setup. However, if the second subscriber is aiready
busy, the second local exchange servicing the second
subscriber queues the call setup request and monitors the
busy line. Once the line becomes idle, the second local

20 exchange sends a TCAP message to the first local exchange
informing of the second subscriber's availability. The
first local exchénge then alerts (rings) the first
subscriber back and also initiates a new call setup toward
the second subscriber. Accordingly, if the called

25 subscriber is busy, the telecommunications system
automatically monitors the line until it becomes idle and
immediately sets up a new call between the two
subscribers. This is convenient for subscribers because
they do not have to repeatedly dial the called party until

30 a connection is established. Such Class features do not
work across different telecommunications networks, such
as from the U.S. network tc the European network, because
TCAP messages cannot be transported between an ANSI based
network and a CCITT based network to contrel feature

35 activation.

Accordingly, it would be advantageous to provide a
conversion system to enable compatible communication
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SUMMARY OF INVENT

The present invention providés a method and apparatus
for enabling telecommunications signals containing

10 application layer data generated by a first 887
telecommunications' network to be transported across a
second SS7 telecommun:.cat:.ons network wherein the first
Ss7 telecommunlcatlons network and the second SS7
telecommunications network are 1ncompat1b1e.

15 In one aspect, the present invention provides a
method and apparatus for converting application layer
signals between ah American National Standards Institute
(ANSI) based 8SS7 telecommunications network and a
Consultative Committee on International Telegraph and

20 Telephone (CCITT) based SS7 telecommunications network.

In another aspect, the present invention provides a
method and apparatus for converting Signaling Connection
Control Part (SCCP) parameters between ANSI based SS7
telecommunications network and CCITT based 887

25 telecommunications network.

BRIEF DESCRIPTION OF THE DRAWINGS
A more complete understanding of the method and
apparatus of the present invention may be had by reference
30 to the following detailed description when taken in
conjunction with the accompanying drawings wherein:
FIGURE 1 is a block diagram illustrating a typical
Signaling System No. 7 (SS7) telecommunications network;
FIGURE 2 is a block diagram illustrating the
35 different layers within the SS7 telecommunications system;
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PCT/ US97/ 06548SCCP) module for converting signals between ANSI and
10 CCITT based SS7 telecommunications systems; and
FIGURE 6 1is a block diagram illustrating an
international Signal Transfer Point (STP) gateway
converting signals between ANSI and CCITT Dbased
telecommunications networks. '
15
DETAILED DESCRIPTION OF THE DRAWINGS
FIG. 1 is a diagram representing a section of a
typical Signaling System No. 7 telecommunications network
in which the present invention, as will be disclosed
20 herein, may be implemented. With the advent of digital
switching, Common Channel Signaling {(CCS} has rapidly
become the preferred way of handling the connection of
calls in circuit-switched networks. The most commonly
used technology for implementing CCS in the U.S. has been
25 the Signaling System No. 7 (887) initially created by the
Consultative Committee on International 2 Telephone &
Telegraph (CCITT) and later modified by the American
National Standards Institute (ANSI). To carry out the
routing and signaling functions within the network,
30 messages must be sent via the packet-switched signaling
network from a local exchange A 10A to a local exchange
B 10B. Dual Signal Transfer Points (STPs) 270A and 270B
are designed to provide reliable transfer of signaling
messages by always providing more than one signal links
35 275 between any two nodes. These signals containirig
application layer data are transported within a network
or series of networks without establishing a physical
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10 by application-layer modules, such as credit card
validation procedures or the Class Automatic Callback
feature, are encapsulated into Transaction Capable
Application Part (TCAP) message signals or other
application layer signals and transported from one node

15 in the network toward another node in the network. More
specifically, Signaling Connection Control Part parameters
within each signal header are filled with the necessary
origination and destination addresses to enable the signal
to travel across a network or a series of networks.

20 CCS SS7 is the most widely used telecommunications
network in the world. But, there are a number of
different variations even among the CCS SS7 standard. For
example, the U.S. follows the American National Standard
Institute (ANSI) based S8S7 standard; whereas, European

25 countries follow the Consultative Committee on
International Telephone & Telephony (CCITT) based SS7
standard. One of the differences that exists between the
ANSI SS7 standard and the CCITT SS7 standard is the

- different addressing format and mechanism being utilized

30 by the aforementioned SCCP parameters. Furthermore,
different address labels and data are used by the two
standards preventing communication and transportation of
application layer signals from one ANSI based SS7 network
to another CCITT based SS7 network.

35 ~ FIG. 2 is a block diagram illustrating the different
layers within a typical SS7 telecommunications system.
In accordance with the layer architecture of the Open
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The user part comes in several varieties. Examples of such

user parts include a Telephone User Part (TUP) 360 for

basic telephone service, and an Integrated Service Digital

10 Network (ISDN) User Part (iSUP) 350 for combined voice,
data and voice services. These user parts also utilize

the MTP 300 to provide a connection-less but sequenced
transport service. Applications 340 residing at the very
 highest layer of an SS7 network utilize the Transaction

15 Capabilities Application Part (TCAP) layer 330, and the
Signaling Connection Control Part (SCCP) layer 310 to
transport application layer data from one application to
another application via MTP 300. Applications can further
utilize their own proprietary message signals to interface

20 directly with the SCCP 1layer 310 to communicate
application layer data from one application to another
application.

The purpose of the SCCP 310 is to provide the means

for end-to-end routing. Accordingly, SCCP 310 processes

25 the specified address within a particular signal to
properly deliver the data to the specified destination.

This addressing information is used at each signaling
point, such as a Signaling Transfer Point (STP), by the

MTP 300 to determine which communication link to use.

30 Within the addressing information required by SCCP 310,
there are basically two types of addresses: called party
address and calling party address. Usually called/calling

party addresses are digits dialed by the user. When the
initial exchange or signaling point code (SPC) does not

35 know the point code or the subsystem number of the
destination node, global title digits have to be used by

SCCP for routing. At some point, the point code and
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establishing f3pBY¥Sh88A for the ANSI network, in turn, interfaces the
signal with its ANSI SCCP layer 310A. The ANSI SCCP layer
310A loads the signal onto the physical medium provided
15 by the MTP layer 300A and tries to transport the data over
to the CCITT network. Even though the application layer
340B and the TCAP layer 330B connected to the CCITT SS7
network are compatible with the corresponding ANSI SS7
network layers, because of the inconsistency that exists
20 between the SCCP parameters, the SCCP serving one network
is not able to recognize and interpret the called/calling

party addresses received from the other network.
Consequently, application layer data which are otherwise

compatible are not capable of being transported across the
25 two networks.

Referring is now made to FIG. 4 wherein this
inconsistency is illustrated with specific reference to
the ANSI and CCITT SCCP parameter structures. The ANSI
SCCP parameter data structure 460 illustrates the format

30 and the types of data that are required for the Called
Party Address and Calling Party Address to properly route
and return signals within an ANSI SS7 telecommunications
network. The address indicator 400 specifies data for
which portion of the SCCP parameters are specified within

35 a particular signal. For example, the S bit 402 specifies
whether subsystem number (SSN) data have been provided at
the SSN data portion 405. An SSN number is usually
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L
I) bit 404 also specifies the format of the Global Title
information stored at the data portion 415. The remainder
of the headers are loaded with the actual data that have

