WO 2011/ 117134PCT/ EP2011/ 054035 DYNAM C CURRENCY CONVERSI ON SYSTEM AND

METHOD BACKGROUND The present invention relates to a card-based
system t WD 20amm10f3ier a user (e.g. a 5 paynment card hol #em)Epaoiimb4085 nati ve
currency for paynent A typical transaction term nal system for
exanpl e an automatic teller machine, d point of sale ternminal, a

wor kstation of the like, will offer transactions in a currency |local to the

transaction term nal system However, sonetinmes users would wish to make a
transaction in PYNARGC TAIRRENCY CONGIERSIONSYSTES ANIERETMODMAtical ly to
identify paynents for which a user may wsh to nake a paynment in a currency
other than the currency local to the transaction term nal system Sone
approachéz}rdr@%ﬁ 'ISIe for the automatic determ nation of a currency for
Dynam ¢ c? hversion (DCC) have been proposed. On regul ar basis, DCC
service provi UBE preb@ Ghveaticafethtacioaatd-basad eysupnl diae cdr 6ffe ahisef fequaCar d
Schenes via their respective DCC acquirers, e.g., an Account Billing

Cur r ehcyPRiment eargholdesanalgrnative GHrenRy Aferarmeat (GoMs Tabl e | PO040T1) from

VASTERCARD.  Saly, 62 thrRB 6B Mrmfi A0 URTRL Bx i S EABHRIOWIGE AEARALQN 1O

assi st DCC Acquitéers an eir respective service providers to
corr ect | poidedyatd teaminhle a canrkiitatl cdenf tiee liiel Wiilh gffetramsartipns irchoasnc ok ount

Range - Low Account Range - H gh Bank ldent.ification Nunber or |ssuer
| dent i f i EuF FAnKGHBRIErpRakgySER- dREVEET: BMeEPITy Vet WQH@yW‘éHb&wt is known
to use t{}gﬁsa'b@g%c%tajhgﬂlaa{,eg%n%%ages of the DCC service process: The
first stage 1s service eligibility detection. This is a step in a

process when Thereds getelravitoreatioalp tchidentifh gayments fior whieh afises negarwlish éo el i gi bl e
to benefit.froma DCC service,. that is, if the r f the cardhol der

i ssued i F’Paﬁe@tﬁﬂﬂgﬁ‘gﬂn BFHQFHQYW&WTE%@ tb%‘é{?en&m‘?c@ﬁg’yﬁf grf"nsémtf‘?notﬁmlgﬁ% paynent
accept angeudeVK6@e apptohctRS tdHoide %rtBab@omBESlictb@iiRhia oftf cup@ieeftr 30
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At this Syageic Giremes Goayersion (BEA have hreapeonosel. at the front-end paynent

acceptance deyce, the car unber n. val. i I S. ] tion
to confirmif ré:gglgF §a§1% ]g?ggsleﬁ‘i“ée ﬁlgoy 1‘%%6%%#%i%%lgfaa?lgﬁlge%g%ezu#’%%@? @me
requirs ed filbgh danandcdaghed i thele adsp&ative WY ad@litets, Q. tdheAddoant By Supensyent
acceptance device, it _is known to_downl oad only the first 6-dig]'ts of the

Account Rindem Véw) andmsepuns RapgreFist (GEH: babde BOOFAR VM MARRERCARP t hi s
regard, ki i - ad r ) N a
count 1y ShckSerh RectnlBhEF bR ey Borkih Mo it b D A S e '
a given eapedtivg DCCtsheicoprotidyrsso defrenlyt detahiinnthle cardhokiec’y bilkog cenampyl e, a
corporate card may be issued in one country in a currency 10 different from
the defa§Phaational currency for that country.

20 - Account Range — Low

- Account Range — High
- Bank Identification Number (BIN) or Issuer Identification Number (IIN)
- Cardholder Billing Currency Code. o

25 It is known to use this information at two stages of the DCC service process:
- The first stage is DCC service eligibility detection. This is a step in a process when
it is determined whether the card holder of a card is eligible to benefit from a DCC service,
that is, if the card of the cardholder issued in a currency other than the local currency for a
front-end payment acceptance device, such as Point-of-Sale (POS) terminal or payment

30 web-page for e-Commerce transactions.



| f an approach of downloading only the first 6 digits or BIN is adopted,
then a typical Local Currency Table downl oaded to front-end paynent

accept ancwodeuw/aednay | ook |i ke one presented bel ow. 51800EP2HINGDID 516319
516323 516326 The second stage is DCC billing currency code | ook-up stage.
At this stage, one 20 known approach i%s to use a portion of the card nunber
to performa |l ook up for the corresponding Billing Currency Code, and to
detetw ne an appropriate exchange rate to be offered for the DCC service.
Instead of majapthisnkBge,t fled W payrabgecdrarisl pkedtgd HGHO1AOMSAE fiyisdmoses an
approach that includes identifying an issuer identifier code froma_ paynment
card nunerseptancs deyipsathe sardimimber eanchn yalidated with thiggnorwaiemiorfionfrm ékther ~ 25

i denti fig&dgsog%n%lg@(gﬁc@%kg&pondi ng currency code to determ ne an
rency tor

operating cur assoclation with a card transacti on. Wth the
exponenti al grevéducethepbyernuiredtoddwissddetle Docdlurpasy Table ye desortad nunber
of records in the card_account range file %fs growp subcﬁt,ant' I'1y. Such

growth i PAYPREheeSPIERe: 9oy 1h N we fhileamlont ey dhg fipsh ordigt & SCoPEe
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f r ont - ennbtpd yine the ac@eptadcangdeuaicbe issord Exanpingy igi xcuiegey diffmgntrioom be
sufficiept uniquely tog identify the billing currepncy of a .
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constraints at a POS termnal "and tel ecomuni cation bottle-necks (in
par t icul diffefant framPS defanliinatidnat currascy &t the cauptacket swit ched t el ephone

net wor ks ( PST, are continuing.to ignifican r em i, n_ paynpent
i ndustry. The}l}i&? %P%O%F%n@te%‘w%‘) P e&‘f’%%ﬂs%3 ?Zgl f‘g)ft ﬁ% I Egﬁpt%griggﬁéy
tabl e tOg@iﬁ@i dodall QRS9 WHHRAGWHITRIANG Rorilc@h fRiAkAYEcckpEdd SRR may t he
front-en E?ﬁ/@nent accept ance devi ce. Simlarly, as the.nunber of

t

records log opapreserdebbmlewr anges i ncreases, |arger account range file are
needed for cu§ ﬁﬂﬁy code | ook-up. As nentioned above, six digits may not be
sufficient un E el'y to identify the billing currency of a paynent card. 10
Al t heugh thisssdxge is typically conducted on a DCC provider's host system
and advancenent in hardware and dat abase technol ogy can mtigate tine |oss
due to I onger31&dR-up, there is still a need to optinize account range
files to inprgﬁﬁzghe response tinmes and as a result a shorter waiting tine
for the cardholdéer. WD 2011/117134PCT/ EP2011/ 054035

516326

The second stage is DCC billing currency code look-up stage. At this stage, one
20 known approach is to use a portion of the card number to perform a look up for the
corresponding Billing Currency Code, and to determine an appropriate exchange rate to be
offered for the DCC service. Instead of maintaining the full range for look-up,
WO/01/04846 discloses an approach that includes identifying an issuer identifier code
from a payment card number and comparing this to entries in a table containing issuer
25  identifier codes and a corresponding currency code to determine an operating currency for
association with a card transaction.

With the exponential growth of payment cards issued in the past 10 years, the
number of records in the card account range file has grown substantially. Such growth
introduces the following technical problems to the DCC service providers:

30 As the numbers of records in the card account ranges increases, larger local
currency tables need to be downloaded to a front-end payment acceptance device. For

exémp}e, six digits may not be sufficient uniquely to identify the billing currency of a



4 SUMVARY One aspect of the invention provides a transaction term nal
system The transaction term nal systemconprises an input interface to
recei ve psprentiicesri er data for a paynment carrier, i nclPC@iErgoians4oeast a
paynent carrier nunber for the paynent carrier. A 5 comrunications
interface is provided to connect to adrenpte host system Range storage
defi nes paynent carrier nunber ranges, wherein the paynent carrier nunber
ranges define at |east one of: a plurality of first consolidated paynent
carrier W& cArAN g8 i@ thoMivaicedenf &5 POB agrmithall tbdifioligh 1288 @p¥minfurdcatieh er ence
currency for the transaction term nal system or a plurality of second
consol i dinfestrysayae menay riterpgsh caputeintaiges DO topiedh apd tedecoBwamiclion | | i ng

currency, i, s _not, the ref ce r t i ] ystem
A1 onst "o EticBt PECET RIS HERS Bafhel PondeiBa b AIRRRL QAuhEd RiEfone)

| owest pastiBits (BBTNEP fard¢uHnating e bt sighlffcaht problemrin papmget infusaynJtetdt isve
PayEnt @ aved fermiRtBL B 6 AN IeGRh RITHRGHBI o PO 107 LOHIeRLETR@ DAy ment
payment _ : yORgiTerT, \ ymen
o ey PSR IRRARRAP L BBNLIR PAHEA RUERERDGeyTEaNSaCHT On 15 f errd nal

