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International Considerations
in PBX Design

Private Branch Exchanges (PBXs) designed for the global marketplace
mustbe adaptable to differences among the technical and cultural environ­
ments inwhich they will be sold. In this paper we describe some ofthe
challenges arising from these differences, and illustrate approaches taken
to address them.
Introduction

Culturally-based expectations are an
important and sometimes underestimated part
ofwhattypesoftechnical designs customers
view as natural, correct, andeasyto use.
Whenconsidering communications systems,
particularly Private Branch Exchanges (PBXS),
it is important to recognize the special imple­
mentations that people acceptas "natura1." For
one thing, PBXs often are heavily used,and
evensmall problems with perceived ease-of­
use-e.g., the PBX not doing the expected­
can produce customerdissatisfaction and
decreased efficiency. Even foralternatives that
seem objectively equalin performance, the
users' experiences with one method maypro­
ducestrong subjective preferences.

This paperdescribes someculture­
related differences important to designing PBX
equipment for the international market. These
differences are related to aspectsofthe tech­
nical environment, but also to non-technical
mattersofhistory, culture, and society.
Although wewill treat these technical, histori­
cal, cultural, andexperiential factors as
thoughthoughtheyweremutually exclusive,
infactthese sourcesinteract. For example,
characteristics ofthe technical environment
leadto particular ways ofdoing things, and
experience with certainmethods leadsto sub­
jective preferences for them. Similarly, social
conventions often shapecharacteristics ofthe
technical environment andproduce technical
differences among international markets.
Research1 shows that these interrelated areas
can affect a PBX design.

Recognizing intercultural differences
and their importance is only the first step in
successful global PBX design. The product

mustbe designed to address those differ­
ences, andvarious methodologies are avail­
ablefor that purpose. These include special­
izedcustomerdocumentation, generalizable
productflexibility and specific product modifi­
cations (localizations), The mostappropriate
methodology forthe needsofa particular
locale mustbe determined with great care
becauseevery cultural difference cannot be
reasonably accommodated throughlengthy
andeconomically unsound customized design
or redesignofthe PBX.

Ourapproach includes fourbasic
practices. Eachhas costsand benefits that
are evaluated in terms ofeachadaptation
issue. That is, their applicability depends the
specific problem theyare meantto solve.
- Providing features to meet the needsof

particular countries. Wecallsuchadapt­
able, multi-country hardware andsoftware
designs World Class. This is a dominant
themeinAT&T's currentglobal PBX
development.

- Providing customized features not intended
formoregeneralapplication. This approach
is time-consuming andexpensive, but may
be suitable forcritical needsin high-payback
markets. Besides the costofdesigning and
maintaining special features for a potentially
limited market, this approach risksbreaking
existing software andgenerating unexpected
andpotentially conflicting interactions
between andamong features.

- Reusing existing PBX features. This approach
sometimes canbe used to addressspecial
feature needswithout changing the PBX's
design. Butsuchan approach mayrequire
creative insightto overcome our personal
experience usingexisting features.
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Panel 1. Acronyms In This Paper

ACD - automatic calldistributor
co - centraloffice
COR - Class OfRestriction
DP - dial pulse
D1MF - dualtonemultifrequency
MNCR - Multinational Call Routing
PBX - Private BranchExchange
PTN - public telephone network
SMDR - station message detail recording
WCC - World Class Core (feature set)

- Documentation andtraining. Afourth approach is to
provide a combination ofadditional documentation and
training to ease the transition to an alternate implemen­
tation. Unfortunately, thoughit appearsattractively
simple, this approach mostfrequently challenges users
becauseit places the burdenofadaptation upon them,
andcan createcustomeracceptance problems. There­
fore, usingit mustbe carefully justified.

Using these approaches, separately or in combination,
will be found in examples ofproblems presented
throughoutthis paper.