10 been flagged as being provided for by the above address
indicator 400. Accordingly, the second octet stores the
SSN data. The third, fourth, and fifth octets store the
number, cluster and network code of the SPC data,
respectively. Lastly, the sixth octet stores the TT data.
15 Similarly, with the CCITT standard 470, the address
indicator 425 occupies the first octet of the SCCP
parameter. The second and third octets store the SPC data
430. The fourth octet is occupied with the SSN data 435.
The fifth octet is occupied with the TT data 440. A half
20 of the sixth octet is for storing the number plan (NP)
data 445. Lastly, the seventh octet is used to store the
Nature of Address Indicator (NA) data 450.
These called/calling party addresses represented
using the above SCCP parameters are necessary for routing
25 and communicating application layer data between the two
nodes. However, as illustrated above, the data structure
for representing called/calling party addresses for the
ANSI standard is incompatible with the CCITT standard data
structure. When a signal formatted with the ANSI standard
30 is transported to a CCITT based SS7 telecommunications
network, because of such SCCP parameter differences, the
CCITT SS7 network cannot recognize and properly route the
received signal. Accordingly, in order to enable ANSI
based SCCP parameters to be recognizable by a CCITT based
35 887 network, the data format as well as the data values
must be converted.
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PCT/ US97/ 0654¢htended destination nodes. FIG. 5 -iflustrates the use
of an ANSI - CCITT converter 370 to interface with the

SCCP layers 310 for receiving and converting SCCP

10 parameters. In order to circumvent the above
incompatibility problem, an originating node could include

a converter which transforms the outgoing SCCP parameters

to be compatible with the destination network. However,

such an implementation is only allowed if the originating

15 node already knows what standard the destination node is
following. Moreover, if there are STPs utilizing
different protocols than the one specified in the SCCP
parameter in between the originating and the destination
nodes, the routing also fails. Therefore, an independent

20 converter with a conversion table is provided at each
point where the ANSI SS7 network and the CCITT SS7 network
interface.

The ANSI MTP layer 300A physically transports signals

from the ANSI SS7 network and interfaces with the ANSI:

25 SCCP module 310A. The ANSI SCCP module 310A retrieves the
signals from the MTP layer 300A and forwards them to the
converter 370. The converter 370, in response to the
dynamic values stored in its conversion table or register

372, accordingly changes SCCP parameters specified by the

30 originating node to be compatible with the appropriate
destination network. The signals with the converted SCCP
parameters and still containing the same application layer

data are then transmitted to the destination network to

be delivered to the destination application user node.

35 Accordingly, the converted signals are interfaced with the
destination CCITT SCCP module 310B. The CCITT SCCP module

310B in turn interfaces the signals with the CCITT MTP



System Interface, an SS7 tel econmuni cations systemis al so | ayer ed

-into nultiple system|ayers. Basically, SS7 has two pa

part and aveey transfer part. The nmessage transfer I’PB%N@(W 300 -
is the | owest |ayer of the 5 - SS7 network system and is used to
transport data physically fromone point to another point in the

net wor k. The user part conmes in several varieties. Exanples of such
user parts include a Tel ephone User Part” FFUP) 360 for basi c

t el ephone ser |ce a rate ervice

User Part (IS ?Y §53Bg8r %85 B33 g ggansporgag&tog &I?d thst ‘%\M}EJPQI%%

These user panbgleal so utilize the MIP 300 to provide a

connection-1 ess bu r}_q%d &Qﬁ@%r er, 0
residing at the very q.}ée estll er o ioH édﬁgtnv\or Utlfé%@?%é
Transacti on 19nlyCaphsi |s<tq9es APBF | é’é'tqaonwﬁﬂ"%n( thep)signal beedean@rae
Si gnal i ng Conﬂt%%tl'p?ﬂa@é”drﬁ? 0 é&%téﬁyehn&l%lp other lll’a@'éﬁﬂﬂfaéta

application |g at a at ion t anot her i cation
o MB 300, ApGeERRoTCRE, B3Ea, e tEansborten f&ammr%sgpfotm Wiy
message Si gnakhel @onvearttexce 20 d| rectly with the | ayer 310
to communicate appl igcatLan p |

anot her appl |I'E:Ia |o§ i af é%ﬁ%ur%ge@lg%ﬁtﬁ gécggg %Bréé)ertxt
provi de the ndayention. f &n dn§ernasienaduSTRygasemaydi3éf is R GADLY

processgs 25 ygddersPeshnhiedd @dfffét"‘hh@l%rélpﬁé&ﬁé'i’l@rwitﬁng sééond
properly deliver the data to he sg}em fied dfstl

addr essi ng i nP@&TRTHhL PELYOXK ot &% SXFPBLCNg e lnBGFﬂf“tlgﬁéﬁr £2TB
Si gnal i ng Tr aggitawdloi 385 (EdRhechy the ANSI $8P ReGwbrkdeifervhendndted

comunt 6at | on dydiied O3yo® wilth end E8kirt R AUARSLR ok "ERLERH Abd ey e

provide telecommunications service to subscribers across
15 both continents. For normal telephone service, including
call setup and voice data communication, no converter is -
needed. For normal telephone connections, signals such
as ISUP or TUP do not require SCCP parameters. However,
application layer data encapsulated in a signal utilizing
20 SCCP parameters are intercepted and converted by the
converter 370 residing within the international STP
gateway 385. As a result, an application module 340A
connected to the ANSI SS7 network 380 can communicate
application layer data with an application module 340B
25 connected to the CCITT SS7 network 390. No call
connection has to be maintained between the application
module 340A and the application module 340B. By utilizing
the connectionless type setup, signals containing
application layer data can be transported between the two
30 application modules to provide advanced subscriber
features and capabilities to end users.
The converter module 370 residing within the
international STP gateway 385 performs two functions: it
‘reformats the SCCP parameters to conform to the
35 specification mandated by the destination standard; and
it further converts the SCCP parameters values to be
recognizable by the destination SS7 network. Accordingly,
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ations network. An application nodul e 340A connected
ased SS7 10 t el ecommunifgghi ong network transmits a signal
appllcatlon Iayer dat a to its TCAP Iayer 330A The TCAP

321

Using the above entries, ANSI SCCP parameter values
are further cross referenced and converted into

corresponding CCITT SCCP parameter values in accordance
with Table 2:

CCITT 1
CCITT 2

In FIG. 6, an application module 340A having an SSN
value of 5 originates a message while being connected to
a node with an SPC value of 8-9-1 within the ANSI SS7
network 380. Accordingly, the calling party address
(Cgpa) is SPC = 8-9-1, and SSN = 5 for the application
module 340A. This Cgpa address is later needed to return
a signal back to the application module 340A. A user
inputted called party address (Cdpa) élso needs to be
specified by the SCCP parameters to show, for example: TT
= 3; and GTS = 05511.... . Once the signal containing the



| ayer 330A for the ANSI network, in turn, interfaces the signal with

.its ANSI SCCP | ayer 310A. The ANSI SCCP | ayer 310A IoaMg%ﬂ‘ I
onto the pW;ps?’@é Tredi um provided 15 . by the MIP | ayer 300A a rres to
transport the data over to the COTT network. Even though the
application l-ayer 340B and the TCAP | ayer 330B connected to the CQTT
SS7 network are conpatible with the_correspondi ng ANSI SS7
network | ayers, because of the inconsi stéﬂ-@y' that exists 20 bet ween t he

SCCP paraneters, the, SCCP seryi,n et wor k I.s. not able,t
recogni ze anda?’f‘?f’gr %%%a tmgcéfipgd%q]i grameters Are LRESLLE] ggcép\?ed
fromthe ot heintetrmetiional STPCgatewaynBi8p, dhe icnverterny270dacnvetritsh

are otherw segpe apobRTRakkAVedCRpA0antPRYYEL tof ik ﬁfaﬁﬁgeaeéﬁﬁﬁoss
t he 25 t wo _net wor ks, "Referri Is now made to FIG 4 erein
this i néorspstat walues ysSiRcs Wfﬁ SREEPEPONAS: i rfche (ANST 1

the ANSI§S and @©ghBl ,SCEP Ha agbheersedudn 88cotdandsSiwith theC@FCperanet er
data structur 423‘hi | | ustratfls_eéhg f&,r t é? and the types of data that
are required FEPSChESCHRSH Ba Pgiﬁd ess and Calling Party Address
to properly route Translatdoreitiesi(@ml 8 vint lvhe ANSINStapSard implies
oSO SRS e papeltBtly GRRR B4 e G RO
particul ar si §exvicerdiumbary| Evenethoygh ke hdti fand Europe,utihdze
subsyst ggn nungare feX@it dBCTHaspeRdFi RVoRef alhe GloMdle SHidcdai afor
portion 405. Mo r:’Ll%SNcoQﬁJmntPrE{calltSigrsau%gM) standard in the United States
uses the same CCITT TCAP as the GSM from Europe.
Accordingly, GTS value is unmodified and is transported
to the CCITT network unchanged. Only TT, NA, and NP
15 values are modified or added to the SCCP parameters to
properly notify the CCITT network that this particular
signal has a translation type of Cellular Nationwide
Roaming Service Number. Accordingly, using Tables 1 and
2, the above Cdpa and Cgpa CCPA parameter values are
20 converted to:

Cdpa: = TT
NP
NA
GTS = 05511...

