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ATaT's Global Intelligent
Network Architecture

Increased international business competition, combined with theworldwide
proliferation ofmultinational corporations, has accelerated the demand for
universal, uniform, global telecommunications services. AT&T hasdesigned
an intelligent network platform thatfacilitates consolidating various national
networks into a global system thatwill provide advanced universal network­
based services ona worldwide basis. This platform will permit global carriers
tooffer multinational business customers a full portfolio ofglobal information
movement and management services. Based onInternational Telephone and
Telegraph Consultative Committee (CCITT) recommendations, the architec­
ture isflexible and evolvable and offers telecommunications carriers the
capability toconnect with one another and provide functionally equivalent
services ona worldwide basis. This architecture can accommodate the many
types ofpossible national network infrastructures and configurations, rang­
ing from networks offering only basic telephone service to those offering the
advanced capabilities ofanintelligent network.
Introduction

AT&T's global Intelligent Network
(IN}architecture canmeldvarious national INs
intoa global network that canprovide
advanced network-based services. This plat­
form enables global carriersto provide cor­
porateusers the global information move­
mentandmanagement (IM&M) capabilities
they require. The strength ofthis architecture
lies in its ability to permitcarrierswith dif­
ferentlevels ofnetwork sophistication to par­
ticipate in the global IN immediately. Atthe
sametime, it provides an avenue forevolving
their networks to meetcustomerneeds.
Using interfaces and protocols basedon CCfIT
recommendations, the global IN architecture
supports a multivendor environment, ena­
bling telecommunications equipment from
different vendors to coexist in the network.
Furthermore, the architecture canaccommo­
date different national network configura­
tions. Finally, as telecommunications net­
worksevolve, the global IN platform is
designed to meetchanging customerservice
requirements, networking capabilities, indus­
try trends,and CCfIT recommendations.

Some ofthe advanced IN services currently
supported by this platform include global
virtual network service (GVNS), international
Freephone service (IFS), and international
creditcardvalidation (Iccv) service.

Intelll.ant Network Benefits
Many telephone administrations

andtelecommunications companies are seek­
ing technology that will permitrapid introduc­
tionofadvanced services without extensive
rearrangement ofexisting networks or dis­
ruption to customerservice. Ideally, this tech­
nology would provide a modular network that
can incorporate future services without major
architectural changesto the network. This is
now possible with intelligent network technol­
ogy. The IN provides flexible service logic and
centralized administration. It permits carriers
to quickly andeconomically offer advanced,
network-based services. It alsoallows inde­
pendentservice providers to use the carrier's
IN to deliver advanced services to their
subscribers.

IN ArcIIRecture. Figure 1 shows how
the various elements ofthe IN fit together.
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These elements are:
• Service Switching Point (ssP)-detects events, or

triggers, that signal whenan IN callis beingplaced. It
does this by separating basiccallcontrol from IN­
based service control. Upon detecting an IN trigger,
the SSP queriesthe sCP for information neededto
route the call.

• Service Control Point (scP)-provides centralized
IN callmanagement. This database contains the pro­
cessinglogic for the IN services, as well as subscriber
dataforeach IN service subscriber. In response to
queriesfrom the SSP, it executesthe appropriate call
processing logic and sends callprocessing instruc­
tionsto the SSP.

• Intelligent Peripheral (Ip)-provides assistance for IN
calls, such as playing prerecorded announcements or
prompting callersfor information. Information canbe
provided either as dialed, dualtone multi-frequency
digits or predefined spoken digits throughautomatic
speechrecognition. This information is then sent to
the sCP for interpretation.

• Service Creation Environment (scE)-an interactive
system that enablescarrieradministrators to create,
customize, and provision newservices.

• Seroice Management System (sMs)-where subscriber
recordsare created, validated, modified, and loaded
intothe scrs.

• Operations Systems (os)-provide centralized opera­
tions, administration and maintenance, including ser­
vice provisioning, billing, network and service mainte­
nance, alarmprocessing, traffic measurement, and
network management.