syst em pr 6CESSI ans 1s opera conpare at least part of an input
paynment carri Bimiblybes tendwhber 6f resdordand/the caslcamdugayngsst inceasesehrgmnber

ranges to determn ne, whet he i nput pa nt carrier number, fall.s wi.thin a
bay went | EPRRGHIERseHe PEFS [PEFURICE LR RSl nAE PP BT TSR A 1 he
referencg, U%theﬂe?%uf‘fﬁ?en& h\;\hki]%eﬁ;n%@%bﬁ_{fytﬁe nbi_nlﬁig SNSERY OF aVhdyhdht &aRBY MENL

carrier nu range fo an assigned billing currency i's 20 not the

r ef enencaltbouglenidy stage ishéypicalys actduotedt en ra FACC syrovisn’™s \Wost systa, and
transacti pn teuninal, system processin ans determ nes that.the ,nput
payment BGAPFEReDY dﬂﬁlé"fd\(%‘égmﬁ&?tagﬁﬁel te nﬁqgﬁf %%’Bfﬂ%&n%t ““E%#?%Se‘%“egtﬁ HBRET ange
for whi ciyopnaartoRasNN hdeli NG oftithIRNEYounS rifd8 1116f BriepeseatieE FeaP6ise fiiddest he
transaction tettninal system and/or where it is determ ned input paymnent
carrier aundvserrefall & shoxter Waiing tives/fos the adholéar. nunber range for which an 25
assigned billing currency is not the reference currency for the transaction
termnal system the processing neans transmts a rate request nessage that
identifies at |east part of the paynment carrier nunber to the host system
to identify a billing currency for the paynent carrier and a billing
currency conversion rate; and receives a rate response nessage fromthe
host systemidentifying the paynent carrier billing currency and the
billing currency 30conversion rate. Anot her aspect of the invention
provi des a host system The host system conprises a host communi cati ons
interface to connect to a transaction termnal system Billing WO

2011/ 117134PCT/ EP2011/ 054035 5 currency storage defines, for each of a
plurality of billing currencies, a plurality of consolidated paynent
carrier nunmber ranges for which an assigned currency is the billing
currency, wherein at |east one consolidated paynent carrier nunber range is
defined by a | owest paynent carrier nunber froma first, |ower, range of
consecutive paynment carrier 5 nunbers associated with the billing currency
to a highest paynment carrier nunber froma second, higher, range of
consecutive paynent carrier nunbers associated with the given currency.
Currency conversion rate storage identifying conversion rates between
currenci es. Host system processing neans is responsive to receipt of a rate
request nessage fromthe transaction term nal systemidentifying at |east
part of a received 10 paynent carrier nunber. The processing means conpares
at least part of the input paynent carrier nunber to the paynent carrier

nunber ranges defined in the billing currency storage to identify in which
paynent carrier nunber range the received paynent carrier nunber lies,
identifies a billing currency associated with that received paynent carrier

nunber and identifies a currency conversion rate between a reference
currency for 15 the transaction term nal systemthat sent the rate request

nmessage and an identified billing currency for the paynent carrier nunber.
The processing neans generates a rate response nessage to be sent to the
transaction termnal systemidentifying the paynent carrier billing
currency and the billing currency conversion rate. A dynam ¢
currency conversion systemcan include at | east one such transaction 20
term nal system and at |east one such host system A further aspect

of the invention provides a conputer system operable to generate
consol i dat ed paynent carrier number ranges for such a transaction term nal
system and/ or such a host system The conputer system conprises storage for
recei ved paynent carrier nunber ranges, each paynent carrier nunber range
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A met hod of operating such a transaction term nal system can conprise: an

i nput interface receiving paynent carrier data for a paynent carrier,

i ncl udi ngvat20i1e:ast34a paynment carrier nunber for the paymremEPe@n 05485 and
transaction term nal system processing neans conparing at |east part of an
i nput payment carrier nunber and first4 and/ or second 5 consolidated paynent
carrier nunber ranges to determ ne whether an input paynent carrier nunber
falls within a paynent carrier nunber range for which an assigned billing
currencyspsNagy ef erence currency for the transaction term nal system or
within a paynent carrier nunber range for which an assigned billin
currency i1 s nonreaspsciraffthe @ﬁ@@mr@‘ézge&ya frapsagtin terminalaysienn ?I@rtﬁnﬁﬁogyst em
The transaction termnal r . : j of
st coneareaarld Fuffid SEARAF uReeER Bhock (R TRy ARE Ak A0 B A BB

bi I 1i ng eariegnEludinga af €6BT eNgryeuht entitr frambchefor rhaspanicn daerer nah
system or a plurality of second consolidated paynent carrier -nunber ranges
for whi ceorarunisationsdatereg ismyodded Bneqropd G el host aysieie RaEs BREAZSf or
the tran [ m NG &R ' nt
carrier ﬁ%ﬁ%@g%@%@? aﬂg&gg@%@@%&‘gﬂ@gﬁg&%@ﬁ%t ca?l?ﬂﬂJ g:? pﬁaﬁﬁ%e@{‘? from
a first, af lewsbne bARGurafitycdisscohsolidated papnentcanicr enmheanbegs faswbichapbed
with a given currency to a highest paynent.carrier nunber froma second,

hi gher , ~ retged Sillips AUEEI; 198 ¢ RCUREaY; o pddion Jermuipal el Oh 2t he
gi ven cu . . ! tdliRr i : VIR fdRA
nunber dgglgﬁﬁ%td}%ﬁﬁv&%?ﬁdag&{)g@%ﬂ?%ggﬁiner nﬁrﬁ%{eérégrfgﬁge fo?rlrp%%gch an
assi gnedbiiiitg curgenewis soidhe iefereive quefeaeefin she ranseetiopn teominglheysterandalsaston

term nal 20 syst.em ,and/or, where it, is determned,.i nput nent _.carrier
nunber f 47§ &§° ilﬁ?tﬁd RV HSRTIR YRR fﬁ%%f‘b@r@%f@ﬁgé’yf%r""\‘fﬁgﬁﬁy’%ﬁma"é‘%ﬁ% ned
bi 111Ny GUHLbENEYmIaSHROlowdierdne 6F BMEEeRIE PRNGYN @fridriRnibeansasidtenwitar ni nal

system the nmethod further includes transmitti n& a rate request nessage
t hat i dentdiféresurtdney paynbighest peyinent erritrepumbert fiem o secondshighsr: sagaertify a

billing currency for the paynent carri EN en rsion
rate and c?xésgté&‘}%én%aygepgfg&% W@S%néséb‘ﬁé‘%g% gﬁl&oéﬁkf% II[gu gu%gé{y s% g‘%%

i dentik f y ki 8y D@ FRotlessid ibafs iDbbdrkblg 1€ bomhpare vt kad paktefhihlihpungaguestency
conversion rate. A nethod_of operating such a host system can conprijse
recei vi ngarrigt nambers end Bgnkiist é%BP‘bﬁf‘?OP PBY PR CATTIET TIPS SEipsS o (HEEEBYE fr om
a transacti ] i nd to
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ranges dEYSIFRAET MAUIKE # PRYBETE GRIVEREY™ ?’6@%\%%%0(8" "@eaﬁgqsﬁlﬁn‘? EHaPhEnt
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paynent carrier nu ies, and to identify a billing currency associated
Wi t h t haterméeaisystempaycessibg omans detenmintzethat thiéngbit Iphymentoarnias meynbst deesge

defines for .each, of a plurality of .billing currencies ural ity of
consol i d_&f"b&ip‘ﬂ?h’é‘rﬁ P@%‘W é?mﬁ_[\:HB@Pefr%Hé%gorf‘g@‘;ﬁﬁll@ﬁm%lﬁ%a@b}”&nc eﬁ%ﬁ Pency
i's the bigld jpGefdd HBREYy fMNEE Hahsadtioh @RflinQREstEMCARSE WHab adisniyerpted
carrier nunber range is defined by a | owest paynent carrier nunber froma
first, | duwert paymegjecanfiercomsse falisywithiayarpemend cpirisr nHmbBe Fanga deiowhihed wit h

the hilling currgncy to a .hi st _payment carrie . d,
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gi ven CukkePh¥essiipembBisnaghs®an af rfel ghest Rdssepe thiigdoiies sy $daenpit of e@gsi ng
nmeans identifying a currency conversion rate between a reference currency

for the teaneaiceardsy nuarher trafhedipst eiffenn i 1dsahty & hdlng ewreney deisthe Re¥sHe and
an identifje WL currenc . p : rJ:er rrency
conver oi SHELAR & SUEEA e lishid Bl B R egh B PO
and generid hod s@stédtidentdgipgnbe paasaagaricd tiking @ntretay drhiethe rhdlisg currency

term nal systemidentifying the paynent carrier billing currency and the

bi |l i3g EQRYEHEY Honversion rate. 15A method of controlling such a conputer
system to genefpl. GONIOli HahReRANTHBYidEas hb& sy RbiD aThe TBRAGSeRARINERREY | Se:
storing in conputer stem storage,” received paynment carriér nunbér ranges,
each paynehést carminaticationd énterfarg® bainegt tehitrepdadvipn aeraingle systenc.ondiding | ve
paynent carrier nunbers extending froma | owest paynent carrier nunber for
t he paynment carrier nunber range to a hi ghest payment carrier nunber for