0
7
4

25
Cgpa: TT
NP
NA
GTS = 321

0
5
4

30

The above converted SCCP parameters are further
formatted to correspond to the data syntax 470 illustrated
in FIG. 4. As a result, the converted signal containing
application layer data is now transportable across the

35 CCITT SS7 network.

Subsequently,'when the application module 340B with
an SSN value of 6 connected to a node having an SPC value
of 2-721 within the CCITT SS7 network 390 returns a signal
back to the application module 340A, the following Cdpa
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-9- assigned to an application nodul e such as a dat abase or

speci al sUWOAMBBEYT features within an SS7 network. On the  PCTHS9ZP6$48nd,
a Signaling Point Code (SPC) is assigned to a switching node within an
SS7 network. Likewise, the P5 bit 403 specifies whether SPC data have
been provi ded at the SPC data portion 410. The global title indicator
(Gr ) bit 404 al so specifies the fb4mat of the G obal Title

i nformati on stored at the data portion 415. The remai nder of the

headers are |3B8edCoPRnh $FRALRIKAMERLESt B¥ehAFR1D Treceivedage¥d the
bei ng provi degntegnhyibhalalymee guidwesy 385: | ndicator 400. Accordingly,

t he second oct et sEgres. t he SSN data. The third, fourth, and fifth
octets store the pa'nurrberTgcj ter and network code of the SPC dat a,
respectigvel y. Lastly, the siﬁpp;o et stores the TT data. 15

Simlarly, with the CCTT st r_Cﬁ{), t he address I ndi cat or 425
occupies the first octet of the S paranmeter. The second and third

octets store the SBgpdata Tt 43P. The fourth octet is occupied with the

SSN dat a 435. he fiftigypoad et is occupied with the TT data 440. A
hal f 209 of the sixth octeiNAg s=fpr storing the nunber plan (NP)
data 445. Lastly, the seventlgrstetossivused to store the Nat ur e of

Address .I ndicator (NA) data 450.
Once again, in accordance with conversion values

provided in Tables 1 and 2, the above CCPA parameter

15 values are converted to:
Cdpa: SPC = 8-9-1
SSN = &5
Cgpa: TT =3
20 GTS = 05511...

Furthermore, the above converted SCCP parameter
values are further reformatted in order to be compatible
with the ANSI SS7 network in accordance with the data

25 specification illustrated in FIG. 4.

Even though only a few of the SCCP parameters are
illustrated above for exemplary purposes, any one oOr
combination of the following ANSI SCCP parameters can be
converted from and to the following CCITT SCCP parameters:

30 ANSI SS7 CCITT S87
SSN SSN
SSN, SPC SSN, SPC
TT TT, NP
TT, GTS TT, NP, NA
35 : TT, NP, GTS

Although a preferred embodiment of the method and
apparatus of the present invention has been illustrated
in the accompanying Drawings and described in the

40 foregoing Detailed Description, it will be understood that
the invention is not limited to the embodiment disclosed,
but is capable of numerous rearrangemenis, modifications
and substitutions without departing from the spirit of the



These called/calling party addresses represented usi ng the above SCCP
_paraneters cessary for routing 25 and communi cating application
%’ ﬁgiﬁg{he t wo

| ayer dat’a nodes. However, as illustrat W6548, o
data structure for representing called/calling party addresses for
the . . ANS| - standard is inconpatible with the CCl TT standard data
structure. Wien a signal formatted wth the ANSI standard 30 IS
transported to a CClI TT based SS7 tel ecormtAPcati ons net wor k, because
of such SCCP paraneter differences TT SS7 networ k_cannot
recogni ze and %r omé" 1°7 o ?ﬁg rorlh r ey Cgs"l"lfrﬁii Y pEsr fabtowing
order to enabl@lﬂﬂms based SCCP paraneters to be recogni zable by a
CCl TT based 35 SS7 network, the data format as well as the data val ues
must be converted. WD 97/ 38537

PCT/ US97/ 06548 -10- In .
accordance with the teachings of the present i nvention, SCCP
paranmeters received fromone network standard are refornmatted and
converted to be conpatible- with the other network standard. This

enabl es t he SCCP



5 . layer associated with the other network to recogni ze and reroute

signals containing application |ayer data to their I nt ended

destinati oWQOHBSI7FIG 5 illustrates the use of an ANSCT/USITNGSAS
converter 370 to interface with the SCCP | ayers 310 for receiving and
converting SCCP 10 par anet ers. In order to dm&@umm&nmamuh amabove

i nconpatibility problem an originating node could |ncI

converter which transforns the outgoing STEP paraneters

conpatible with the destinati on network. Howev

i npl enent.at i oWHAT ok$ (CRAIMRRJISE t he orlglnatlng 15 node aIready knows

what standard the dEStlnﬁlsﬁgtéﬁdﬁorscommuniB@ﬂﬂﬂy'3331 ﬂﬂﬁ*ﬁaﬁialniﬁg
there are SITPs %%ééLLZInq ferent ge ¢ol s than he one
specified in t3RP aﬁﬁﬁmﬂﬁﬁﬁ betyee FétoﬁH§Qﬁ%%4ﬁ]§¥ﬁF?ﬂe
destination No. hoBsT) mietworkt amg alsecbadISS7Theteénke wherein epeident
20 cogvert 0] t ro at C poj nt
where the ANSIeE;JSI\é%'E netvvgr ngfﬁédb?ﬁe @?T#%ﬁ@ QSH‘E s§7 rhet%wo%:lé are
The ANSI MP |inrompfokbhey seaad| yysltsnsmmlgzgm fromthe ANSI
SS7 network and i ntgréaaea Wﬁﬁéﬁ& MhtZF(srp)SQQEeaEg/WbsnﬁéQén S%héaféls'
SCCP nodul e 31{) reteéé,?ves %ga fromt P layer 0A and
forwards them®Fgth net%%ﬁbe??ﬁp § sereNS, & fetwerK, §aidFHRse

to the tyomwpur Psdmadrties stored in its conversion table or register

372, acggrdingly changes_gS te ting
node to ge conpati bl e mﬁ?hq§¥gg %ﬂgpr¢§?RQSEi£ gc F%gfliﬂaﬁ%tv&ﬁéﬁﬂ
signals with the cokA¥e¥emodabp; and paraneters and still containing the
sae appli cation | ayer  a condRii®iP dSMNLE ' PREGEEAGAA! Qithe dlst i gk On

network to be delivered . to the destinati,on a i.cation user nod
layer mog le, sagd conversion Aﬂ%ule

receiving said signal from one of said SS7
15 networks; and
converting addressing data within said
signal xreceived from said one of said 887
network to be recognizable by the other 8§87
network.
20 |
2. The system of claim 1 wherein:
said first SS7 network comprises an American National
Standards Institute (ANSI) based SS7 telecommunications
network; and _
25 said second SS7 network comprises a Consultative
Committee on International Telegraph and Telephone (CCITT)
based SS7 telecommunications network.