• Signaling Transfer Points (srp)-nodes in the Signal­
ingSystem No.7 (SS7) network that routesignaling
messagesbetween switches and between SSPs and
SCPs in the IN.

• Gateway Exchange Switches (Gw)-provide the neces­
saryinterworking functions between national and
international signaling and alsosupportinternational
transittraffic.

Modemswitching technology allows the integra­
tionofmultiple network functions intoa single-switching
system. Forexample, anycombination ofGW, SSP, and
Sf? functions canbe combined in a single exchange. This
helpssimplify network topology, reducecapital invest­
mentfornetwork hardware, and lower operations and
maintenance costs.

Panel 1 Abbreviations, Acronyms andTerms In This Paper

ccm - International Telephone andTelegraph
Consultative Committee

GW - Gateway Switch
GVNS - Global Virtual Network Service
ICCV - International CreditCardValidation
IM&M - Information Movement & Management
IN - Intelligent Network
IP - Intelligent Peripheral
OA&M - Operations, Administration & Maintenance
POTS - Plain OldTelephone Service
PSTN - Public Switched Telephone Network
SCE - Service Creation Environment
SCP - Service Control Point
SMS - Service Management System
SS7 - Signaling System No.7
SSP - Service Switching Point
Sf? - Signaling TransferPoint

Global Intelligent Network Architecture
Asbusinessoperations become increasingly glo­

bal, corporations experience greater demand forservices
likefree, convenient telephone accessto a salessupport
office, or use ofa single global telephone number. They
also need to provide uniform telecommunications capa­
bilities and services acrossalloffice and plant locations.
Onepossibility is use ofa virtual corporate network that
provides the look andfeel ofa private network by uniting
distant sitesaround the world.

While certain IN domestic services are currently
offered in somecountries, theyare still notwidely
offered. The challenge, then, is to makeIN services ubi­
quitous andensure uniform service functionality around
the world. Notonly can the AT&T global IN architecture
meet this challenge, it also has the flexibility to evolve to
provide newservices andcapabilities.

AT&Ts global IN architecture supports a diverse
rangeofnetwork configurations andcan also provide
global interconnections between these networks. From
the simple Public Switched Telephone Network (PSTN)
offering basicservices, to sophisticated networks with
advanced signaling and IN capabilities, the various
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FIgure 1. In a global IN,
the service Switching
Point (SSP) and the
Signaling Transfer
Point (STP) are the
Interfaces between the
national network and
gateway switch (GW).
Theyare supported by
the Service Control
Point (SCP) and IntellI­
gent Peripherals (lP).
The service Creation
Environment (SCE) and
service Management
System(SMS) enable
provisioning of services
and maintenance of
subscriber records.
Centralized operations,
administration and
maintenance are pro­
vided by Operations
Systems (OS).
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network configurations are classified with respect to the
presenceor absence ofIN capabilities in the network.
Three broadclassifications are used:
- Afull IN containing the capabilities described

previously
- Apartial IN with SSP functionality and/or switch-based

service logic but not SCP functionality
- Anon-IN without scr-based. switch-based service

logic, or sSP functionality, andonly providing Plain Old
Telephone Service (POTS).

Partial SSP functionality allows a network to
accessthe service logic functionality residentinanother
carrier network's scr,

Switch-based service logic enablesa partial IN
network to supportbasic numbertranslation services
usingswitch-resident service logic. However, advanced
routing features are not available with this configuration.
Asservice demand and service logic sophistication grow,
switch-based intelligence will become less attractive
functionally (dueto processorusage, memory consump­
tion, etc.). Complications arisefrom an administrative
standpoint as well. Administering multiple databases ina
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single switch, synchronizing dataupdates in multiple
switches, andother administrative functions eventually
makethis a less desirable solution. The services can
then be transitioned from the switch-based IN architec­
ture to a full IN architecture, with an scr,

Although the non-IN network configuration does
notprovide scr-based or switch-based service logic or
SSP functionality, the AT&T global IN architecture allows
these network carriers to reap the benefits ofglobal IN
services by usinga carrierwith full IN. Thus, the full IN
carriercanserveas a regional IN carrierfor those net­
works with partial or no IN.