Impact of Differences in the Technical Environment
The technical operating environment has a pro­

found effect on PBX use and design. Given the relative
ease ofmodifying PBXs compared to the public telephone
network (PTN), PBXs often are buffers to accommodate
PTN cultural effects on end-users. How this buffering is
donevariesamong countries. For example, longPTN call
setupdelays in somecountries often leadto usingatten­
dantsto place calls. Therefore, manyspecialized features
haveto be builtin to accommodate attendant needs.

Long Call Setup Delay. In many countries, step-by­
step (SxS) switching equipment untilrecently has been
the PTN's foundation.f Telecommunications implications
include slow callsetupsand,typically, geographically­
dependent numbering systems.

Interpreting call-setup delay. Thoughthe standard
objective in advanced telephone networks is return of
dial tonewithin two seconds, in somePTNs a 15-second
(orlonger) wait for dial tone is common, while in other
countries such a longdelay reliably indicates trunk
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problems. Thus PBXs mustbe adaptable to avoid misin­
terpretations oflongdial tone delay as a trunkfault in
somecountries, while beingableto detectlegitimate
trunk problems in others.In addition to maintenance,
PBXs mayuse expected return-of-dial tonedelay to deter­
mine, afterseizing a trunkforan outward call, when to
transmit addressing to the centraloffice (CO).

Acommon PBX feature is senderized outward
addressing, wherethe PBX collects allmanually dialed
digits from an extension, optionally converts the signal­
ingto dual tonemultifrequency (D1MF) or dial pulse (DP)
format, and then sends addressing to the CO at high
speed. The PBX mustensure the presence ofPTN dial
tonebefore address transmission. To doso, it maypro­
vide a wait between trunk seizure andtransmission,
basedon expected return-of-dial tonedelay. AT&T PBXs
adaptto return-of-dial tone delay variability byproviding
an administrable ''World Class" timerforthispurpose.
Experience with American PTNs suggestsa 5 to 10sec­
ond maximum value for this timer. However, basedon
requirements in environments wherethe Definity" tele­
communications systemis beingmarketed, the upper
limit ofthis timerhas been raisedto 255 seconds and
evenmay allow disabling the timerentirely.

For other dial tonedelay variability problems,
the cut-through dialing capabilities ofthe Definity PBX
are enhanced to allow the caller, not the PBX, to listen for
PTN dial tone. (Incut-through dialing, the calling station
is connected to the PTN before the addressing digits are
sent.Asthe calling partyenters digits, theyare immedi­
ately sent to the PTN. Cut-through dialing is the opposite
ofsenderized dialing.) Atthe sametime, the Definity com­
munications systemstill is ableto restrictoutward calling
basedon the dialed number.

Attendant usage. In PTNs with slow call setups,
busymanagers often do notmaketheir own calls. Num­
bers to be called are given to PBX attendants who then
makethem. In somecountries, secretaries may handle
this task,but relying on centralized attendants is more
common. PBX feature designsneedto accommodate spe­
cialattendant needsforthis purpose.

For example, to allow PBX attendants to work
moreclosely with PTN operators, in somecountries spe­
cialPBX-to-CO signals canbe sent by having the PBX atten­
dantpress a console keyto signal his or her PTN counter­
part. Thisfeature canprovide sometasksharingbetween
the PTN operatorand PBX attendant incompleting oneor



more calls. Aseachconnection is established, the PBX
attendant returns to the calling party, informs himor
her that the callhas been made, and then releases
from the call.

In environments with difficult callsetup,once
anoutside callerreaches a PBX, its features should help
ensureconnection maintenance. This sometimes
requires disabling the automatic disconnection features
that are useful in fasteror more reliable PINs. Many of
these protective features are basedon ensuringthat
incoming callsare returned to the attendant ifanyprob­
lemdevelops (e.g., a callis accidentally lefton hold).
Thesefeatures givethe attendantadditional callmainte­
nance responsibilities not common in the United States
market. Examples include:
- The Serial Calling feature lets an outside callerreach

several different PBX partieswith a single call. The
callergivesthe PBX attendant a series ofextension
numbers. Aseachconversation ends, the outside
calleris returned to the attendant to continue the call
series.This feature is notpopular in the U.S. because
similar functions are provided by transferfeatures ini­
tiatedfrom the PBX party'sphone.

