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Globalization of Intelligent
Network Services

Many multinational companies have successfully used intelligent network
services within a country tocontrol costs and, at the same time, enhance net­
work management control and feature functionality. As intelligent network
services continue toevolve and prove theirvalue ona national level, and as
customers expand internationally, thereisa natural demand toextend these
telecommunications capabilities globally. This paper highlights issues that
must be considered aswe design and implement global intelligent network
services. It also includes either a high-level or a conceptual view offour poten­
tial global intelligent network services: global virtual private network, global
credit card validation, global Freephone, and global switched digital data.
Introduction

Many large, multinational customers
are successfully usingintelligent network ser­
vices to control costsand,at the sametime,
enhance network management control (e.g.,
efficiency ofoperation) andfeature functional­
ity (i.e., the types offeatures that canbe pro­
vided). Intelligent network services, suchas
AT&Ts Software-Defined Network Service
and800 Service, use a database to screen
calls, translate numbers, or perform other
call-processing functions.

Asintelligent network services con­
tinueto evolve andprove theirvalue ona
national level, andas customers expand inter­
nationally, there is a natural demand to
extendthese telecommunications capabilities
globally. Customers also want"end-to-end"
global services that incorporate the best avail­
abletechnology to improve efficiency, reliabil­
ity, flexibility, andcost-effectiveness. Tele­
communications equipment, services, and
network capabilities (e.g., customer premises
equipment, private networks, signaling tech­
nology) are becoming increasingly sophisti­
cated. The increasing complexity makesit
moredifficult, if not impossible, to provide a
truly end-to-end global service if eachpartici­
pating telecommunications administration
plans, designs, andimplements its own ser­
vice and then "hopesforthe best"when these
services are interconnected.

Joint PI.nnlne ..... Deal..
Successful implementation ofa global

intelligent network service that,from the
customer's perspective, functions as a single
end-to-end service necessitates jointplanning
anddesign ofthe service bythe telecommuni­
cations providers involved. Forexample, the
telecommunications providers (hereafter
referred to as administrations) mustagreeon
the information tobe exchanged between
databases inthe originating andterminating
networks andmustjointly implement it ina
timely manner. Such information (e.g.,
existing/new signaling messages, message
content/format) would be required to process
calls properly and maintain the integrity of
both networks.

The new global service mustsatisfy
the varying conditions and marketneedsof
eachparticipating administration. Based on
experience with an equivalent domestic ser­
vice, oneadministration may expectmany
customers foritsglobal service, significant
traffic volumes, andthe needforadditional
features. Another administration may expect
fewer customers, moderate traffic volumes,
andno needforadditional features.

The business needsofparticipating
administrations may differ. Oneadministra­
tionmay operate in a competitive environ­
ment, which requires it to introduce new ser­
vices andfeatures to attractand/or retain
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customers. Another administration may face less com­
petitive pressure.

For someadministrations, regulatory restric­
tions may dictate service or feature design (e.g., there
may be limitations on howtheycanprovide enhanced
features, or certain applications may requireprivate
linesrather than public trunks).The technical sophisti­
cation ofthe participating administrations' networks
may limit the architecture to be usedand the features
that canbe provided. Forexample, to accommodate the
needsandcapabilities ofother participating administra­
tions'networks, it may be necessary to implement mul­
tiple service architectures having different levels of
technical sophistication.

Jointplanning and design considerations forglo­
balintelligent network services include:
- Proposing andevaluating technical alternatives (e.g.,

determining the information to be exchanged andthe
appropriate signaling messages/parameters/fields to
transport that information)

- Defining numbering plans/dialing patterns
- Establishing performance objectives (e.g., call set-up

time, reliability, capacity, transmission quality)
- Defining network management controls
- Determining end-to-end testingprocedures
- Designing maintenance procedures
- Defining recording, billing, and settlements pro-

cedures
- Coordinating development, deployment, and testing

schedules
- Establishing procedures foradvertising, selling,

ordering, and provisioning.

Global Intelligent Network services Architecture
The architecture usedbyparticipating adminis­

trations foran international service generally evolves
from the initial design throughvarious phases. The first
phasemay be a basic service that does notneedintelli­
gent databases in either the originating or terminating
network. Asthe service maturesandcustomers demand
moresophisticated features, at leastone network may
needa database to provide the required feature func­
tionality. That database then must storeandcontinually
update information aboutthe customers ofeachpartici­
pating administration. Asthe numberofparticipating
administrations increases, the administrative burden
associated with continual updates andchangesina

Panel 1. Abbreviations, Acronyms, and Terms

eerrr - International Telegraph andTelephone Con-
sultative Committee

off-net - public network
on-net - customer's private network
originating location/switch/network - where a call

originates
PBX - private branchexchange
terminating location/switch/network - destination of

a call

single database becomes unmanageable andthe data­
base storagerequirements forcustomer dataincrease
rapidly. Atsomepoint, it may become moreefficient for
a global service to use intelligent databases in boththe
originating andterminating networks. Each administra­
tionthen would maintain currentcustomer information
in its own database andexchange the necessary call­
processing information throughdirectdatabase-to­
database communications.