K.y Archnecture' concepts. Two keyarchitectural
concepts enable IN services to be extended globally.
These are:
- scP-to-scp communication
- Regional IN node.

SCP-to-SCP Communication. The capability fordata­
bases in different carriernetworks to communicate
directly with one another to provide global IN services in
concertis alsoknown as internetworking. Byallowing
network intelligence to be shared, intemetworking



Figure 2. A stand­
alone regional IN
node can provide glo­
bal services to many
different levels of
natIonal networks. It
can support those
with full IN capabilI­
tIes (Country A), as
well as those wIth
partIal IN capabilitIes
(Country B), or those
provIdIng only basic
servIce (Country C).
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permits carriers to makethe mosteffective use of
their INs. In addition,it simplifies the administration and
maintenance ofsubscriberdatabases sinceeach ser­
vice provider needs to provision the SCPs with its sub­
scriberdataonly.

Whenan international IN callis originated, the
sCP uses the signaling network to querythe terminating
network SCPo Call processing is then suspended untilthe
remote or terminating sCP responds. While this may
seemto add to callset-up time, the impact is really mini­
mal sincethe query/response takes place overthe sig­
naling network. The sCP beinginterrogated responds
with callrouting, calldisposition, andcalllogging infor­
mation. With this, the originating IN is ableto route the
call. If, however, the terminating network doesnot
accept the IN callrequest, the originating network can
still clearthe call. The result is moreefficient use of
international transmission facilities. This typeofcom­
munication is used forGVNS and ICCV services.

Regional IN Node. Asstated earlier, corporations
are rapidly globalizing, resulting ina growing demand
foradvanced, global telecommunications services. How-

ever, carriers in somecountries wherethese companies
havelocations maynothave the infrastructure in place
to beginoffering advanced services immediately. Such a
carriercanaccessa regional IN nodein anothercountry
to provide advanced services to their multinational cor­
porate customers. Aregion can spanseveral countries
or evenan entirecontinent.

There are two ways to implement a regional
IN. The first is soleownership, in which the regional IN
is owned and administered bya single carrierwho then
sellsor leases IN capabilities to other carriers. The
second alternative is jointownership, inwhich a group
ofneighboring carrierspurchase andjointly deploy an
IN. The IN may be situated within oneparticipant car­
rier's network, with that carrierserving as administra­
tor.Another option is to place the IN as a stand-alone
facility administered byoneofthe parties. Eitheroption
benefits the participating carriers, since IN resources,
including the sCP database, are shared,resulting in
reduced capital cost.

Since the regional IN database contains the ser­
vice subscriberrecordsforallcarriers, its administration
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mustbe carefully controlled. The regional INadministra­
tor should have ultimate control oversupervision ofthe
SCPand should ensure the correct service subscriber
recordsare accessed whendata is provisioned. This can
be accomplished by usingthe security features available
on the SMS to ensure that carrierscanonly accessand
modify their subscriberdata. Analternate approach is to
have the regional INadministrator do allprovisioning
upon receiving changeorders from the other carriers.

support of Multiple Network Conftgul1ltlona. Fig-
ure 2 illustrates the ability ofthe global INarchitecture to
interconnect diverse networks to provide global, multi­
lateral INservices. The figure depicts a mixture ofstand­
alone and integrated INfunctionalities to provide an idea
ofthe flexibility available. In anynetwork, the SSP, STP,
and GW functionality canbe placed on separatepiecesof
equipment or integrated within a single switch.

Country Ahas full INand a GW with integrated
SfP functionality. It canprovide global INservices using
the service logic and subscriberdatain its scr,

Country B has a partial IN. Its SSPandSTPfunc­
tionalities are integrated intothe GW. Since only the SSP
function is available, Country B relieson the regional
node to provide global IN services.