3. The system of claim 2 wherein said conversion

30 module converts SCCP parameters within said 'signal

received from said ANSI based 887 telecommunications

network to be compatible with said CCITT based SS7
telecommunications network.

35 4. The system of claim 3 wherein said SCCP
parameters received from said ANSI based Ss7

* c L L} S *




35 Accordingly,: tﬁE—EﬁhvertEa_gTaﬁarg are interfaced with the

- destinati Or{g@& thHasas’haBlepWPé CCI TT SCCP nodul e PCT/US

turn interf U!“‘ m‘ ITT MTP WO 97/ 38537
-11-

e S|g
PCT/ US97/ 06548 ﬂ! ﬂ | ayer 300B for
physi.cal transportation estination node During the
overall conversion and interface process, onIy the SCCP | ayer data
wi thin the signal header are 5 nanipulé&ed by the converter, and al
other |ayer da%%lecommuh@%'@Tdﬂ%lggﬁgmgeﬁatﬁéﬁ BN YUHY iE?@S r%%ﬁky

t hr ough e convert IS an exenplary enb dlnent of
the present CONVeERGAAR BRIV GRMRTRSDHNal STP gateway 385 is typically

10 used to connech subkistemiumibdr NEEOWY Kk With a second nat i onal
net wor K. For exa .i_nternat.i S gat eway 385 connects
the ANSI SS7 netwopg SiopRding oy "-O&A%t g%‘é’ 380 with the CCITT SS7
net wor k &f Eur ope 330Translat1qnwmypkefﬁrbcomn@nlcatlons service to
subscribers across 15g1o89580 14913l & s fﬁ*spornal t el ephone servi ce,

I ncl udi ng

5. The system of claim 3 wherein said conversion
module converts a first Translation Type (TT) and Global
10 Title Series (GTS) values within said signal received from
said ANSI based SS7 telecommunications network to a TT,
Numbering Plan (NP), Nature of Address indicator (NA), and
GTS values recognizable by said CCITT based SS87
telecommunications network.
15
6. The system of claim 3 wherein said conversion
module converts a Signaling Point Code (SPC) and Subsystem
Number (SSN) values within said signal received from said
ANSI based SS7 telecommunications network to a TT,
20 Numbering Plan (NP), Nature of Address indicator (NA), and
GTS values recognizable by said CCITT based SS7
telecommunications network.

7. The system of claim 3 wherein said conversion

25 module further comprises a register for storing values for

translating said SCCP parameter values within said signal

received from said ANSI based SS7 telecommunications

network to wvalues recognizable by said CCITT based SS7
telecommunications network.

30
8. The system of claim 3 wherein said conversion
module reformats specification for said SCCP parameters
within said signal received from said ANSI based SS7
telecommunications network to be compatible with said SCCP
35 parameters for said CCITT based SS7 telecommunications

network.
R

A



call setup and voi ee—data communi cati on, no converter is - needed. For

normal tel ephone conﬂgscsthwﬁﬁsgesﬂ aba such as | SUP or TUP do not
require SQﬂWDIﬂﬂSI"Ete application | ayer darcuressragssis at ed
in a signal ut|I|2|ng aneters are intercepted and converted
by the .converter |ng within the international STP
gateway 385. As a result, an appllcatlon nodul e 340A connected to
the ANSI SS7 network 380 can communi catels- - application |layer data with

an application nodul e 340B 25 connected to the CCITT SS7 network
390. No call 9. (Bwmecsyshemasofo kdaim nigai ndiebeincesaide SCCp
application paraméEEQQe 340 fPdat heeagR! 1 cgLi 8N Npdyhs 34$§5e5y ué$2|2|ng

t he connectionl.ess type, setup, S|gnals cont al ni ng rcationTayer
data can be tRIRSIFIIRLCALIRRE PREWORE Jthat apﬁlcemmantxhﬁﬁnbwssaid
provi de adveotw@érsidisaiodisle comprisakyres and capabilities to end users.

The coqyerter nDduI @Qé?#{ﬁﬁ?#gﬂger.png he i nternational STP

gat eway 385 perfofhs reformats the SCCP paraneters
to conformto the a3Bignaling f Peint ofodendsPed ;by the destinati on standard;

and it furt@prfggggg (Chrrpqr.aneters values to be
recogni zabl e by the estlnatlonhg§§ ?mgfk. Accordingly, WO

97/ 38537 a Numbering Plan (NP)- PCT/ US97/ 06548
a Nature of Address indicator (NA); and
10 a Global Title Series (GTS).

10. A system for converting Signaling Connection
Control Part (SCCP) parameters within a signal to
transport said signal between a first Signaling System No.
15 7 (8S7) network and a second SS7 network, wherein said
first SS7 network and said second SS7 network are
incompatible, said system comprising:
a Message Transfer Part module for receiving said
signal from one of said SS7 networks;
20 a SCCP module interfaced with said MTP module for
retrieving said signal; and
a conversion module interfaced with said SCCP module
for converting said SCCP parameter within said signal
received from said one of said SS7 networks to be
25 recognizable by the other SS7 network. '

11. The system of claim 10 wherein:
said first SS7 network comprises an American National
Standards Institute (ANSI) based SS7 network; and
30 said second SS7 network comprises a Consultative
Committee on International Telegraph and Telephone (CCITT)
based SS7 network.

12. The system of claim 11 wherein said conversion

35 module converts a Translation Type (TT) and Global Title
Series (GTS) values within said signal received from said

ANSI based SS7 network to a TT, Numbering Plan (NP),

* [ L M S *




t he converter nDduIe 370 references a conversion table

‘storrng S ters as gefl cross referencing  pern9hiésts S
achi’ e\(/;g) ?ﬂéﬁg’gﬁ ore mzamﬂmxﬁi exenpl ary conversion

table or register 372 co Table 1
STANDARD LABEL SCCP PARANETER & VALUES ANSI 1
TT = 3 10 ANSI 2 SP91§.8 9-1 SSN = 5 CaTT
1 TT =0 NP = 7
NA = 4 | i ndi-5t8
d t Na), d S
NP = 5 §dellr€ of Address anJI.\ﬁ\a Z (Na) an G?'g _ ggi.ueslS
Usi ng t he abo¥ecoanizablenNsy sgif feITFhased $8E networkere furt her
¢ross referenced and converted into correspondi ng CClI TT SCCP
_rl)_glr)?getzer val ues |n13a.ccqh9eansc§98tem of"“cﬂiﬁabl'f w%ierein said conversion
’ 5 module converts a Signaling Point Code (SPC) and Subsystem
Number (SSN) values within said signal received from said
ANSI based SS7 network to a TT, Numbering Plan (NP),
Nature of Address indicator (NA), and GTS values
recognizable by said CCITT based SS7 network.
10

14. The system of claim 11 wherein said conversion
module comprises a register for storing values for
translating said SCCP parameter values within said signal
received from said ANSI based SS7 telecommunications

15 network to values recognizable by said CCITT based SS7
telecommunications network.

15. The system of claim 11 wherein said conversion

module reformats data structure for said SCCP parameters

20 within said signal received from said ANSI based 887

telecommunications network to be compatible with said SCCP

parameters for said CCITT based SS7 telecommunications
network.