The sections that follow describe some basic
intelligent network capabilities. These capabilities are
needed to support oneor morephasesduring the evolu­
tionofa global intelligent network service architecture.

Call Processing Capabilities. The new call/transaction
processing functions required with an interactive global
intelligent network services architecture could be per­
formed as follows:
- The originating database or switch could perform basic

screening to determine if the call/transaction should
proceed. The type ofscreening would depend on the
specific service needs.

- If the call/transaction is allowed, the originating
database or switch would querythe terminating data­
base to obtain information necessary to continue call
processing.

- The terminating database could perform additional
screening andthen return the necessary call processing
information to the originating database or switch. Such
call processing information could include a destination
routing number, calling cardnumbervalidation, or final
handling treatment indication.

- The physical connection then could be established and
the call completed, or final handling treatment could
be provided.
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FIgure 1. A con­
ceptual view of a
global virtual private
network service
that uses an Inter­
active database
architecture.
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Signaling Capabilities. Global intelligent network
services relyon signaling messagesto transportinfonna­
tion between the originating and terminating networks.
This information may include the dialed number, routing
number, customeridentification, calling partynumber,
and billing information. Signaling protocol enhancements
may be requiredto transportthis information, Any signal­
ingenhancements should be standardized throughthe
appropriate International Telegraph andTelephone Con­
sultative Committee (ccrrr) studygroups to facilitate the
service development/deployment process. (See Panell
fordefinitions ofabbreviations, acronyms, and tenns.)

Routing Capabilities. Some ofAT&Tsmajor over­
seas markets (e.g., United Kingdom andJapan) havemore
thanone international carrier. In countries that havecom­
peting carriers,AT&T mustbe ableto route international
calls to the appropriate carrier in order to accessthe total
marketforglobal intelligent network services.

Network Management Capabilities. Aspart ofthe
long-term architecture forglobal intelligent network ser­
vices, AT&T envisions directcommunication between
databases in the originating and terminating networks.
Forexample, whena terminating database becomes
overloaded, network management controls canbe used
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to optimize throughput by transmitting the appropriate
network management information to the originating data­
base.The originating database then would invoke net­
workmanagement control to reducetraffic byenforcing
a minimum timeinterval between queriesto the over­
loaded terminating database.

Global Intelll••nt services
The sections that follow presenta high-level

or conceptual view offourpotential global intelligent ser­
vices: global virtual private network, global creditcardvali­
dation, global Freephone, andglobal switched digital data.

Global Virtual Private Network service. Avirtual
private network service enablesthe customer to estab­
lisha cost-effective telecommunications network (one
whoseresourcesare shared among customers) with the
advantages ofa private network (one whose resources
are dedicated to a single customer). Eachcustomer can
specify the locations/stations that comprise the virtual
private network (i.e., on-net locations) and use a
customer-specific private numbering plan to reachthose
locations. Customers that havesignificant calling
volumes to morethan onecountry want to extendtheir
virtual private network service globally.



FIgure 2. A high-level
view of global credit
card validation service.

Count" 2

.,; ............ .....
Card-issuer's

database

Count" I

Terminating
carrier 1

IResponse
I
I
I
I
I

International
public trunk

I
I

I
I
I
I
I

Validation
request

CCITI7 TCAP

Coulitry 1

Originating
carrier

Credit
card
call

Figure 1 illustrates a conceptual view ofa global
virtual private network service usingan interactive data­
basearchitecture. To place a global virtual private net­
work call, the callerdials the numberthat identifies the
called station in the destination country. The called sta­
tionmaybe on the customer'sprivate network (Le., an
on-net call) or on the public network (i.e., an off-net call).
The originating administration's switch sends a queryto
the originating database, which locates the customer's
recordand determines whether the calleris authorized
to call the destination country. If the callis allowed, the
originating database either provides the appropriate rout­
ingnumberor sends a queryto a database in the ter­
minating network to obtain the routing number. The ter­
minating database mayperform additional screening
before it returns the necessary call-processing informa­
tion (e.g., routing number) to the originating database,
which in tum sends the billing and routing information to
the originating switch. The originating administration's

switch createsa billing record and routesthe callto the
terminating administration's international gateway
switch. The terminating network routesthe callto the
appropriate on-net or off-net destination.