t he paynent 20 carrier nunber range. Processing neans of the conputer
system consol i dates recei ved paynent carrier nunber ranges to generate at

| east one consolidated paynent carrier nunber range defined by a | owest
paynent carrier nunber froma first, |ower, range of consecutive paynent
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ot her aspects of the invention include any conbination of features fromthe
descri bed enbodi nents and/ or the acconpanyi ng dependent clains wth the

f eat ur es Wb 20118117841 ndependent cl ai ns, and not sol el y tReTEPRI1084083DNS
explicitly set out in the acconpanying clains. BRI EF DESCRI PTI ON OF THE
DRAW NGS 5Enbodi nents are descri bed, gy way of exanple only, with reference
to the acconpanyi ng draw ngs. Figure 1 is a schematic block di agram
illustrating an exanple of a configuration of a card paynent system

provi di ng,-RA%BAREa G HERRSY f60BMAN 6f @Nplufdlighiiof Blling eurkinoRk, di ggrHm of
illustrating ‘an exanple of a transaction termnal 10system Figure 3
is a bl owselidatpdapayimentiearrien nuvgbed fersea igy whigh ap agsignad @reaey rds bibrger si on

host system -Figur [ ' - | : tion
of *r ange piBPes s gL e SnEl Rl Ay RO MBI D0 i BRI 2 e
host  sysl@@ytofayfiegticrids ndrbbdrgsre aSfidst, llowér adrgs dfvommcatidepainhenpanatrieof t he
process of generati ng t he range tabl es. .. Figure 6 is a flow_di agram

i 11 ust r atumakprpaseciged irith herling sHITERCY: et Hightst REYIEH REISHIVAIYEE Pk of

Fi gure 2 . 1Fl ' | i kG RAr &7

operati osr?c%?d’ t%}ﬁhgfépges ég tb %n%@%l{dvg\i%g regtg,@;ﬂ}é%lj %%@%rﬁ%%s%%g%ﬁmxﬁ%ﬁ’_{thé e
Exanpl e afteady.nedisrenty tdvavemioantatenstarage diedsetifybed chevessioaf tabrs bésteeai m t o

provi de efficient_use of network bandw dth and.st orage, tifl isation b
Bonsol | CEHTAHEDay M YERT PEICHD B i SSPOR Yo o PPt 0! BriES) 1eA4Tbd

paynment galbbe lrfro%’ The rtraﬁ?d&ﬂ@rfl ZertiRhl SRENPdGHIANESH RAY R of A FdcBiveUNber

froma first, lower, range of consecutive paynent carrier nunbers to a

hi ghest paymntcansr rivenbenun®ley piocsssicg semondompagkent, learmpest of teomygaéut i ve
paynent carrier nunbers. Figure 1 .is a schematic,Bblock diagqr

T ot r ab DS B RS /0. i REHEFDY FHED A0RER eiaer (dseed o AR, of o
payment Gafdhcs ¥eta td Qbntifpid RRicRRFRBA: @eSGHubibep Fangd thd RLEHENHE M Made

t hroughout to” a payment card for conveni ence as common form of paynent
carri er . catripmymber ey ddentifies adullingextirency) essoeiatedr wish Hogt eetivgdpaspagatent

ﬁg;dbeHg%%r\égrr Ipﬁé%tr guelcri é(ﬁerr]a?i lefla %ﬁ%gfc?zt co%%rgi’ontrgt% HehRA zfr%fe%x(c%cctunleﬁ'& fgynent
15  the transaction terminal system that sent the rate request message and an identified billing
currency for the payment carrier number. The processing means generates a rate response
message to be sent to the transaction terminal system identifying the payment carrier
billing currency and the billing currency conversion rate.
A dynamic currency conversion system can include at least one such transaction
20 terminal system and at least one such host system.

A further aspect of the invention provides a computer system operable to generate
consolidated payment carrier number ranges for such a transaction terminal system and/or
such a host system. The computer system comprises storage for received payment carrier
number ranges, each payment carrier number range being defined by a range of

25  consecutive payment carrier numbers extending from a lowest payment carrier number for
the payment carrier number range to a highest payment carrier number for the payment
carrier number range. Processing means is operable to consolidate received payment
carrier number ranges to generate a consolidated payment carrier range, in order to
generate at least one consolidated payment carrier number range defined by a lowest

30  payment carrier number from a first, lower, range of consecutive payment carrier numbers
to a highest payment carrier number from a second, higher, range of consecutive payment

carrier numbers. Storage is provided for the consolidated payment carrier number ranges.



card. For exanple, it has been suggested to base paynent systens on nobile
t el ephones, personal data assistants (PDAs), or other form of tokens to

ef fect payoentviiAsaordi ngly, where reference i s nade i nPCEPA@3OF40p5i on t O
a paynent card, it is to be understood that the paynment card may be

repl aced by another formof payment cé&rier, for exanple a nobile 5

t el ephone, a PDA, or the like that is configured to conduct paynent
transactions, for exanple by appropriate software and a nechani sm for
transferring Anh@ns@bi operhbtnh@fndhis msactay@Bhinal gistennadn symprisa bf dpuexanpl e
in a contactless nmanner). Accordingly, references to a paynent card are to
be i nt er iptesfaselressiving payaept earder dath iy ey menk Gariasr, ingfugingdit feast 4 petreies a

transactjon_term t . . OR: i; t

el ades EaP e B HRE A bR o i) SHE e g dnlehd

Cur r encyciffirRpSitoRatDefe) of st aipuf pagmestnedriitty nuifiber tndiigsicanddor se@ond nal
system 10 can_be configured as a point O(Iﬁsal,e termnal, | ocated, for

exanpl e, consolidatedpaymeshearper MBS Fnges 1o dsferiRy, WRcSheraR AR @aypgit gArrier

aut onat e I hi : ANS AR ] : kel ude
one or n@?}ég%rr@esr‘?gcegqgwgﬁg%%é%i ng 1%@?%%3%@3%?‘%%2%@%@%& gi | s.
The t r angabt irefsrehes timalcy Sys thenrdhBadtioni terntioalnyysieoaes within @ paymenteanietat i ons

et vior k) PURbSH Tl I & S d PUGRE BRIk 1 At T POo BRSO BIERRT A BB vi ces
for the ?%sﬁbﬁ(ﬁf teri@la@isPabher ThefiRnsRboh Qe@indNst8REH HoRTs AaRKstSHRISM12. As

a part of processing a tard paynent, the transaction termnal system 10
genet@t epluzlippyfbnst c@Galidatet pasandnd namietuesberrangea dor wich an assignediliggui r er

bank system 12 .can i.ncl ude one re conputers. qui.r.e ystem
12 can bEUEHEY db % S pet SRy ﬁt{gr Bﬁgeyﬁ@’ﬁ a@?ﬂ ﬁ%‘?’il%a PS %t%%f taéa uaeéltup%ieeis@ge 20
from t hegdchaneambii@fed SoyHdebasiyShi@ibekQamied foronKich i Bssithed billog twredricon

response nmessage 30 in due course to the transaction termnal system 10.
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30  transaction terminal system identifying a received payment carrier number by comparing at
least part of an input payment carrier number to consolidated payment carrier number

ranges defined in billing currency storage to identify in which payment carrier number
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Aspects of the invention can be implemented by one or more computer program
products comprising program code operable to carry out such methods. The comprise
program product can include a computer readable medium or carrier carrying the program
code.
30 Although various aspects of the invention are set out in the accompanying claims,

other aspects of the invention include any combination of features from the described

embodiments and/or the accompanying dependent claims with the features of the



In an exanpl e enbodi nent the foreign currency file 47 is inplenented as a
range 30 table, generated in manner to be described with reference to

Fi gure 4.woheitfursisgn currency file 49 identifies range®CoOfEPP@EY/OBNMBS car d
nunbers that have been issued by banks and ot her financial institutions
with a currency other than the local durrency of the WD

2011/ 117134PCT/ EP2011/ 054035 12 transaction term nal system 10 as the
billing currency for the paynent card, a paynent card having a nunber in
the one BiefBkiBnt cRIGE SandMot Bstelly It @ibifiations BMidilly Set votindhdeecehp@ijihe for
dynam c currency conversion. Individual entries in the foreign currency
file canclemed ude fields such as, for exanple, one or nore of the follow ng
fields for: 5a | ower value of cud account nunber range; a upper val ue of
card account nunber range; an al pha foreign currency code (e.g. a 2-3

char act eBR&EP DESCROPTION QR YHEAURAWIRIGRINMeri ¢ foreign currency code (e.g. a
3-digit nuneric |1SO currency code); a countrly C de_%ei{. . an 1 SO country
code)s 10Fi guE@de’éfFeé’égﬂd'%é?SéF;@?ﬁa?VW@%@E&IW‘@?“ﬁt 8%5%”’&?8? ypad 50, a

scanner ?‘%oyﬁg%ﬁ\nﬂgta{]a%ﬁ%ader 54. The keyboard/ keypad 50 can be

keyboar d/ ke separate keys, or can be configured as a touch screen
keyboar d/ key pBigugntliscasth@reatitste deif dingatreillstpating @f emampleio€ alconimglirationosther
characters as appropriate. The scanper 52 can, for exanple be a bar code