- The Auto-Hold feature meets the specific needs ofthe
Italian market. If an active callis in progress, the user
mightpress anotherlineappearance buttonto place
anothercall. Without Auto-Hold, the active callis
dropped. This is unacceptable in Italy becauseit
increases the chanceformistakenly dropping incom­
ingPIN calls. With Auto-Hold, whenthe PBX user
presses anothercall appearance button, an active call
is placed automatically on holduntilthe PBX user
returns to it and deliberately hangsup.This can
increase the likelihood ofmistakenly leaving a callon
hold. Therefore, additional features (such as longhold
notification and transferto attendant) are needed
becauseofthis particular cultural difference.

- In the U.S., oncea callgets to the PBX, an unanswered
callmaycontinue to ringas longas the callerwaits.
Callers in somecountries, however, may find this dis­
orienting. Therefore, it wasnecessary to adda set of
internationally-oriented features to makeit almost
impossible foran incoming PIN call to remain unan­
swered. These features ensure that all"orphaned"
callsare routedto an attendant rather than dropped.

Availability of DTMF Signaling. In many countries,
dualtonemultifrequency DTMF signaling is notwide-

spread. In others,DTMF detectors on PIN trunksare
ubiquitous. PBX supportofDP signaling mightevenbe
optional in such countries. Differences in DTMF penetra­
tionreflect both technical andeconomic factors. They
also reflect different cultures'attitudes toward
convenience-versus-eost tradeoffs. Both differences in
DTMF signaling availability andthe acceptability ofDP
telephones significantly affect PBX design. For example,
extensive flexibility mustbe provided to dealwith vary­
ingrequirements on detection andgeneration ofDP
addressing make/break ratiosandspeed [e.g., 10or
20pulsesper second (Pps)].

Auto-attendant and voice mall. Auto-attendant sys­
tems are becoming widespread, particularly in the United
States. These systemsanswer calls andask incoming call­
ers to enter information, viaDTMF tones, that allows some
level ofautomated callhandling. Forexample, callers may
specify if theyare calling to reacha service department or
to place an order.The auto-attendant feature then trans­
fers the callappropriately. The usefulness ofsuchfea­
tures depends on the critical assumption that mostcallers
will use DTMF-eapable phonesthat caninteractwith the
auto-attendant. Thoughthe Definity communications sys­
ternprovides advanced callvectoring andprompting fea­
tures, these may notbe effective in non-DTMF environ­
ments. Software forthese features mustbe carefully
designed to handle non-DTMF calls.

PBXfeature access from analog phones. Acommon fea­
ture accessmethod is to quickly press and release (i.e.,
"flash") a phone'sswitchhook. Butit is frustrating when
the timedifference between flash andthe longerdiscon­
nect signal doesnot match user expectations. Expected
(i.e., learned) switchhook flash duration varies among
countries, andthe PBX mustbe adaptable to this norm.

Anexample involves flash signaling inJapan. In
the U.S., PBXs typically interpreton-hooks ofless than
one second as flashes. In keeping with human factors
studiesofflash and disconnect movements by U.S. PBX
users, pressingfor morethan 1.5 seconds is interpreted
as a disconnect request. ButinJapanthe standard dis­
connect interval is only 1second. Because this operation
is so common, the disconnect interval becomes highly
learned, and people produce a narrowly distributed
rangeofswitchhook press durations, peaking near the
minimum acceptable value. WhenJapanese users
attempted call-disconnects with a switch with a slightly
longerdisconnect criterion (about 0.5 second), many
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Figure 1. An illustra­
tion of different tele­
phone keypad layouts.