Global Credit CardValidation. Credit cardvalidation
service enables the entity responsible forvalidating a
creditcard to querythe card-issuer's database before
completing a transaction (e.g., telephone call or pur­
chase).The numberoftransactions initiated with credit
cards issuedbyentities inother countries is increasing.
Therefore, the ability to validate creditcardsglobally has
become morecritical.

Figure2 illustrates a high-level view ofa global
creditcardvalidation service. The need to validate a
creditcardglobally ariseswhenthe creditcardholder
initiates a transaction (e.g., a telephone call) in an admin­
istration other than the credit-eard-issuing administra­
tion. The administration wherethe transaction originates
sends a validation request to the card-issuing administra-
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FIgure 3. A concep­
tual view of global
Freephone service
that uses an Inter­
active database
architecture.
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tion'sdatabase, which eithervalidates or deniesthe trans­
action. The originating administration then approves or
deniesthe transaction. Atelephone call may terminate to
a country and/or carrierother than the onethat issued
or validated the caller's card,as illustrated in Figure 2.

Global Freephone. Freephone (i.e., toll-free) service
enables a callerto reachthe called Freephone customer
without incurring a toll charge (i.e., the called Freephone
customer is billed forthe call). Customers that have sig­
nificant marketsinmorethan onecountry wantthe capa­
bility to extendtheir Freephone service globally.

Figure 3 illustrates a conceptual view ofa global
Freephone service usingan interactive database architec­
ture.The callerdials the global Freephone customer's
number(i.e., an 800 numberin the United States). The
originating switch sends a queryforcall-processing infor­
mation to the originating database, which locates the
customer's record anddetermines if the caller is author­
ized to call the destination country. If the call is allowed,
the originating database either provides the appropriate
routing numberor sendsa queryto a database in the ter­
minating network to obtain the routing number. The ter­
minating database may perform additional screening
before it returns the call-processing information (e.g.,
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routing number) to the originating database. The ori­
ginating database then sendsthe routing information to
the originating switch, which routesthe call to the ter­
minating administration's international gateway switch. A
switching center in the Freephone customer's network
createsa record to billthe called Freephone customer
androutesthe call to the destination.

Global Switched Dilltal Data service. Switched digi­
taldataservices allow the customer to transmit and/or
receive high-speed dataoverfacilities conditioned to
accommodate that type oftraffic. Customers that trans­
mitand/or receive suchdatato/from locations in more
thanonecountry wantto extendtheir switched digital
datacapability globally.

Figure 4 illustrates a high-level view ofa global
switched digital dataservice. To place sucha call, a
caller dials the numberofthe customer subscribing to
global switched digital dataservice in the destination
country. The originating administration's switch obtains
the necessary routing information from the originating
database. The originating switch then createsa billing
recordandroutesthe call to the terminating administra­
tion'sinternational gateway switch. The terminating net­
work routesthe datacallto the destination.
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Figure 4. A high-level
view of global
switched digital data
service.
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Beneflta
The following paragraphs summarize the pri­

marybenefits ofan intelligent network architecture for
global services.

Multinational customerscanglobalize their
domestic services (i.e., obtain a global end-to-end service
that,from the customer'sperspective, worksthe same
way at each location). The interactive natureofthe long­
term architecture envisioned forglobal intelligent net­
workservices makesit possible for the originating and
terminating databases to exchange information as
neededto provide the samefeature functionality at each
ofthe multinational customer'slocations.

The interactive database architecture canpro­
vide somefeatures that otherwise would notbe available
(e.g., caller-entered information canbe forwarded inde­
pendentofthe typeofinternational trunk used to carry
the call). Otherfeatures can operatemoreefficiently
(e.g., the administration requesting creditcardvalidation
caninteractdirectly with the card-issuing administra­
tion's database).

Performance andefficiency ofthe originating,
terminating, and international networks will be improved
(i.e., utilization ofnetwork resourceswill be maximized).

Forexample, the numberofineffective attempts will be
reducedbecauseofscreening in the originating network
andby network management or final handling treatment
information sent from the terminating database before
the voice/datapath is established.

Eachadministration will maintain currentcus­
tomerinformation only in its own database. Thiswill
minimize the administrative burdenofduplicating custo­
mer information in many databases and, therefore, the
timerequiredforupdates andchanges.

Conclusion
Successful planning, implementation, mainte­

nance, andevolution ofa global intelligent network ser­
vice that, from the customer's perspective, functions as
a single end-to-end service requiresan ongoing work­
ingrelationship among the participating telecommuni­
cations administrations. It is essential that thiswork­
ing relationship be established well inadvance ofthe
desiredservice datebecause ofthe timerequired to
evaluate alternative service/feature arrangements,
resolve issues, document the preferred service arrange­
ment,complete development, deploy the capability, and
complete service testing.
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