25 16. A method for transporting data transmitted by
a first application module within a first protocol based
telecommunications network to a second application module
within a second protocol based telecommunications network,
wherein said first and second networks are incompatible

30 to exchange application 1layer signals, said method
comprising the steps of:

retrieving Signaling Connection Control Part
(SCCP) parameters within a signal carrying said data
transmitted by said first application module;

35 converting a Called/Calling Party Address within
said SCCP parameters to conform to said second protocol
based telecommunications network; and

* c L ] S *



20 ANST CaTT ANSI 1

ColTT 1 Thls sH’dkEHas cen Replaced COlTT 2 In
FIG 6, awoppssssati on' \“m\ VI ng an SSN 25 val ue REIT/BS9T068A8 N at es
a nessage whil e being c a node with an SPC val ue of 8-9-1

Wi thin the ANSI SS7 netmork 380. Accordingly, the calling party
address (Cgpa) is SPC = 8-9-1, and SSN = 5 for the application
nodul e 340A. This Cgpa address is |ater-2eeded to return 30 a signal
back to the application nodul e 340A. A user i nputted called party

address (Cdpa) al so nectigansmbpeting sadgecéignel bywitiie SR momreted to
show, for eX%ﬁHﬁ%ﬂ/EElllng P?r%g 2Rar&le to022id second PFStoLEL SHISSE

cont ai ning the
pCT/U397/065$glecommun1catlons network. -13- above Cgpa and
Cdpa SCCP paraneters are received by the I nternational STP gat eway

385, th§ converterl.f,jo TR Ve L Bod of claim 16 wherein:
said first protocol based telecommunications network
is an American National Standards 1Institute (ANSI)
Signaling System No. 7 (SS7) telecommunications network;
and
10 said second protocol based telecommunications network
is a Consultative Committee on International Telegraph and
Telephone (CCITT) SS7 telecommunications network.

18. The method of claim 17 wherein said step of

15 converting said Called/Calling Party Address further

comprises the step of converting a Translation Type (TT)

and Global Title Series (GTS) values within said signal

received from said ANSI SS7 telecommunications network to

a TT, thbéring Plan (NP), Nature of Address indicator

20 (NA), and GTS values recognizable by said CCITT SS§7
telecommunications network.

19. The method of claim 17 wherein said step of
converting said Called/Calling Party Address further
25 comprises the step of converting a Signaling Point Code
(SPC) and Subsystem Number (SSN) values within said signal
received over said ANSI SS7 telecommunications network to
a TT, Numbering Plan (NP}, Nature of Address indicator
(NA), and GTS values recognizable by said CCITT 887
30 telecommunications network.

20. The method of claim 17 wherein said step of
converting further comprises the step of reformatting data
structure of said SCCP parameters within said signal

35 received from said ANSI SS7 telecommunications network to
be compatible with said SCCP parameters for said CCITT SS7

telecommunications network.
(LI




t he above received Cdpa “dpa and Cgpa to the appropriate CCITT ~  formatted
_values. Since TT=3 comkes BteoRP edANSI 15 | abel, it W\;md I n
accor dance™R Y7853 CCI II as specified in Table 2.

Translation Title (TT) standard i nplies that this
_particul ar Cdga Is a Ce u ar. Nat 1 onw de Roam ng Servi ce Nunber. Even
though the U . S. and Europe.utilize 10 %fferent SCCP speci fications, the
G obal System for Mobi | e comruni catT (GSM standard in the Uni t ed

St ates uses t sa IT T o] r

Accordi ngly, GIS vgﬁue ?lg %é d“flgég %%3&1@3:3%%4.”:(5% g%Eg Q'Q%ns[mut%ed Cﬁ’TT
net wor k unchaagfiirst @pp}itatinm module withinabuSdrste puntigcel basedded
to the SCCP peéﬁee&faﬁ‘ﬁfﬁeauons HéQQS{:i:YtBOS' Lxcgha ngﬁdmﬁm kn e hi's

particul ar has _a transl atjon g I'ar” Nati onw
Roami ng Ser vi &’é"—N&Hbérse%EGrEFﬂEJ%m u?PﬁS TaBlesopmypdcations ‘“‘fcﬁélabove
Cdpa ands CgpasQfBAspataneicsmpiisisgare 20 converted to:

Egga; 05511.%.025 means for 6&&{1e¢%&§ éignaling Connectionr¥§§¥ép%
NA = 4 Part (SCCP) pay@wet8zs $&om a signal Tharayiwng axidrdata SCCP
Pfilr 3gﬁ g[ Z dar trhishitted by JIBELAS L Qi EEERARI ol data syntax 470
means for converting a Called/Calling Party Address
10 within said SCCP parameters to conform to said second
protocol based telecommunications network; and
means for transmitting said signal with said
converted Called/Calling Party Address to said second
protocol based telecommunications network.
15 |
22. The system of claim 21 wherein:
said first protocol based telecommunications network
comprises an American National Standards Institute (ANSI)
Signaling System No. 7 (SS7) telecommunications network;
- 20 and
said second protocol based telecommunications network
comprises a Consultative Committee on International
Telegraph and Telephone (CCITT) SS7 telecommunications
network.
25
23. The system of claim 21 wherein said means for
converting said Called/Calling Party Address further
comprises the means for converting a Translation Type (TT)
and Global Title Series (GTS) values within said signal
30 received from said ANSI SS7 telecommunications network to
a TT, Numbering Plan (NP), Nature of Address indicator
(NA), and GTS values recognizable by said CCITT SS7
telecommunications network.

35 24. The system of claim 21 wherein said means for
converting said Called/Calling Party Address further
comprises the means for converting a Signaling Point Code

A A




-

in FIG 4. As a result, the converted signal containing application

| ayer data is now transportabl e across the 35 CaTT SS7 network. -
SubsequenWQ9734$3h t he applicati on nodul e 340B with anPCHNSYA16548 of 6
connected to a node having an SPC val ue of 2-721 within the CCTT SS7
network 390 returns a signal back to the application nodul e 340A, the
foll ow ng Cdpa WO 97/ 38537 '

PCT/ US97/ 06548 -22-~ -14- and Cgpa CCPA
paraneters are_agai n received by the i nternational STP gateway 385:
Cdpa: 7T £S§C) and Subsystem Numbgwr {SS§N) values within saifiAsignal

GIS = 321  received fo¥ghPsaid ANSTI &S7 telecommunicationdFhétvwoirl to
NA = 4 a TT, NumberingGE‘Sla:n()?%}'.' ‘Nature of Address indicator
(NA), and GTS values recognizable by said CCITT SS7

S telecommunications network.

This Sheet Has Been Re,ilaced
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Once again, in accordance wth conversion val ues provided in Tables 1

and 2, the A paraneter 15 val ues are converted to:_.
Cdpa: sﬁga 9‘3’%’ 1 . SSN = 5 PEYyS97/06548

=3 20 GIS = 05511. .. Furthernore, the above
converted SCCP paraneter values are further reformatted in order to
be conpati bl e with the ANSI SS7 ndy6ork in accordance with the data
25 specification illustrated in FIG 4. Even though only a
few of the SCCP paraneters are ' illustrated above for exenplary

pur poses, any one-or conbi nati on of the foll ow ng ANSI SCCP
paraneters can be converted fromand to the follow ng CCI TT SCCP
paraneters: 30 ANSI SS7 CCaTT SS7

SSN SSN SSN, SPC .

SSN, SPC TT TT, NP TT, GIS
TT, NP, NA 35 TT, NP, GTS

Al t hough a preferred enbodi nent of the nmethod and apparatus of the
present invention has been illustrated in the acconpanyi ng Draw ngs
and described in the 40 foregoing Detailed Description, it wll be
under st ood t hat the invention is not limted to the enbodi nent

di scl osed,

270A \ // 275 / 270B

STP 71 STP
275 —
LOCAL LOCAL
SWITCH SWITCH
10A 10B

FIG. 1

W BT e T



but is capable of nunerous rearrangenents, nodifications - and

substitutions without departing fromthe spirit of the - WD 97/ 38537
PCT/ US97/ 06B8$P7/38537 | - 15- FCITUSI7/06548
i nvention as set forth and defined by the foll ow ng cl ai ns. -
-16-. . VWHAT IS CLAI MED | S: 1. A systemfor comunicating a
si gnal containing application IayQ/Gdata between a first Anerican
Nat i ona
OS] LEVELS Vil SS7
L S 7 LEVEL
APPLICATIONS LEVEL
- USING TCAP | | 1spy user | | TELEPHONE | oR APPLICATION:
LEVEL 7 CATIONS
- | PART USER PART
R TCAP (ISUP) (TUP)
NASP S
LEVEL 4-6 331 330 350 360
—— e — ]
SIGNALING CONNECTION LEVEL 3
CONTROL PART (SCCP) (NETWORK)
| | |
LEVEL 1-3 NSP/{ LEVEL 2
| ___MESSAGE TRANSFER PART (MTP) (LINK)
; 1 LEVEL 1
Cm————t (PHYSICAL)
300 .