scanner, a SRRy MEnlFYSCEHNEYIAEE QYREMIS WEENGHEPIVESHT: eader 54 can be
confi gur ed toFfﬁg‘ﬁﬁQZ %}ﬁ@él@diﬁ iBuRAYIE Ak cS@hFle of ASrab@otod RAARKI 54 can be a

magnetic strip€ rea a chip card reader, a contactless reader for a
cont act | estenpaynent card, an RFT tag reader, etc., as appropriate. Also,
wher e appropri.ate, theEHc r% r eader SAtf. can al S9 bg %.g%era.ble towite

i nformation tBESHIGH P@‘ 8 PSR FRERTTPRE P 2 HREPCCEHERS i on ter mi nal
system 10,63mric Bt BRigenfigured with an appropriate interface to interact
wi th other sorts of "‘payment 20 carriers (for exanple nobile tel ephones or
PDAs), for ex&mwret irs fiow dingraae tliustisting the genpsatinn ¢faangedahles Bxusmiige to

receive data from a, nt rrier 1.f.4.nformation to a
payment CARPFAT tef—‘}nélgf%%%n} ?ﬁﬁ%r? %raé%?gésgéﬁt éﬁtetsnﬁ:ﬁg? |ecjdl ly, a display 56,
a prigater 58 apgras aotbiet hahbenictdil Rif dake pidcesthoe gelispingythdhngambhs. a
nuneri c di spl ay, an_aIHhanurreri c.25display,_ an image djsplay, etc. as
appropri ate t SiaspLied @Wﬁtﬂgr%!@sﬁﬁwgcﬁm@s@%%mﬂ%l ks GespHonyser (e. g.

a paymn&erﬁﬁ{a&%ﬁ’%@ﬁ%@{yfor a retailer/merchant in operation of the

transaction erm 10. The printer can be used for printing

pur chase receFpiuse Al fow didpeam iihfsoatimg paonof thé eparatioruetithabéso spstémmber f ace 60
enabl es comruni cations via one or nore conmuni cations channels 62 fromthe
transact F&¥§ &r ni nal system 10 to the 30 DCC host system 18, either
diregfly or via an internediate network (not shown).

DETAILED DESCRIPTION
Example embodiments of the invention are described hereinafter that aim to
provide efficient use of network bandwidth and storage utilisation by consolidating
payment carrier number ranges to generate a consolidated payment carrier number range
25  defined by a lowest payment carrier number from a first, lower, range of consecutive
payment carrier numbers to a highest payment carrier number from a second, higher, range
of consecutive payment carrier numbers.
Figure 1 is a schematic block diagram illustrating an example system employing
payment carriers in the form of a payment card system 100. In the present description,
30  reference is made throughout to a payment card for convenience as common form of
payment carrier. A payment card could be credit, debit, or other form of payment card.

However, rather than a payment card, the means to effect the payment may be other than a



In the exanpl e descri bed above, the transaction termnal system 10 is an
automated teller systemor a point of sale system However, it should be
under st ooslot2hat11r13e¢ WO 2011/ 117134PCT/ EP2011/ 054035 13 PCTAPI@EA0F4®BS

term nal system 10 could also be in the formof a workstation connected to
the Internet. The transaction term nal® system 10 may also be fully or
partially integrated into the transaction system of a hotel, theatre,

retail establishnment, or the like. Figure 3 is a schematic bl ock diagram of

an exanp¢sd oforexapld) @3as BY&H RFbdsted 1o bAREpSXANPLRIdNIenaskilesykbRifed 8

illustrated in Figure 3 includes one or nore processors 70, stona%e 72
(whi ch cpersinatlatel assissings (ARABRr atess Soian af tokensie gHeghpayment. tAsostinglige of

progr anms ata. Fi i 4l t t. 72 ncl one or
03" e O e B AR G ph AR AP A el e

i ncl udi ngayanddt bdrt Mgayierepiacsd By dnethed forals i Rpancamel fir example aguedirnge rate
tables 74, a counhgg to currency 10 table 77 and a default currency table
73. 11 stbwhense PR.«u thalie thafds senfistiged tprondiet poYREt HaBIaRES S fBI i cat i ons

and data ko) L [ J; : L, t he
Form of | SBHY PhEPEopi WIE AP EREREcbi iy (F CARonhlinRERER F1o B o

descr i beapagrhdnt texfndtiad systerh (foFexpmde 4 ¢ barttactizss aver e Macoainglhatiecares ncl ude
various fields, includi n%i?,for ex(?ggl e, fi g%%f for: 15an account billing
file idel®tdpavaient ear aifelp D5 NGB! RaF e REROUR? RSS! C¥Hffge; a upper val ue
of card accoumguM%r&t@m&m@ai&J BRRInAI dykte of Wi SRR fSieh) 18 2-3

character al pha 1SO currency code); a nuneric ling currency code (e.g. a

3-di gt thahieciuded GBI payment dynctionkdity agdadditiondilly andledes dsnamicwhether t he
billing currency. iS.a DCC supporied.currency. JThe.exchan rate tables 74
can cont STRETHPMERT SRCF BRTIFLN. JHPrenrelRB rARyE A 5aPD Ban be

ext r act eghn{BuhRadpoditior ¥alk Rerioit®] ReaRRaNDBe ckahfle lin MhEprémiel BEA Hil@leyafri OUS
fields, including for exanple, one or nore of the following fields for: an

out goi ngmiy fer prastnls, bezpaufanated gHerhadhane,
The transaction terminal system 10 can include one or more interfaces for receiving
15 card payment and purchase details. The transaction terminal system 10 is in
communication via a communications network (for example via the Internet, a telephone
network or another network) with a computer system 12 of a bank that provides banking
services for the retailer, hereinafter referred to as an acquirer bank system 12. As a part of
processing a card payment, the transaction terminal system 10 generates a payment
20 authorisation request message 20.
The acquirer bank system 12 can include one or more computers. The acquirer
bank system 12 can be operable to receive the payment authorisation request message 20
from the transaction terminal system 10 and to return an authorisation response message 30
in due course to the transaction terminal system 10. The acquirer bank system 12 is further
25  in communication via a communications network (for example via the Internet, a telephone
network or another network) with a network 14 of computer systems of a payment card
operator (hereinafter referred to as the scheme network system 14). Although only one
scheme network system 14 is shown in Figure 1, the acquirer bank system 12 will be in
communication with respective scheme networks systems for respective payment card
30 operators.
The acquirer bank system 12 is operable to analyse a payment authorisation request

message 20 received from the transaction terminal system 10 to determine an appropriate



a start effective date; a start effective tinme; a base currency code (e.g.,
using an |1 SO currency code); a country code (e.g., using an |ISO country
code); 30xof20iw1sBgquence nunber (e.g., 001, unless norePCh@P2an®s403% e f or
the date); a file extension (e.g., DAT). WD 2011/117134PCT/ EP2011/ 054035
14 A volune in the exchange ratéVtables 74 can include various
fields, including, for exanple, one or nore of the followng fields for: a
vol ume header; a start effective date; 5a start effective tinme;' a Rate ID.

I ndi vi dUﬁJhex%é@x@@ﬂGE sy 1¢m@ﬁth65ardmomen@mha@gﬁwaataepa@belmautnénmnn| ncl ude
various fields, including, for exanp one or nore of the followng fields

1‘18r an @H]@%W@éﬁ%@o &?@Gﬁpl(oéﬁ@te SCWQW@EW@F&% 4 character al pha code):
a numeric c
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code) ;
cur r encyautBordsafion ed@ndg ncassarge neom e aeqmii'mrbgﬂ( syatemn (2agd to raturmte of
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dat e (e.examplheiadht Wtahetes tayihohe h¢teosxatmmther nettverk)svitioa caraputer) system
16 of a financial institution that issued the payment card (hereinafter referred to as the
issuing financial institution system). Although only one issuing financial institution
10  system 16 is shown in Figure 1, the scheme network system 14 can be in communication
with respective issuing financial institution systems 16 for respective issuing financial
institutions. _
The scheme network system 14 can be operable to analyse the received payment
authorisation request message 22 to identify the issuing financial institution that issued the
15  payment card. The scheme network system 14 is then operable to forward a payment
authorisation request message 24 to the issuing financial institution system 16 concerned,
and to receive a response message 26 from the issuing financial institution system 16.
The issuing financial institution system 16 can be operable to receive the payment
authorisation request message 24, to process the authorisation request by comparing the
20  details of the payment request to records held for the payment card concerned, and then to
transmit an appropriate authorisation response message 26 to the scheme network system
14. The authorisation response message includes various details including confirmation as
to whether the payment is authorised or not. The authorisation response message 26 is
then forwarded via the scheme network systefn 14, the acquirer bank system 12 to the
25  transaction terminal system 10. |
In the following, further detail will be given of rate request and rate response
messages passed between the transaction terminal system 10 and the DCC host system 18
to determine whether a DCC operation is to be performed.
On confirmation of a currency for a transaction, the transaction terminal system 10