United States

1
ABC DEF

2 3

GHI JKL MNO
4 5 6

PRS TUV WXY
7 8 9

*
OPER #

0

Non-English countries

1 2 3

4 5 6

7 8 9

0

United Kingdom

1 ABC DEF
2 3

GHI JKL MNP
4 5 6

QRS TUV WXY
7 8 9

*
OPER #

0

France

1 ABC DEF
2 3

GHI JKL MN
4 5 6

QRS TUV WXY
7 8 9

* OQZ #
0

presses between 1 and 1.5 secondseitherwereignored
by the PBX or-if theywere less than 1second-were
interpreted by the PBX as requests to put calls on hold.
Because the switchhook press interval wasso ingrained,
addressing the problem throughdocumentation was
insufficient: software andfirmware flexibility also was
needed. It wasprovided by administrative settingof
upperand lower flash boundaries andwell as by discon­
necting the lowerboundary.

Telephone Keypads. Telephone keypads have
been a traditional areaofhumanfactors study. Culture­
related keypad issuesaffect not only humanperformance
but alsothe designandusability ofadvanced PBX fea­
tures. Keypad letteringprovides one example based on
mostU.S. touch-tone keypad buttonshaving alphabetic
characters. Definity systems use these to supportan inte­
grated directory feature so users canfind namesby
enteringthem onthe keypad.

Unfortunately, the presenceofkeypad lettering
varies among countries. Several examples appearin Fig­
ure 1.Also, evenwhenkeypad lettering is available, the
directory feature maynotbe matched to particular cul­
turalneeds.In the U.S., the accepted name-entry
sequencesare given-name, family-name (e.g., Johann
Schmidt) or family-name, given-name (e.g., Schmidt,
Johann). The integrated directory feature is builton this
culturally-based characteristic. But in Hungary, forexam­
ple, wherenamesgenerally are expressedas family­
namegiven-name (e.g., Schmidt Johann), this canleadto
confusion duringfeature administration becauseunex­
pectedcommas mustbe inserted to conform to U.S.
nameentryconventions. Because this problem affects

20 AT&T TECHNICAL JOURNAL • MARCHIAPRIL 1993

few people (i.e., primarily systemadministrators) it is
practical in this instance to addressit byproviding spe­
cialtraining anddocumentation.

PTN Numbering Plans. PIN numbering plan struc­
tures in somecountries varywidely from a fixed 1G-digit
dialing plan to a variable plan where3 to 8 digits may be
dialed. Froma PBX perspective, differing numbering struc­
tures havea particular effect on call restriction and rout­
ingfeatures. Suchfeatures requirethe PBX to analyze
dialed PIN numbers. Because callpermissions canbe
basedon calldestination, the PBX may be able to selecta
callrouting alternative such as a private network trunk.

In mostcountries, the lengthofthe dialed digit
stringis not fixed. PIN addressstringsare between five
and 12digits, depending onthe endpoint's location. This
reflects the operation ofPIN equipment that sequentially
processeseachdigitby small steps to move the call
closerto the endpoint. Only the minimum digits needed
to precisely specify the called location are processed. In
the United States, the fixed-length PIN numbering plan
format (i.e., every local numberis exactly 7 digits)
reflects the flexibility associated with table look-ups and
storedprogram control equipment. APBX must therefore
be ableto adaptto various digit-string formats.

Because ofthe complex, variable natureofPIN
numbering schemes, the Definity communication system
uses a menuandhighly adaptable PBX call routing algo­
rithmcalled the World Class Multinational Call Routing
(MNCR) algorithm. It allows administrators to analyze
multiple addressstringswithout placing major limita­
tionson selected addressstringsto be sent to the PIN.
Aside from the details ofMNCR, this capability is oneof



15features making up a World Class Corefeature set
thatcontains the basicset ofthe Definity PBX's globally­
adaptable capabilities.

Asthe nameimplies, WCC features are applicable
notonly in the U.S. but also worldwide. Furthermore, the
Definity system'sglobal capabilities relyon an Interna­
tional Corefeature set that can address telecommunica­
tions needsencountered only outside the U.S. These
include, for example, special regulations restricting the
conferencing ofPTN trunks.These two feature sets pro­
vide muchofthe Definity telecommunications system's
adaptability to varying global requirements.