Country C has no INcapability. It uses the
regional INto offer INservices to its subscribers. In this
case,an actual voice pathhas to be established over
international facilities to the regional IN, whose SSP
would then provide querying and routing capabilities.

Although Figure 2 shows the regional INas a
stand-alone facility, anyfull INnetwork can serveas a
regional node. Asthe figure shows, the AT&T global IN
architecture would enable carrierswith widely differing
network configurations to offer global INservices.

Global Intelligent Network Services
There are a growing numberofIN services that

canbe supported by the global INarchitecture. Some of
these are already available as national IN services; how­
ever, theyare notuniversally available inallcarriers'net­
works. In addition, wheretheyare available, there are
likely to be operational differences due to variations in
implementation. The global INarchitecture canmake
these services ubiquitous around the world, andcan also
provide a platform foruniform service functionality at a
global level. Among these services are:
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Global virtual network service (GVNS) service
enablescorporations to satisfy their needforhigh­
quality, point-to-point, two-way, transnational voice and
datanetwork services. GVNS offers a flexible, feature-rich,
cost-effective global virtual private network usingpublic
facilities, with the full features andfunctionality ofa
private network. This includes customer-defined num­
beringandrouting plans, abbreviated dialing, datatrans­
port,customized announcements, network management,
call screening, authorization codes, closed user groups,
and remoteaccess.

International Freephone service (IFS) enables
international called-party paid callsfrom onecountry to
another. IFSsubscribers benefit from increased sales
stimulated byadvertising special service telephone num­
bers and IFSservice to their offshore customers. In addi­
tionto basicnumbertranslation functions, IFSprovides a
numberofadvanced features, including customer-defined
routing logic, callqueueing, customized announcements,
andadvanced routing capabilities.

International credit card validation (ICCV) can
expand the value oftelephone creditcardsbyallowing
cards issuedbyone country carrierto be used to charge
domestic, homecountry, and third-eountry calls on
anothercarrier'snetwork. The calloriginating carrier
uses the signaling network to validate the card through
the card issuer database.

Universal personal telecommunications is basedon
association oftelecommunications services with a person,
as opposed to a station or other fixed, physical network
termination. This includes a universal personal number
capability, as well as interworking with wireless networks
to provide Personal Communications Network service.

International premium charging service canbe
extended to enterprises that offer value-added premium
services (e.g., tax or investment consultancy). With
premium service, the calleris chargedforboththe con­
nection and the service or information provided. In some
cases,the charge may be partly or wholly transferred to
the service subscriber.

These are someexamples ofthe services cur­
rently enabled bythe architecture discussed in this article.

Conclusion
AT&T's global INarchitecture is designed to

meet the evolving needsoftelecommunications carriers



worldwide. Thisarchitecture melds various intelligent
networks into a seamless global network that canpro­
vide a portfolio ofadvanced, network-based customer
services. The architecture's capabilities will enable car­
riers around the world to provide multinational customers
the IM&M capabilities theyrequire. TheAT&T global IN
architecture canaccommodate the full spectrum of
national network infrastructures andconfigurations that
currently exist, ranging from networks offering only basic
telephone service to those offering advanced services.

Thisglobal INarchitecture adheres toCCfIT
recommendations andhas the flexibility to accommodate
a multivendor environment, while allowing carriersto
selecttheir desired level ofparticipation and services
theychoose to offer. The global INarchitecture can pro­
vide a comprehensive andgrowing portfolio ofadvanced
global services demanded bymultinational enterprises.

AT&T supports the global INarchitecture and is
committed to supporting the telecommunications needs
ofnational carriersas theystrive forglobalization. By
providing a platform that canoffer ubiquitous, uniform
global services required byallusers in the telecommuni­
cations environment, the global INmoves onestep
furtherinaddressing the expanding global needsof
telecommunication users worldwide.
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