30 can be operable to transmit an authorization request message or a financial presentment

request message or a financial presentment advice message or clearing message (e.g. for



avalidtotine (e.g., the tinme on that date after which the exchange rate
is not valid); 20a markup percentage value (e.g., percentage value to
mtigat e wechargeldsate risk); a markup precision val ue PETEP011054088li cate a
mar kup deci mal pl ace precision). A final field in the exchange rate
tabl es 74 can include various fields, Ilincluding, for exanple, one or nore
of the following fields for: a trailer line; 25a checksumon the currency
code field a checksumon the exchange rate field; a record count. A country

to currepg¥atd@hl@rhhonte MIBGink QuIFBHyREIMERN tcathe Mstin Yinanelall ihsiteddn 16 al
currency. Typically one officral national currency I s associated with per

count ry, visdbe adguire Boksusiend 2m thepicheme aptvoresysisbld at ed with one
official nati 1nalmf&rar s%ﬂ&ﬁa%ceblgck E?&?nan%ngggﬁﬁﬁmlt S&tcﬁgn@%%rly to

currency tabl S arranged by coun entry for a country

i dent : fi Qﬁt@mhm.fl Té“h@é;aixnplatrmaﬂiomnﬁiaaws*@ﬁsmﬂmwmd inefigwie2hinclbdest hi s
exanpl e, eac entry can include one or, re fields, including, for
exanpf e, OB IBPreAEPEsKES Fhetaraga LAivuch qag)! gdeavcggﬁﬁ@pc;,n%aglat(ﬂg_ g., an 1SO

country g%l—ﬁg% m’?cf'st@xlaggaf&‘fﬁé ?c&%ge gg%ggtéag?sgmd dg%. :F%é bamsaths $he iRy act er

al pha co a nunefi¢ currenc g., standard 2-3 character
nuneri c swoegp 42 Tae imbhfdefor egamplencoard pivicessiti apalicdtieondsmeing e candent i fy a
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10 identifies cards that have been issued in a currency local to the terminal and/or a foreign
currency table 47. It should be noted that the storage 42 can contain other applications and
data. |

The reference country/currency information 48 can be held, for example as an ISO

country code and an alpha currency code and/or a numeric currency code in a file in the
15  storage 42 or in a register.

In an example embodiment the local currency file 49 is implemented as a range
table, generated in manner to be described with reference to Figure 4. The local currency
file 49 identifies one or more ranges of payment card numbers that have been issued by
banks and other financial institutions with the local currency of the transaction terminal

20 ° system 10 as the billing currency for the payment card, whereby the user (card holder) for
a payment card having a number in the one or more ranges in the local currency file would
not be eligible for dynamic currency conversion. Individual entries in the local currency
file can inciude fields such as, for example, one or more of the following fields for:

a lower value of card account number range;

25 a upper value of card account number range;

an alpha local currency code (e.g. a 2-3 character alpha ISO currency code);

a numeric Jocal currency code (e.g. a 3-digit numeric ISO currency code);

a local country code (e.g. an ISO country code).

In an example embodiment the foreign currency file 47 is implemented as a range

30  table, generated in manner to be described with reference to Figure 4. The foreign
currency file 49 identifies ranges of payment card numbers that have been issued by banks

and other financial institutions with a currency other than the local currency of the



10 DCC currency to be used when a paynent card is used that was issued for
a currency that is not supported by the transaction term nal system 10

and/ or thwOdynANTIS4currency conversion system |t can alPSO/EPROIISHSMH3F N
certain circunstances to identify a default DCC currency to be used for a-
paynent card that is not issued for th® | ocal currency for the transaction
termnal system 10. In one exanple, the default currency table 73 is
arranged 15 by input currency (e.g. the currency local to the term nal
payment g¥sheibnabahiak! seeNHEARRebillet aufehenfy theepaymenandd eagdynent cardf or an
input currency identifies a corresponding default curyency associated

t her evi t havinga prnbetdr hfotne or aepsn rangey ip the foreige IcpenayHde gioulfheeligitle s

i ncludin . f; 1 i : al pha i nput
cur  ency 8 SuBip i RRAG ool th, TRIGIA s BT b ol rer 6

i nput cufdchide fichRdack &, for.exampleSehesdranciarod t1-f8lichampdtddsrfonuneri c code); an
al pha default currency code (e.g., aQ | SO standard 3 character al pha code);
a nuneric def alfver valieoh ggrd ageraint gugber 133ge SO st andard 2-3 charact er

nuneri c code) i $ oL ts, schematically, a keyboard 78
and a di spl aya%].jer'?ﬁlé{éﬁggggaargc 89%%n bre éyboard with separate keys, or

can be confi gan elighaforeigh ourtncycode(e. 23 % yhaacter aplh IS&hcusengs eatlehor t he
i nput of nunerical .and/,or other charact . as_appr iate. The display 80
can be a numef PETEIS BITEED Cﬁlﬁe‘éﬁyﬁﬂgﬁiﬁ%ﬁ%&&@ﬁgﬂf@%?g PHEYY Giehl ay, etc.
as appropri at g c5ehtRN@Jak fe. 8 MnABEY @ufry kel ew system dat a. Figure 3
further illustrates a printer 82 and a conmunications interface 84. The

printer can bigusedalsorempesentsi whenytenlin aleayhoartfieypuhifpiseanmeohbatdn er f ace
84 enabl es .30 co j cation via or re co ni_gat.jon ch S.86 with
the tranSEOLFagH: ?A;Jﬂ%l%%ylbg?gﬁ(gﬁ?%ﬁ)a%ﬂ ﬁgﬁ(g%%%aﬁ@g?@ﬁﬁﬁrg Seg%%%g%? %’é’r ei t her
di rect |y of b/écfiohicdaiBdbahaciel Weytoard/09bad B be WY for the input of
2011/ 117134PCT/ EP2011/ 054035 16 Figure 4 is a flow diagram
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Fi gure 4reafles a copfpeiisserredsr fapepentpciess ayaent %afﬁﬁé’é‘l‘-é ag FraoTs §iSt af

perform ?%gééﬁgat% %;’s%b%?x}%%‘ﬁ{)%ghﬁtg%e lehrdiSadeP 5B CaNASHS bRAShIE Rfritehi s refers

to the p 0 st system 18, or a separate conputer
system asomptionns batieablpesipunidngytnkoserd t EpstrakodtiontdyinglestemsitOamm

recei ves account _files froma schene erataor. The account files can be in
the fornét© SEO%fk%iﬁiff ‘éf,lJ‘B?aﬁgpwlﬁﬁwﬁggceﬁ%ﬂgga%@ %‘g‘f’li foLs ogga)a% ribed in
the ipt r@ﬁ’x‘iﬁfs}(@&-examgle mdtiR tBeBRSRE oFPDAYY R QY mPRSusthoNtRf-baease! | dati ng

this range information in a manner that enables the generation of |ook up
t abl es t hattagkss tea esdengantoanceive dags Som apayment ¢agrieranddein nsnEt cur r ency
code thaﬁféj anéﬁssoci at ed v¥ith.a gi ven card nunber, w thout needing to store
al | of t HETRHYE 1P APBYRETi“8H Dr ovi ded by the scheme operators. I'n

step 114, thepsysé eMukifer eppésails Ssch@ma@ially N@isplanges Rasardiag af o the
consecutive account ranges based, for exanple, on the |ower values of the
card acceommunipatiersintérfase 62t Rke displas 5§ cpmbe paumerie disaley, wotlphapruBrrigabl e 1

bel ow). For,example, . he pre . fl sorted
i th ¥ he gl RURB i ayege B DERr BT Byt dfe R RS
based on aidi@ theowwer (V@ layagmeiit dalEhdlddrilarborirtailegngashant if opastiomof thened i n

the introduction, the range_information supplied by, .the schene operator
separ at e&rapsretion rningherstern 0.1 e préter s be lsebior sHpURPHERBE AT hge hi gh

val ues. LReR: Lilg: BidGAn PPhdeuASa i NAL Rl dohbRN Lot Ridi vid'e
account range Tow and account range high nunbers
one or more communications channels 62 from the transaction terminal system 10 to the
30 DCC host system 18, either directly or via an intermediate network (not shown).
In the example described above, the transaction terminal system 10 is an automated

teller system or a point of sale system. However, it should be understood that the



25 and then the sort can be perforned. The result of step 114 can, for
exanple be files ordered as shown in Table 1 for currency code 036, wth
appropri awe 288 7Bf ranges for other currency codes. PCT/EPRe1158035 d be
noted that ‘Table 1 gives an exanple illustration of such information, it
bei ng understood that the actual datal%hown is constructed for purpose of
illustration only. WO 2011/117134PCT/ EP2011/ 054035 17 TABLE 1 Account
Range - Low Account Range - High Billing Currency Code 5

16000000056:9689008nmia SOHPARIRPHQOBOINGES formlE 3 wHRERHS0 0O & the

5163109999999990000 036 5 5163190000000000000 5163219999999990000. 036
Internet. The transaction terminal system 10 may also be fully or partially integrated into

the transaction system of a hotel, theatre, retail establishment, or the like.

Figure 3 is a schematic block diagram of an example of a DCC host system 18.

5  The example DCC host system 18 illustrated in Figure 3 includes one or more processors
70, storage 72 (which can include volatile and non-volatile memory), for the storage of
programs and data. Figure 3 illustrates that the storage 72 includes one or more DCC -
programs forming a DCC module 76 and one or more data tables including a billing
currency file 75, currency conversion, or exchange rate tables 74, a country to currency

10 table 77 and a default currency table 73. It should be noted that the storage 72 can contain
other applications and data.