FIG. 2



Standards Institute (ANSI) based Signaling SystemNo. 7 5 (SS7) network
-and a second Consultative Commttee on I nternational Tel Ga3hbesald
TelephonevW@EW*¥?7based SS7°, net wor k, said system conprising:

a gateway Signal Transfer Point (STP) connecting said first SS7
network with-said second SS7 network, said 10 gat eway STP conpri sing:

a Signaling Connection Control Part (Sm | ayer nodul e; and

a conversion nodule interfaced with said SCCP | ayer nodul e, said
conversi on nodul e: 15 - recei ving said signal from one of
sai d SS7 net wor ks; and converting SCCP
paranet er addressing data within said signal received from
said one of - - said SS7 network between ANSI protocol and 20
CCI TT protocol in order to be recogni zabl e by : t he ot her SS7
net wor k. 2. The systemof claim1l wherein said conversion
hodul e converts between SCCP paraneters recogni zabl e by 25 sai d ANSI
based SS7 tel econmuni cati ons network and SCCP par anmet ers recogni zabl e
by said CCI TT based SS7 t el econmuni cati ons net work. 3.
The system of <claim 2 wherein said SCCP 30 par anet ers recei ved
from said ANSI based SS7 t el ecommuni cati ons network that are
convertible by said

APPLICATION APPLICATION

340A — USING TCAP USING TCAP |~~340B
| 1

soa—] T AP N 3308
T | T

sjon—|  SCCP (ANS) SCCP (COM)  [—s3108
] {

sooa—] WP (s MIP (COM) N soom

FIG. 38



conver si on nodul e conpri ses: a Subsystem Nunber (SSN);

a Signaling Point Code (SPC); 35 a Transl ation Type ( ;

a d obal Ti%Y?g'”%se"r"T es (GIS). P@msgqm.r..z_sﬂ_
4. The system of claim 1l wherein said conversion nmodul e converts
between a Transl ation Type (TT) and d obal Title Series (GIS) val ues
recogni zabl e by sai d -ANSI based SG/BteI econmuni cations network and a
TT, Nunbering Plan 5 (NP), Nature of Address indicator (NA), and GIS
val ues recogni zabl e by said CCI TT based SS7 tel ecomruni cati ons
networ k. 5. The systemof claim1 wherein said conversion 10
nodul e converts between a Signaling Point Code (SPC) and Subsyst em
Nunber (SSN) val ues recogni zabl e by said ANSI based SS7

t el econmuni cations network and a TT, Nunbering Plan (NP), Nature of
Address indicator (NA), and GIS

ANS 404 403 cenT
M /1404 [O3402 ey __om
400—IN|R| 6T I |P|S ! N[R| 6T 1 |S|PR_ s
SSN 2 SPC — 14 BT K,
405—"| _ SPC — MEMBER _| 3 0.0
- 4
a0—"1— CLUSTER SSN  I—435
— NETWORK 5 T Mo
15— m B 51 NP ES
ADDRESS INFO 7 x| NA 450
CONT 8 ADDRESS INFO
| . )
%0 CONT
L v )
470

FIG. 4



val ues recogni zabl e by sai d CaTT  based SS7 15

. tel ecommuni cati ons networ k. 6. The system of bﬂb%m&ggrein
sai d convaYQPyss37 modul e further conprises a register for storing

val ues for transl ating bet ween sai d SCCP paraneter val ues 20
recogni zabl e-by said ANSI based SS7 tel econmuni cati ons net wor k and
SCCP paraneter val ues recogni zabl e by §¢Bd CC TT based SS7

t el econmuni cati ons network. 7. The systemof claim1l wherein
sai d conversion 25 nodul e reformats between said SCCP paraneters

recogni zabl e by said ANSI based SS7 tel econmuni cati ons network and
sai d SCCP paraneters recogni zable by said CCI TT based SS7

t el econmuni cati ons network. 30 8. The system of <claim 2
wherein said SCCP par anet ers received from said CaTT

based SS7 t el econmuni cations network that are convertible by said
conversion nodule are selected froma group of: a Subsystem
Nunber (SSN); 35 a Signaling Point Code (SPC); a

Transl ation Type (TT); a Nunbering Plan (NP);

372

TABLE /
370—" CONVERTER

sioa—]  SCOP (aNs) SCCP (CCMT) 3108
!

| 1

so0a—]  MIP (Ans) | MNP (COT) N 3008

| |

FIG. 5




e e g e SRR S SRR AR S

- 18- a Nature of Address indicator (NA); a GI obal

Title Series (GIS); or conbi nati on thereof. 5 The
syst em of WI935 Therein said signal i ncl udes a ca|||ngcnaﬁwm%sw
Address (Cgpa) paraneter contai ning a Cgpa val ue and wherein said
conversi on nodul e further conprises neans for: copyi ng
said Cgpa value into one of said SCCP paraneters; and

repl aci ng said Cgpa paraneter with a network address representing
sai d gateway STP. 10. A systemfor converting Signaling
Connection 15 Control. Part (SCCP) paraneters wthin a signal to
transport said signal between a first Anmerican National St andar ds
Institute (ANSI) based Signaling System No. 7 (SS7) network and a
second Consultative Conmmttee on I nt ernati onal Tel egraph and

Tel ephone (CClI TT) based SS7

SSN=5 ' SSN=6
3400—"| APPLICATION 3408—"] APPLICATION
INTERNS»%T:IONAL
380—" | 385—"]  GATEWAY 390 — -
5 £
CONVERTER
NETWORK P q NETWORK
370 372
TABLE
8-9-1 - 2-721
9-9-0 | 2-990

FIG. 6



‘20 network, Said system corrpr"i si ng: | m%ZT/ Déastll'a
~nodul e for receiving said st gnal - from one of sal

.a SCCP nodule interfaced wi-th said MIP nodul e for vmgsjiw 1993
signal; and 25 a conversion nodule interfaced with said SCCP nodul e
for converting said SCCP paraneter within said signal received from

sai d one of sald SS7 networ ks bet ween ANSI paraneters and CCITT
par anmeters order to be recognlzable by the other SS7 network.

- 30° ' %%m %ﬁ%ﬁm J aim 10 wherein said conversion
nodul e converts tween a ra%gf%flon Type (TT) and G obal Title
Series (GTS) val ues Hecogdt AAtem\foricomuaiqaidag a signedy aentggmdnehd a

TTI Nunber i ng P'a@iﬁlﬁ'ﬂ@)t,ldﬂatllé&)%rgfdé%éTbetQ@%rﬁ%S %Elﬁfytc@ﬁr@rl(dm NaAIbAaS
Y ouS TeCoOM Bt dlags grafldie cIANSE R ooARET O PASBAL IO VB ST 7
: 5 (S87) network and a second Consultative Committee on
International Telegraph and Telephone (CCITT) based SS7
network, said.syétem comprising: ' '
a gateway Signal Transfer Point (STP) connecting said
first SS7 network with said second SS7 network, said
10 gateway STP comprlslng . .
a Signaling Connection Control Part (SCCP)
layer module; and ) :

f:E o _ a conversion module interfaced with said SCCPp
- _ layer module, sald conversion module:
15 - receiving said s1gnal from one of sald Ss7
| networks; and : '
converting SCCP parameter addressing data
within said signal received from said one of
. said 887 network between ANSI protocol and
20 CCITT protocol in order to be recognlzable byﬁ
: the"other SS7 network.
. 2. The system of claim 1 wherein said convereion
o/ module converts between SCCP parameters recognizable by
25 ‘said ANSI based SS7 telecommunications network and SCCP
parameters recognizable by said CCITT based 887
telecommunications network. '
3. The system of claim 2 wherein-.eaid' SCCP
30 ° parameters received from said ANSI based SS7

telecommunications network that are convertible by said
conversion module .comprises:
a Subsystem Number (SSN);
a Signaling Point Code (SPC);
35 _ a Translation Type (TT); and
a Global Title Series (GTS).