Impact of Social and Cultural Factors
Besides special technical characteristics found in

the global marketplace, many broadersocial aspectsof
PBX marketsalsomustbe addressed. These sociocultural
characteristics arisefrom the historical development of
eachculture. They include the economic system, the
demographic structure, and the moresandfolkways that
develop andevolve ineach country.

The economics ofPTN trunks and services in
eachcountry greatlyaffects the importance ofPBX fea­
tures.The users-to-phones ratiois often higher than is
normally found in the U.S. Expense andunreliable
trunks in somecountries increase traffic use per trunk
compared to typical U.S. values. Higherline-to-trunk
ratios than are typical in the U.S. are alsofound. And eco­
nomic factors influence linesideusage. These differ­
encesoften invalidate assumptions predicated on U.S.
experience that underlie call-handling capacity engineer­
ing. Instead, moreconservative analyses maybe needed.

Dial Pulse Telephones. Rotary and pushbutton
dial-pulse (DP) telephones are also used on overseas
PBXs morefrequently than in the U.S. This reflects the
economics ofequipment replacement and different
expectations abouttelecommunications technology.
Because DP phonesare so likely to be encountered in
non-U.S. markets, it is particularly important to be ableto
adaptfeature-access methodsto these instruments. The
mostobvious problems are that the "#" and "*,, symbols
are absent. To adaptto this need, the Definity system
allows accessto mostPBX features (e.g., conference,
hold, and transfer) viaswitchhook flashes from DTMF
and DP analog phones.

Social Conventions. Many social conventions have
arisenaround telephone use and mustbe addressed. In

Japan, it is important that businesscalls be answered
afterno morethan two rings. To accommodate this con­
vention, features such as pre-ringing are provided so
delays introduced between the audible portions ofeach
ringcycle will notdelay callanswering. (Pre-ringing pro­
vides a short, immediate "ping" ofringing if a callis pre­
sentedduringthe silentperiod ofthe ringing cycle.) On
the Definity systemthis issue is addressed primarily
with digital phones. Because these phonesgeneratetheir
own alerting signal aftergettinga control message from
the switch, there is no chancethe phonewill beginthe
ringing cycle duringthe silentportion, thus delaying
incoming callnotification.

Call Coverage Preferences. The question ofcall
coverage requiresdealing with many personal andcul­
turalpreferences. Aparticularly important aspectis
"manager-secretary" callcoverage. Some managers like
to answer their own phoneand have their secretaries
answer only whenthey are unavailable; others preferthe
secretary to screentheir calls. Some managers want to
know whensomeone is calling (even whenthe secretary
answers), while others don't. To adaptto these prefer­
ences, our approach is to provide a high degreeof
administrative flexibility. The following scenarios provide
examples ofthe resulting adaptability.

To divert everycall to the secretary, a manager's
phonemaybe assigned the coverage criteria "ALL
CALLS." For the manager to answer, andthe secretary
to answer whenhe or she is unavailable, a Send-All-Calls
(SAC) buttoncanbe administered. Whenthe manager
leaves, the SAC buttonis pressed to routecalls to the sec­
retary. Secretary-to-manager calls may involve the Auto­
Intercom feature that provides a distinctive, audible alert.
Using the Temporary Bridged Appearance feature, a
manager can still pickup a call and, byseeingthe tenni­
naldisplay changefrom "Conference 2"to a trunkgroup
name, the boss canknowthat the secretary has leftthe
call. If the manager wants an audible alertwhenincom­
ingcalls are redirected a to the secretary, the phone can
be administered with Redirect Notification=YES. Redi­
rectNotification-No eliminates the audible ringwhile
visually indicating an incoming call. If the manager wants
to answer calls but wants the secretary to get unan­
swered calls or those madewhile he or she is busy, then
standard callcoverage features are used.