The billing currency file 75 can, for example, be in the form of a billing currency
file (BCF 75) generated in manner to be described with reference to Figure 4 that can have
entries that can include various fields, including, for example, fields for:

15 ~ an account billing file identifier;

a lower value of card account number range;

a upper value of card account number range;

an alpha billing currency code (e.g. a 2-3 character alpha ISO currency code);

a numeric billing currency code (e.g. a 3-digit numeric ISO currency code);

20 an indication as to whether the billing currency is a DCC supported currency.

The exchange rate tables 74 can contain information from which current exchange
rate data can be extracted. A header entry in the exchange rate table can include various
fields, including for example, one or more of the following fields for:

an outgoing file prefix;

25 a file identifier;

a start effective date;

a start effective time;

a base currency code (e.g., using an ISO currency code);

a country code (e.g., using an ISO country code);

30 a file sequence number (e.g., 001, unless more than one file for the date);

a file extension (e.g., DAT).
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A volume in the exchange rate tables 74 can include various fields, including, for

example, one or more of the following fields for:

a volume header;

a start effective date;
a start effective time;'
a Rate ID.

Individual exchange rate entries in the exchange rate tables 74 can include various

fields, including, for example, one or more of the following fields for:

an alpha currency code (e.g., an ISO standard 3 character alpha code);
a numeric currency code (e.g., an ISO standard 2-3 character numeric code);

a Euroband indicator (e.g. a flag to indicate whether the currency is a Euroband

CUITency);

valid);

an exchange rate (e.g., a rate of exchange rounded to 4 decimal places);

a merchant FX-rate category (e.g., to indicate FX-rate risk profile for merchant);

a valid from date (e.g., the date from which the exchange rate is valid);

a valid from time (e.g., the time on that date from which the exchange rate is valid);
a valid to date (e.g., the date after which the exchange rate is not valid);

a valid to time (e.g., the time on that date after which the exchange rate is not

a markup percentage value (e.g., percentage value to mitigate exchange rate risk);
a markup precision value (e.g., to indicate a markup decimal place precision).

A final field in the exchange rate tables 74 can include various fields, including, for

example, one or more of the following fields for:

a trailer line;

a checksum on the currency code field
a checksum on the exchange rate field;
a record count.

A country to currency table 77 is used to map between a country and its official

currency. Typically one official national currency is associated with per country, but there

may be multiple countries associated with one official national currency, e.g. EURO. In

one example, the country to currency table is arranged by country and each entry for a

country identifies an official national currency associated therewith. In this example, each



036 5163590000000000000 5163609999999990000 036 5163700000000000000
5163709999999990000 036 5163790000000000000 5163809999999990000 036 15
51638500080Q0000008 5163859999999990000 036 51638900000CVAPAAO54035
5163899999999990000 036 516999000000?5000000

entry can include one or more fields including, for example, one or more of the following
fields:

a country code (e.g., an ISO country code);

an alpha currency code (e.g., an ISO standard 3 character alpha code);

5 a numeric currency code (e.g., an ISO standard 2-3 character numeric code).

The default currency table 73 can be used to identify a default currency to be used
for a transaction. The default currency table 73 can include, for example, a mapping
between a non-supported DCC currency indicated in the billing currency file and a default
supported DCC currency and can be used in certain circumstances to identify a default

10 DCC curreﬁcy to be used when a payment card is used that was issued for a currency that
is not supported by the transaction terminal system 10 and/or the dynamic currency
conversion system. Iﬁ can also be used in certain circumstances to identify a default DCC
currency to be used for a payment card that is not issued for the local currency for the
transaction terminal system 10. In one example, the default currency table 73 is arranged

15 by input currency (e.g. the currency local to the terminal payment system and/or a non-
supported currency, etc.) and each entry for an input currency identifies a corresponding
default currency associated therewith. In this example, ¢ach entry can include one or more
fields including, for example, one or more of the following fields:

an alpha input currency code (e.g., an ISO standard 3 character alpba code);

20 a numeric input currency code (e.g., an ISO standard 2-3 character numeric code);

an alpha default currency code (e.g., an ISO standard 3 character alpha code);

a numeric default currency code (e.g., an ISO standard 2-3 character numeric code).

Figure 3 also represents, schematically, a keyboard 78 and a display 80. The
keyboard 78 can be keyboard with separate keys, or can be configured as a touch screen

25  keyboard and can be used for the input of numerical and/or other characters as approiariate.
The display 80 can be a numeric display, an alphanumeric display, an image display, etc.
as appropriate to enable an operator to view system data.

| Figure 3 further illustrates a printer 82 and a communications interface 84. The
printer can be used for printing system data. The communications interface 84 enables

30 communication via one or more communication channels 86 with the transaction terminal
system 10 and the acquirer bank system 12, either directly or via intermediate networks

(not shown).
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Figure 4 is a flow diagram illustrating an example of a process for generating the
local and foreign currency files 49 and 47 of Figure 2 and the billing currency file 75 of
Figure 3.

As illustrated in Figure 4, the process 100 starts at 110. The process 100 can be
performed by the processor (s) of the DCC host system 18, or can be performed by a
separate computer system. When describing Figure 4, for convenience, where reference is
made to the “system” performing the steps of the method, it is to be understood that this
refers to the processor(s) of the DCC host system 18, or a separate compuier system, as
appropriate, performing those steps.

At 112, the system receives account files from a scheme operator. The account files
can be in the format for example, or card account range update files as described in the
introduction.

The present method provides a way of consolidating this range information in a
manner that enables the generation of look up tables that can be used in an efficient manner
to identify a currency code that is associated with a given card number, without needing to
store all of the range information provided by the scheme operators.

In step 114, the system is operable to sort the ranges according to the consecutive
account ranges based, for example, on the lower values of the card account ranges (i.e., the
numbers in the left hand column of Table 1 below). For example, in the present example,
the files can be sorted with the consecutive ranges of card numbers ordered in numerical
order based on the lower values of the card account ranges. If, as mentioned in the
introduction, the range information supplied by the scheme operator separates the BIN
number for the account range low and account range high values, then the BIN can be
added as higher significant digits to the account range low and account range high numbers
and then the sort can be performed. The result of step 114 can, for example be files
ordered as shown in Table 1 for currency code 036, with appropriate sets of ranges for
other currency codes.

It should be noted that Table 1 gives an example illustration of such information, it

being understood that the actual data shown is constructed for purpose of illustration only.
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Account Range — Low

5160000000000000000
51631060000000000000
516319500000060000000
5163230000000000000
5163260000000000000
5163290000000000000
5163390006000000000
5163480000000000000
51635000060060006000
5163550000000000000
5163700000000060000
5163790000000000000
51638500006000000060
5163890000000000600
5169990000000000000
5313500000000000000
5313550000000000000
5313580000000000000
5353170000000000000
5402156000000000000
5404820000006000000
5430480000000000000
5430490000000000000
5430600000000000000
54356800000600000000
54360400000600000000
5437930000000000000

17

TABLE 1
Account Range - High
5160009999999990000
51631099999939900060
5163219999999990000
51632499999999950000
5163269999999990000
5163309999999990000
5163409999999990000
5163489999999950000
5163509999999990000
5163609999999990000
5163709999999990000
51638099999999590000
5163859999999590000
5163899999999990000
5169999999999990000
5313509999999990000
5313569959999990000
5313599999999996000
5353171099999990000
5402159999999990000
5404829999999990000
5430489999999990060
5430499999999990000
5430609999999590000
5435689999999990000
5436049999999990000
5437935699999990000

Billing Currency Code
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
036
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that are oca iven currency code for a given financi al
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Account Ié’g&gtors and ‘pakele |1r|1t{) neg:ccgujr{trf% ¥s su&gn as, for example, the varying sizes of
financial institutions. Currently, for example, rather than 5 or 6 digits, it may take up to 11
digits to identify a range of consecutive card numbers that are allocated to a given currency
code for a given financial institution.

15 This is illustrated, for example in Table 2. Here, it will be noted that it takes 11
digits to identify that a card number relates to the second range of card numbers
5213911044100000000 to 5213912021999999999 corresponding to currency code 946,

| rather than relating to the range 5213911044000000000 to 5213911044099999999

corresponding to currency code 840.



5213911044000000000 5213911044099999999 840 5213911044100000000
5213912021999999999 946 5
52139120220Q0000008 5213919999999999999 946 52186080000CVAPANA054035
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Account Range — Low
5213911044000000000
5213911044100000000

5213912022000000000
5213912022100000000

5218608000000000000
5218609000000000000

5218618000000000000
5218619000000000000

5116821100000000000
51168221000000000600
5116827100000000000
5116828100000000000
5116829100006000000

19

TABLE 2
Account Range - High
5213911044099999959
5213912021999999999

5213912022099999999
5213919999999999999%

5218608999999999999
5218609999999999999

5218618599999999999
5218619999999999999

5116821109999999999
5116822109999999999
5116827199999999999
5116828199999999999
5116829199999999999

5213912022000000000 5213912022099999999 978

Billing Currency Code
840
946

978
946

978
340

978 -
840

978
826
826
826
826



978 10 5218609000000000000 5218609999999999999 840 5218618000000000000
5218618999999999999 978 5218619000000000000 5218619999999999999 840 15
51168211080Q000NCG 5116821109999999999 978 51168221000C0TPADA054035
5116822109999999999 826 5116827100000000000
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In step 116, the system consolidates account ranges for a given billing currency to
provide consolidated ranges havingconsecutive payment card numbers from a lowest card
account number to a highest card account number in the range for a given billing currency.