* c L M § * )
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‘modul e converts bet ween a Si gnal'i ng Poi nt Code (SPC)mg‘?SLIb%tith
“Nunber (SSN) val ues recogni zabl e by sai d ANSI ggiaviii
.TT, Nunbering Plan (NP), Nature 5 of Address indic z&m m

val ues recogni zabl e by said CClI TT based SS7 networKk.

The system of claim 10 .wherein said conversion nodul e conprises a
register for storing values for 10 transglati ng between sai d SCCP
par amet er val ues 'recognlzable by sai'd ANSI based SS7

tel ecomuni cat i ons . Vet SEELRAM airetvﬁéréahugglae@%we&%qlo% by
said CaTT d SS7 teI onnunlcatlons net, wor k 14. _ The
system of claim eF@Pﬂe§5?gb%Wﬁfé} & drranslatiggqType é?"t‘))r i Glabal

structure betwea@itla debiER (GTS) palaestescognizaigie RblsmidANSIALAseNSI

- based SS7 nd saj d ramget er
recogni zabl e by sal ?e%élgﬁd'g égaa@@sper}eév%%é:ﬁ]m?n%%%t ? oﬁéccgu%e%é Faan
15. The sy%tem diNRjl.aiNatiorevhef eAddrese finddcagsz (NA), randofRSi yalues

connected to Sa'r% <3 hbie/ wtm& c‘:‘tf‘r’f‘ based géﬁe\ﬁ’%ieﬁng%hﬂ;r gg,r e

Point (STP) si gnal “25 i ncl udes ling Party
(Cgpa) paranet & twork. containing a Cgpa value and wherein said
conver si on nodul e further conprlses nmeans for: copyi ng

sai d a value into gone sai d . SCCP
Cop %%e gsystem of claim 1 wherein said conversion

10 module converts between a Signaling Point Code (SPC) and

Subsystem Number (SSN) values recognizable by said ANSI

. based SS7 telecommunications network and a TT, Numbering
_ Plan (NP), Nature of Address indicator (NA), and GTS

values recognizable by said CCITT  Dbased S87

15 telecommunicétions network. -

6. ' The system of claim 1 wherein said conversion
module further comprises a register for storing values for
translatlng between said SCCP parameter values

20 recognizable by said ANSI based SS7 telecommunications
network and SCCP parameter values recognizable by said
CCITT based SS7 telecommunications network.

-/ 7. The system of claim 1 wherein said conversion
' 25 module reformats between said SCCP parameters recognizable
- by said ANSI based SS7 telecommunications network and said
SCCP "parameters recognizab.le by said CCITT based SS7
telecommuniéations network. '

30 _ 8. The system of claim 2 wherein said SCCP
parameters recéived - from said CCITT based SS7
telecomﬁdﬁications network that are convertible by said
conversiOn’modulé are selected from a grour of:

. a Subsystem Number (SSN); '

35 a Signaling Point Code (SPC);

a Translation Type (TT);
a Numbering Plan (NP);

* c L M s *



‘paraneters; and

‘30 repl aci ng sai'd Cgpa par am%Jﬂﬁgﬁlﬁﬂgfﬁg‘é{é

_based network address representing said gateway STP.

‘method for tran

protocol based
nodul e W
- 20- and

sporting data transmitted bet V\eeMt 2rHINOV: 11998
e

nmodul e within an American 35 ‘National - Standards _
t.el econmuni cati ons network and a second application

( ANST)

thin a Consultative Cbnnittig on I nternational Tel egraph-
Tel ephone (CCI TT) protocol “fased tel econmuni cati ons

net wor k, said nethod _c ri.sin st e f.: retrievin
|9:%r %“%%res;?%%dg)atﬁgr AN drs wit -

Si gnal i ng ConnectionaCoﬁtHﬁe

carrying said d

converting a Call ed/ Culyip@tRemn Y rAddgSs Within
bet ween the ANSI and CCI TT protocols; - and o transmtting

said signal wt
s

10

15

20

25

30

35

: hin a signal
ata 5a GliobadsMitttled Seyrieist HETSdpploircat i on nodul e;

h said converted .
9. The system of claim 1 wherein said signal

includes a Calling Party Address .(Cgpa) parameter
containihg a Cgpa value and wherein said conversion module
further comprises wmeans for: : .
copying said Cgpa value into one of said SCCP
parameters; and ' ‘
replacing said Cgpa parameter with a network address
representing said gateway_STP.

'10. A system for converting Signaling Connection

- Control Part (SCCP) parameters within a . signal to

transport said signal between a first American National
Standards Institute (ANSI) based Signaling System No. 7

(SS7) network and a sécond. Consultative Committee dn_.

International Telegraph and Telephone (CCITT) based SS7
network, said system comprising:

a Message Transfer Part module for receiving said
signal from one of said SS7 networks;

a SCCP module interfaced with said MTP module for
retrieving said signal; and '

- a conversion module interfaced with said SCCP module
for converting said SCCP parameter within said signal
received from said one of said SS7 networks between ANSI
parameters and CCITT parameters in - order to be
recognizable by the other SS7 network. '

11. The system of claim 10 wherein said conversion
module converts between a Translation Type (TT) and Global
Title Series (GTS) values recognizable by said ANSI based
SS7 network aﬁd a TT, Numbering Plan (NP), Nature of
Address indicator (NA), and GTS values recognizable by
said CCITT based SS7 network.

* c L M S *
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"10 Cal l ed/Calling Party Address to the other appl |m97 Aﬂﬁéha

17. The method of claim 16 wherein said step of
Call'ed/Calling Party Address further 15 conpri ses thm 2§Mt |‘m

‘between a Transl ation Type (TT) and dobal Title Series (GIS)
val ues recogni zabl e by the ANSI protocol based tel econmunications
network and a TT, Nunbering Plan (NP), Natuge of Address I ndi cat or

(NA), and GTS val ues recogni zabl e by the TT 20 prot ocol based
tel econmuni cations ngpwor kpe system of cldBm 1§|ed??ébﬁdsgidCE@hGE%glon

wherein said step_of convertil sal d Cal ||n89 art¥ ress
further c@ﬂﬁ?@%e%oFﬁQIEFéBeBVe%%n%e$%gﬂ§1b%9m8%hn5 dfaal$RE) Pandt 25

Codte (SlF’C%3 ang t§u|bsy§tem Nuﬂvtberr ((SSN) wallurss rﬂdtgjmz:sﬁﬂTlee |\1|> saba AiglsIANSI
protocol based el ego ni_cati o Wo an
(NP - Rat ure of DRSS matustls abd WalpAunbersad, flan JRPEL SAFDRE
by the CCISTT profokddress 1ndmaanbreﬂdeqwmmm &S vadueet meckgni@able by

19. The nmet hod 5 &I % §eég7s§égw8%ﬁp of converting further
conprises the s ep o or ma ef ween a data structure of said

SCCP parameters recognlzable by the ANSI protocol based
tel econmuni cations 3p3., ¥REVSYAtéRtoR éﬁéﬁmsiﬁUﬁﬁéf@l@fséﬁddc§£¥3331on

Fg{ggﬁhﬁ;ﬁiCatl%méui%?&%ﬁ%&éféesza reé?%ter‘cgor stOQEOtocggluesbai
10 translating between said SCCP parameter values
recognizable by said ANSI based SS7 telecommunications
network and SCCP parameter values recognizable by said
ot CCITT based SS7 telecommunications network.