Call Transfer Etiquette. In somecultures, it is
impolite to transfercalls to people without firstasking if
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theywantto receive them. The Pull Transferfeature
meets this needby allowing the transferred-to partyto
complete the transferhand-off (i.e., to "pull" the call)
rather than allow the sendingpartyto complete the
transfer (i.e., to "push" the call), as in the U.S.

This feature is alsorelated to the perceived
impoliteness oftransferring a callerto a phonethat goes
unanswered. The politeness issue is often coupled with
the concernthat PTN limitations may makeobtaining a
line difficult. Thereforecallers must notbe leftwithout
anyalternative but hanging up andplacing anothercall.

In somecountries, expected calltransferpro­
cedures involve the attendant. Calls to be transferred are
first returnedto the attendant, whothen completes the
process. The Definity communications systemSerial Call
feature is useful here. Ifa callerwants the attendant to
return aftertalking with a PBX party, the attendant can
enablethe Serial Call feature before extending the call.
Whenthe PBX partyhangs up,the call returns to the
sameattendantfor anothertransfer.

PBX Tones. Many aspectsofa country's telecom­
munication systemcanbe regardedas almost arbitrary.
Perhapsthis is illustrated mostclearly byPTN andPBX
callprogresstones. Almost everycountry has special
requirements in this area.Because callprogresstones
provide important feedback to many untrained users,
it is particularly important to be able to adaptto each
country's specific tone requirements.

The Definity communications systemincorpo­
rates several strategies to dealwith diverse tone require­
ments. First,administrable levels oftone-detection preci­
sionare available to detectPTN tones. In the leastprecise
mode, the Definity systemsimply detectsbroadband
acoustic energyabove a particular threshold.

Multiple tone sets are provided fortonegenera­
tion, basedon a fundamental repertoire offrequencies
andcadences. Enough pre-defined tone sets existto cover
almost allexpected international markets. Butwhereno
exactly matching toneset is available, provisions have
been madeto administer customized tones that canbe
substituted for anytone in a pre-defined set. Eachtone
definition is basedon a simple tone-programming lan­
guage, and allows independent frequency, level, duration
andcadence specifications. With World Class tone-set
generation, the needsofallcurrently expected markets
are beingaddressed.
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Local Language. Using the local language is an
important enhancement. Some features maybe useless
unlesstheyare presentedin the local language. These
include mostfeatures designed forvoice interaction with
inexperienced users (such as ring-only andautomated
attendant). Using the local language also increases ease­
of-operation alsomaymakeit easierto find qualified
employees forpositions such as systemadministrators
andattendants. Ease-of-use is critical because ofhigh
workloads associated with attendant andsystem adminis­
tration jobs.In addition, usingthe local language reduces
the chancefor confusion whentrying to interpret tech­
nicallabels andfield namesduringsystem administration.

Besides usability, local language support meets
a competitive needby addressing moresubjective, emo­
tional reactions to products with English-only language
support. In many countries (including the U.S.) there is a
justifiable degreeofnegative reaction toward products
that lackenoughlocal-language support. The Definity PBX
addresseslocal language needs with several capabilities.

First, the PBX has built-in, standardized,
alternate-language dictionaries forthe mostcommonly
usedlanguages in targetmarkets, including Italian, Span­
ish,and French. Asthe marketincreases, newlanguage
sets canbe accommodated vialanguage-support algo­
rithmsthat permitnewsets to be addedeasily. Gener­
ally, such sets, rather than replacing existing sets, are
addedto those already there.Thus, a software base is
grown that is suitable fornewmarkets. In addition, the
Definity communications systemallows non-English­
language customers and distributors to program their
own custom display languages forsystemadministration
terminals, attendant consoles, anddisplay-equipped digi­
tal stations. Aspecialized dictionary-generation feature
allows distributors and end-eustomers to entera custom
set ofdisplay messages in their own language. Thiscapa­
bility allows the Definity PBX to supportanylanguage so
longas it is Roman character-based. In addition, this
capability addressesthe reality that a native speaker, and
preferably the systemuser, is best ableto selectthe
mostsignificant andunderstandable descriptive non­
English terminology formessages forthe system.