5 The consolidation of step 116 results in information about respective bank identification
numbers being lost in the ranges. However, this does not matter as the bank identification
numbers are no longer relevant to the organisation of the consolidated ranges. However,
the present invention is based on the realisation that the identification of the individual
financial institutions is not relevant to the process of determining eligibility for DCC and

10 also for identifying appropriate billing currencies to perform a DCC operation.

The consolidation performed in step 116 can be performed in multiple passes, as
illustrated, for example, in Figure 5. Figure 5 illustrates the reordered ranges represented
as a file 166-0-0 for the ranges of card numbers (e.g., for the ranges as shown in Table 1
are all associated with the currency code 036). Additional files 166-N-0 (where N= 1 to n-

15 1) can be processed in a similar manner for the card ranges associated with each of the
other n-1 card schemes (e.g., VISA, Mastercard, AMEX) in a set of n card schemes.

In a first pass 116-1 the ranges of the initial file 166-0-0 can be re-ordered using
zero tolerance. In other words, the ranges can be re-ordered looking for a zero gap
between the high end of one range and the low end of another range. This consolidation

20 means that consecutive ranges of card numbers associated with a same currency can be
consolidated into one larger range. In the first pass, one or more selected digits of the card
numbers can be ignored (e.g., the four lowest significant bits), if it is known that these do
not contribute to the card number ranges allocated to the financial institutions. The result
of the first pass is a consolidated file 166-0-1 in which consecutive ranges are merged.

25 In a further pass 116-2, the ranges of the file 166-0-1 can be re-ordered using a first
tolerance. In other words the ranges can be re-ordered looking for a given or configurable
gap (e.g., 10%) between the high end of one range and the low end of another range. In
this phase of the consolidation, adjacent ranges of card numbers in file 166-0-1 that are
separated by a gap less than 10% of the number of card numbers in the adjacent ranges and

30 with same associated cﬁrrency code can be consolidated into one larger range. As in the
first pass, one or more selected digits of the card numbers can be ignored (e.g., the four

lowest significant bits), if it is known that these do not contribute to the card number
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TABLE 3
Account Range — Low Account Range - High Billing Currency Code
5160000000000000000 5160009999999990000 036
5163100000060000000 5163269999999990000 036
25 5163290000000000000 5163489999999990000 036
5163500000000000000 5163899999999590000 036
5169990000000000000 5169999999599990000 036
5313500000000000000 5313599999999990000 036
5353170000000000000 5353171099999990000 036
30 5402150000000000000 5436049999999990000 036
5437930000060000000 5437935699999990000 036
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Billing Currency Code 5160000000000000000 5160009999999990000 036

TABLE 4

Account Range — Low Account Range - High Billing Currency Code
15 516 516000 036

51631 516326 036

516329 516348 036

51635 51638 036

516999 ' 516 036
20 53135 53135 036

535317 53531710 036

540215 543604 036

543793 54379356 036
25 The resulting range files are then transmitted to the transaction terminal systems to

be stored in the local currency file 49. Optionally, range files can also be generated for
those ranges of card numbers which do not correspond the local or reference currency
allocated to a given transaction terminal. In that case, the consolidated ranges for card
account numbers not corresponding to the local or reference currency for the transaction
30 terminal system can be transmitted to the transaction terminal system and can be stored in
the foreign currency file 47. As indicated, in a particular embodiment of the invention,

only the local currency file 49 is transmitted to a given transaction terminal system, the
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foreign currency file 47 being populated in addition or instead of the local currency file as
an option in an alternative embodiment.

In step 120, billing currency files are generated for the host system to include all of
the consolidated ranges with the corresponding billing currencies for the respective ranges
being stored in the billing currency file 75 of the DCC host system 18 shown in Figure 3.
The billing currency files can be generated using a format such as described above with
respect to step 118. Optionally, the billing currency file entry, as well as identifying an
account range and a billing currency code, can also include an indication as to whether tfle
billing currency is a supported currency for the DCC system,

The process 100 terminates at step 122.

As described with reference to Figure 2, a terminal transaction system 10 can be
provided with a local currency file 49 and/or a foreign currency file 47. The purpose of the
local currency file and/or the foreign currency file is to determine whether a payment card
used at the transaction terminal system a billing currency which corresponds to a reference
currency for the transaction terminal system as stored in the reference countfy/currency
record 48. This determination can either be performed in a positive manner, by
determining that the payment card concerned has a billing currency corresponding to the
reference currency of the terminal system (in which case the local currency file can be
used) or in terms of a negative determination that the billing currency of the payment card
is not a foreign currency which is different from the reference currency recorded in the
reference country/currency file 48. As, typically, the local currency file 49 will contain
less entries (that is less ranges) than the foreign currency file 47, a transaction terminal
system will normally only be provided with a local currency file 49. However, given that
the currency concerned is determined by comparison of at least a part of a payment card
number to a said of one or more ranges of card numbers to which would be assigned a
given billing currency, in some embodiments, it may be that the foreign currency file 47 is
in fact smaller than the local currency file 49. In such a case, a foreign currency file 47
could be provided instead of the local currency file 49. In the example to be described
with reference to Figure 6, it is assumed that a local currency file 49, and not a foreign
currency file 47, is provided in the transaction terminal system 10.

Figure 6 is a flow diagram illustrating part of the operation of the transaction

terminal system of Figure 2. The process 200 starts at 210.
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number is compared to the range file (that is to the local currency file 49) to identify
whether the payment card number falls within the range or ranges identified as ranges of
card numbers for which the billing currency is the same currency as the reference for the

10  transaction terminal system. The comparison of the payment card number to the respective

- ranges can be performed in any appropriate manner, for example using a conventional
binary search algorithm, which enables a particular value (that is the payment card value)
rapidly to be identified as being within one of the available ranges. The part of the
payment card number that is compared is an amount needed to identify whether the

15 payment card number falls within the relevant ranges. In one example, the first ten leading
digits of the payment card number are compared. In other examples another set of digits
can be compared, or indeed the whole payment card number can be compared, as long as
the digits that are compared are sufficient to identify whether the payment card number
falls within the relevant range(s) or not.

20 At 216, if it is determined that the billing currency of the payment card is not the
same as the reference currency for the transaction terminal system 10 (i.e. it is not a local
card), then at 218, a rate request is sent to a host system to identify a currency that could be
offered for dynamic currency conversion, and an appropriate exchange rate for that
conversion. The processing by the host system is described with reference to Figure 7. At

25  step 220, a rate response is received from the host system. It is assumed that the rate
response identifies a currency that can be offered to a user for dynamic currency
conversion, and also identifies the exchange rate 1o be used.

At step 222, the transactional terminal system computes an offer to be made to the
user for dynamic currency conversion. In order to compute the offer to be made, the

30 transaction terminal system uses a transaction amount input by means of one or more of
the input mechanisms provided at the transaction terminal system, and the exchange rate

identified in the rate response message. The transactional terminal system is operable to
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offer to the user the option of proceeding with purchase in the reference currency for the
transaction terminal system, or in the DCC currency which can be offered along with an
indication of the applicable exchange rate and the value of the transaction in the DCC
currency computed at the offered exchange rate. As will be explained with reference to

5 Figure 7, the DCC currency which can be offered will typically be the billing currency for
the payment card. However, in certain circumstances, the DCC currency offered may be a
different currency. If the currency offered is not the billing currency, but is, for example, a
default currency, then the information provided to the user will indicate this fact to the user
so that the user is in a position to make an objective decision as to whether to accept DCC

10 offer or not. The DCC offer can be made by displaying the appropriate data on a display of
the transaction terminal system, by means of an audio output, by putting a document, or in
any other appropriate manner.

If in step 224, the user accepts the DCC offer then at step 228, the transaction is
conducted in the DCC currency offered to the user. Alternatively, if it is determined at step

15 216 that the currency of the payment card is the same as the reference currency of the
transaction terminal, or at step 224 the user declines to accept the DCC offer, then at step
226 the transaction is conducted in the reference, or local, currency of the transaction
terminal system. The transaction is then conducted in the appropriate currency as indicated
at 226 or 228, and the process terminates 230.

20 Figure 7 is a flow diagram illustrating the aspects of the operation of the DCC host
system 18 on receiving a rate request from a transaction terminal system. The process 300
starts at 310. At 312 the rate request message is received from the transaction terminal
system. The rate request message identifies, among other data, at least a part of the
payment card number, an identification of the transaction terminal from which the rate

25  request message was sent, (to identify routing information for returning a reply), and
optionally a transaction amount.

At step 314, at least a part of the payment card number is compared to a billing
currency file to identify billing currency. As described earlier, the billing currency file 75
contains ranges of card numbers consolidated to include consecutive ranges of those card

30 numbers, associated with specific billing currencies. The comparison process performed in
step 314 can be conducted in any appropriate manner. For example, an associative lookup

could be performed to identify whether the received card payment number is greater than a
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corr espordidhgateOsigperted by the DCC system. In this case, optionally, at step 316, a
determination can be made whether the billing currency of a payment card is a billing
currency which is supported by the DCC system. If the billing system is not supported,
then optionally, in step 318, a default currency corresponding to the billing currency can be
identified in a default currency table. The default currency table includes mappings from
20  identified billing currencies to default currencies. In step 320, the default currency is set as
the DCC currency.