15 14. The system of claim 10 wherein said conversion
' module reformats data structure between said SCCP
parameters recognizable by said ANSI based SS7
telecommunications network and said SCCP parameters
recognizable by said CCITT based SS7 telecommunications

20 network. '

15. The system of claim 10 wherein said first SS7
" network is connected to said second SS7 network via a
gateway Signal Transfer Point (STP) and said signal

;

25 includes a Calling Party Address (Cgpa) parameter
containing a Cgpa value, and wherein said conversion
modulé further comprises means for: ' o

copying said Cgpa value into one of said SCCP
parameters; and a

30 replacing said Cgpa parameter with a SS7 network

based netwbrk address representing said gateway STP.

16. A method for transporting data transmitted

between a first application module Within_an American

35 National Standards Institute (ANSI) protocol based
telecqmmunications network and a second application module
within a Consultative Committee on International Telegraph

 AMENOED SweET ) YO




-21- " 20. The nethod of claim 16 wherein sm97 1065h8
.protocol based tel ecommuni cati ons network i s connected i ﬁ&o %8
“protocol based tel ecommunications network via a JMSS@Sa |
‘Transfer Point (STP) and said Calling 5 Party Address is stored in

first one of said SCCP paranmeters, and wherein said step of

converting further conprises the st e_[%_of: storing said
Calling Party Address in a second one of said SCCP paraneters; and 10

storing a networ pr | | t Lnt i
first one of saﬁg’cg%f%}%%t S‘?gfﬁﬁgpé&gc.gf B%@éd Relgg?}@r%ﬁap.g%ﬁ%n%
transporti ng dahgtwoalsniseied method [omprdsing ithet s&ePs &t on nodul e

within an Anerican 15  Nalit@iahing! a8£GhAIFI nd NTonhdlcR i o \NRbA £ rdi OERGQ
based t el eco ni cati ons networ.k and a second appli ¢ation ppdul e
within a Consul t(%mqrg BRFRPEERTEN Y afi cﬁ?aﬁna%el Gggﬁkﬁrng saig,gqlata

Tel ephone § CCl TErapsaiieted bysed thelreapphitiatdidnomddule;
converting a Called/Calling Party Address within
said SCCP parameters between the ANSI and CCITT protocols;
and ' _ _
transmitting said signal with said converted
10 Called/Calling Party Address to the other application
module.

W]

17. The method of claim 16 wherein said step of
converting said Called/Calling Party Address further
15 comprises the step of converting between a Translation
Type (TT) and Global Title Series (GTS) valueé
recognizable by the ANSI protocol based telecommunications
network and a TT, Numbering Plan (NP), Nature of Address
indicator (NA), and GTS values recognizable by the CCITT

20 protocol based telecommunications network.

_.18. The method of claim 16 wherein said étep of
- converting said Called/Calling Party Address further
J comprises the step of converting between a Signaling Point
| 25 Code (SPC) and Subsystem Number (SSN) values recognizable
by the ANSI protocol based telecommunications network and
a TT, Numbering Plan (NP), Nature of Address indica_tor
(NA), and GTS values recognizable by the CCITT protocol

based telecommunications network. |

30 . .

19. The method of claim 16 wherein said step of
converting further comprises the stép of reformatting
between a data structure of said SCCP parameters
recognizable by the ANSI protocol based telecommunications

35 network and a data structure of said SCCP parameters

recognizable by the CCITT protocol based
telecommunications network.

weoowe TN




‘network, said system conprising: 20 nmeans fong% I&Q)ﬁasl#gg
.Connection Control Part (SCCP) paraneters from a'm zn?/m Pga

dat a transmtted by either application nodule;

converting a Called/Calling Party Address wi thin said SCCP paraneters
bet ween the ANSI and CCI TT 25 protocol s; and means- for
transmtting said signal wth said converted Called/Calling Party
Address to the other application nod&ca 30 22. The system .
of claimal wherein A9 "FALS ddifhod of CORUGR'! 26 SendrLph! SRl AN
Party Address further conprises the neans for converting between a

Transl ati on profgael bpped iedecompyaicatieng nekyverk ig canecied o

recogni zabl e by Sid ANST %%ﬁdﬂ:ﬁcwm G I Ui Mt o netilitid vila
Numbering Pl an %Eﬁ%é%hbtur ess ndi_cat qr

NA), .and, GIS
val ues recognl z TV RHi 1@&? T gepsfer PQint - [FTRh; éﬁ?’l) 5&&@&%

Party Address is stored in first one of said SCCP
parameters, and wherein said step of convertlng further
comprises the steps of:
storing said Calling Party Address in a second one
of said SCCP parameters; and .
10 - storing a network address representing said gateway
STP into said first one of said SCCP parameters. '

= : 21. A system for transporting data transmitted
between a first application module within an American
15 National Standards 1Institute (ANSI) protocol based
‘telecommunications network and a second application module
within a Consultative Committee on International Telegraph
and Telephone (CCITT) protocol based telecommunications
network, said system comprising: o
20 , means for retrieving Signaling Connection Control
. Part (SCCP) parameters from a signal carrying sald data
transmltted by either application module;
means for convertlng a Called/Calling Party Address
within said SCCP parameters between the ANSI and CCITT
25 protocols, and

means for transmitting said Signal with said
converted 'Called/Calling Party Address to the other
application module.

30 22. The system of claim 21 wherein said means for
converting said Called/Calling Party Address further
comprises the means for converting between a Translation
Type (TT) and Global Title Series (GTS) values
recognizable by said ANSI SS7 telecommunications network

35 and a TT, Numbering Plan (NP), Nature of Address indicator
(NA), and GTS values recognizable by said CCITT SS7

A DR




"-22- . 23. The systemof claim21 wherein s%@?o/ 065&.8
,converting said Called/Calling Party Address further CI)B &xWe]m
:means for converting between a Signaling Poi nt Ew v
Subsyst em Nunber (SSN) val ues 5 recogni zabl e by said ANSI SS7 C

t el econmuni cati ons network and a TT, Nunbering Plan (NP), Nature of
Addr ess i ndi cat or (NA), and GTIS val ues recogni zable by said CCTT SS7

t el econmuni cati ons network. 10 ' 24722-The systemof claim 21
wherein said ANSI protocol base tgil econmuni cati,ons nefwork is
b

connected to  sa&d RS pY8EeRoP Bd™ étte Fc £336h MGRRFRE vi a
a gateway Si gnalcdnwewst fxig Paaiid ( §aR)ledfdaddiitigCabPhrty Addresar tfurieleess

is stored in fir e 2. d \ ereid, sald, means
for converting ff’tsjér“t‘rﬁ%rs‘é)g éﬁécg‘gpgﬂ;sjefzo % hcggﬂrr‘g%?\éﬁ%rpgggem 2 ﬁir?%ﬁxﬁ%
said Calling ParRgimidr@ade i niSPBecond ofubsystemof Nymber SCGFEhr amlues;
and S St dgith Sk Ty Ha s s SRR S fort Ifeddbbrk @

net wor k addr ess reci)resenu ng. sai d gat evva?/ STP. - L.
and a TT, Numbering Plan (NP), Nature of Address indicator
(NA), and GTS values recbgnizable by said CCITT 8S7

telecommunications network.

10 24. The system of claim 21 wherein said ANSI
protocol based telecommunications network is connected to
said CCITT protocol based telecommunications network via
a gateway Signal Transfer Point (STP) and said Calling
Party Address is stored in first one of said SCCP

15 @ parameters, and wherein said means for converting further
comprises the means for:

storing said Calling Party Address into second. one
of said SCCP parameters; and
storing said first one of said SCCP parameters with
20 a network address representing said gateway STP.

-,
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