Privacy Issues. Legal andsubjective privacy
requirements varygreatly among international markets.
These issues influence many PBX features including con­
ferencing, bridging, callintrusion, station message detail



recording (SMDR) reporting,and automatic calldistribu­
tor (ACD) agent monitoring. In terms ofprivacy restric­
tion, the U.S. is probably near the middle. For example,
ACD agent monitoring is allowed, and it is not necessary
to provide continuous indication to all conference parties
that more than twopeopleare on the call. Countries with
stricterprivacy requirements disallow the first feature
andenforcethe continuous conference-tone require­
ment. Countrieswith less strict privacy requirements
may not require evencall-monitoring tones.

Providing a call-monitoring tone during confer­
ences is handledas a special feature activated through
systemadministration. Usually the PBX can be adaptedto
special privacy requirementswith PBX tone planadminis­
trationfeatures, though these featureswere not
designedspecifically to accommodate these typesofdif­
ferences.

Tenant services. Manyinternational markets have
tenant arrangementsthat allow user groups in a large
building to lease or rent portionsofa large, commonPBX.
The features that support tenant-mode operation vary
widely. Tenant-service capabilities mayevenallow ten­
ants to customize feature access codes and other num­
beringplancharacteristics. Becauseofthe potential com­
plexity oftenant arrangements, tenant-service features
oftenare costlyand mayinvolve frequent interactions
withcallprocessingfunctions. To avoid dramaticsoft­
warearchitecturechanges whileproviding general pur­
pose tenant capabilities, existingcallrestrictionand
SMDR featuresand numberingplanflexibility are used to
satisfy manytenant-feature needs.

One importanttenant servicefeature is that ten­
ants should be able to owntrunk groups and prevent
other tenants' access to them. It is also usefulto provide
general-access privileges to high-priority tenants or
attendants. In the Definity system,these conditions can
be met by assigningClass OfRestriction (COR) codes to
each tenant's facilities, and by defining COR connection
permissions and permissionoverrideauthorizations.
Analyzing tenant arrangements in key international mar­
kets showedthat by increasingthe CORs supportedby
the PBX and by using this existing, largelyunchanged
(i.e., changed onlyin quantity) COR assignmentcapability
in a newway, almostalltenant facility groupingscould
be provided.

Anotherimportanttenant-service capability

allows each tenant to access its ownattendantor trunk
groups in a direct,consistent, and convenient way. In the
U.S., PBX users typically dial"0"for an attendantand "9"
for an outsidetrunk. Furthermore, tenant service
requires that particularattendantsor trunk groups are
reached dependingon the tenantwhooriginated the
request.This capability alsocan be provided through
existingfeatures not specifically intendedfor tenant
operation. These includesecond-digit dialing tables, COR
restrictions, andAutomatic Route Selection features. For
example, members ofTenantAmightdial"10" to reach
their attendant(s) and "19"for an outsidecall: Members
ofTenant B mightdial"20" and "29." Restriction features
can preventTenantAmembersfromaccessingTenant
B's attendant(s).

Conclusions and Summary
Although it is importantto accommodate

culture-specific needs ofinternational markets,product
success also requires identifying and selectingthe best
approach fromnumerousalternatives. It is impractical to
provide specialized designs for every individual character­
isticofeverymarket. Local experts withlong-term expe­
rience usingtheir national PTN oftenprovide the most
cost-effective insight in setting this cut-line. The perspec­
tiveofnon-natives is almostsure to be biasedby their
experiences.

This paper has presented some ofthe differ­
ences amongPBX markets arisingfromboth technical
and historical, cultural, and social factors. It alsohas
describedmethods to address them, and has stressed
the importance ofrecognizing these differences and of
adapting to them in appropriate ways.
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