If in step 316 it is determined that the billing currency is supported, then at step 322
the billing currency becomes the DCC currency. At step 324, the reference currency can
be identified from the rate request message received from a transaction terminal system

25  either directly in that the reference currency is contained within the rate request from the
transaction terminal system or, for example, from transaction terminal country data which
can then be used to access a country to currency translation table (not shown) to identify a
reference currency, and then an exchange rate from the reference currency to the DCC
currency is accessed in the rate tables 74. |

30 At 326, the host system is operable to generate a rate response message and to send

the rate response message to the transaction terminal system that issued the rate request,
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not fall within a payment carrier number range for which an assigned billing
currency is the reference currency for the transaction terminal system,
30 and/or where it is determined input payment carrier number falls within a
payment carrier number range for which an assigned billing currency is not

the reference currency for the transaction terminal system
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5. The transaction terminal system of claim 3 or claim 4, wherein at least one pass
includes consolidating ranges of consecutive payment carrier numbers separated by a

selected tolerance.

25
6. The transaction terminal system of any one of claims 3 to 5, wherein at least one
pass includes determining whether a range of consecutive payment carrier numbers
associated with a different currency lies numerically between two ranges of consecutive
payment carrier numbers associated with a given currency.

30

7. The transaction terminal system of any one of the preceding claims, wherein at

Jeast one of the lowest payment carrier number and the highest payment carrier number
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nmessage identifies the paynent carrier nunber to the haost s s%em to
i dent i f ytransaitidni tegminal systeny, Motespomee ayassipt of dr TepRanse HpsRepi fram ﬁ%e o¥rency

conversion rate; .and to receive_ a .e : the hos
syst em 5PFER f‘%}fﬁ'bﬂgﬁ&?ﬁ pf)%ﬁ}%ﬁ?“}%?’ﬁf}‘ E'ﬁ?ﬁqﬂ%?%gd gﬁ?’?@%@fﬁgngjt(ﬁevﬁﬁ fli ng
CUT T @0CY £ONY &iaBle f0ahr8sent atl loptibh A a@et @ comiut aatansycsivarm dhe phpment1,
wherein the consolidated paynent carrier nunber ranges are g%t erm ned by
conpar i ngrrieshillitg cerenesajebe bilingpuEeany PORYCIOHERGHHP CORTYGE Hie bR
associated.with a giv. s onsali Jaking nunerical ly adj acent
ranges ofnt@%ﬁétgrgﬂf%%%%%g %r&?ygé}srgﬁgqunungersg associated with the given
currency where a nunerically internedi ate range of paynent card nunbers is
not allocated to another currency code. . . . . . .

il. The transaction terminal system of claim 10, comprising an input interface to

20 receive transaction data for a transaction to be performed using the payment carrier,

wherein the transaction terminal system is operable to present the option to conduct a

transaction in the payment carrier billing currency and at the billing currency conversion

rate with a transaction amount converted at the billing currency conversion rate or to

conduct the transaction in the reference currency with a transaction amount in the reference

25  currency.

12.  The transaction terminal system of claim 10 or claim 11, wherein the transaction
terminal system is responsive to the user selecting the option via an input interface to
conduct a transaction in the billing currency for the payment carrier and at the billing
30  currency conversion rate, to proceed to process the transaction in the payment carrier

billing currency at the billing currency conversion rate.



153. The transaction term nal systemof claim1 or claim?2, wherein the
consol i dated ranges are determ ned in one or nore passes. 4. The
transact iwo 20evmnirsal system of claim 3, wherein at | easPComP2@pasnsso3hicl udes
consolidating nunerically consecutive ranges of consecutive paynment carrier
nunbers 20 associated with a given cus¥ency. 5. The transaction terninal
systemof claim3 or claim4, wherein at |east one pass includes

consol idating ranges of consecutive paynent carrier nunbers separated by a
sel ect ed;4, 0l e E8nsadion BrmitAE sisichl $AGhY @R EHHE PRkediig CRIMafwhiyinahe of
clains 3 to 5 wherein at |east one pass includes determ ning whether a
range of inpuristsefacs sanprivpsreng otcneIeioddr nunmbers associated with a different
currency lies nunericall . s _of e TINRY arrier
number s~ assoct gﬁegﬁoaﬁﬁ?t%}dé@%&ﬁ%fgﬁh n%xsé.} 0010{1/%8&% BOKEYsY6 RAUTReck

2011/ 11 {3458/ ER2 & -a74 08fer &anf 6fkeyBodrdbgkeyphdconsecut i ve paynment carrier
nunbers is represented by a truncation of the nment, carrier nunber. 8.

The t¥ansacti %hﬁft@ﬁiﬁﬁ%ﬁs%B@Haéfscwﬁéﬁ‘éfobf’mgﬁ 15,08 senA cl ai ns,
compr i 119 5 ShAEAAR GRFUGRL Sl 3L A1 PR ELEL IGRUEHELCARY il SRk o

the transaction term na ereln the rate request nessage

i dent i f i gg rédder sredtherebae of vard esadyr;f or the transaction termnal system 9.
The transaction term nal system of any one of the preceding clainms, wherein
the 10rate reylese rsPRAEHYePHentifies the transaction term nal system 10.

The transactiQwi&%ﬂ}%mwﬂi%%fa@ay one of the preceding clains, wherein
the transaction ter al system 1n response to recei pt of a response
nmessage fromthe host systemidentifying the paynent carrier billing

currency. and e billing currency conversio 5 rat i.S. operabl.e

present X opiﬁ%ﬁa?%c%o%@g?ln? Syé%’ﬁblﬂ@?nyaoqerogﬁ%%g’ief)%(ﬁﬂg ﬁlsa{’?iéé Cﬁ?yﬂ%lﬁ%%%ar rier
bi 111 ng GuLLERSYce@pelaBR t8/phdskitnfoHhh@siCH @BV er sion rate or to conduct the
transaction in the reference currency for the transaction term nal system

11. The transaction term nal systemof claim 10, conprising an input
interfacisto %8 rgce{eve tr%nsaqtion data for a transaction to be perforned
usi ng t he'pay ¥ GOPHEr ei n the transaction terninal systemis

oper abl e to preseng hb@eoRRhInRALIbA: DERALE o @nheéANS achhsabtidmiethmabsyyrent
carrier billing currency and at the billing currency conyersion rate with a
transaction anpunt bidlea@rteagy storagpdebining foragh pt @ RkRlEY AL BIMEMTeREiES.or 1 o

conduct the | QRSBGY Aitohlbilddd" SRRl CanieH hRBEYratibdsof WG B Gk glRgamount

in the referen urrency _
currency is the billing currency, wherein at least one consolidated payment carrier

number range is defined by a lowest payment carrier number from a first, lower,

20 range of consecutive payment cartier numbers associated with the billing currenéy
to a highest payment carrier number from a second, higher, range of consecutive
payment carrier numbers associated with the given currency; ‘

- currency conversion rate storage identifying conversion rates between
currencies;

25 - host system processing means responsive to receipt of a rate request
message from the transaction terminal system identifying a received payment
carrier number

to compare at least a part of an input payment carrier number to the payment
carrier number ranges defined in the billing currency storage to identify in which

30 payment carrier number range the received payment carrier number lies, and to

identify a billing currency associated with that received payment carrier number,



12. The transaction term nal systemof claim 10 or claim1l, wherein the
transaction termnal systemis responsive to the user selecting the option
via an i ngotoimtiersiace to conduct a transaction in the PpCriEP2@1O8088NCY fOr
t he paynent carrier and at the billi ng 30 currency conversion rate, to
proceed to process the transaction in32he paynent carrier billing currency
at the billing currency conversion rate. WO 2011/117134PCT/ EP2011/ 054035
31 13. The transaction term nal system of any one of the preceding clains,
wherein the input fponigfiffpe uiendy donesrsdigaer béeen @iéference currdick &rbar d
and/ or keypad having discrete or integrated keys, a touch screen keyboard
an/ or keypad smsextioartefmaingd sifstove has et He vetsy frayest saesage asan ddebfed . an
RFI tag scanng r r . ; : a magnetic card
stripe readept‘;’lﬁglggﬁ%g@a@é&r% q %Fm%}ré%n%g@?f’ggg card reader, an RFT tag
reader or other foprgedtracas date @agehse meaRe® bespansitue tdangiotion terminadl ess
paynment carrier interface. 10 14. The transaction termnal, system of any
one of the prsed wgnbivanghe paymsnt SARIGT Mllﬁ%t%?mﬁ’e%‘g] eglagpébpgrqnsy
present inforpmatian to.a user. 15. A host system conprising: 15-a host
communi cations interface to connect to a transaction termnal system
billing currency storage defining for each of a plurality of billing
currencies, a plurality of consolidated paynent. .carrier nynber ranges for
whi ch anl&ssi BoROR BHERCYT PR He: BTerm e oRelidsied RRERER AT BHLE one
consol i dghed, PRYIRNYNicA! Bnyorx{f:lelﬂggrm%ﬁ@tQ\?‘e lagbebl neskebtive bANRSE BANIENt
carrier nuriber froma first, l'ower, 20 range of consecutive payment carrier
nunber s mssbas assediatedt wWith begitxn dirregey and epesplitiging mingriestly pdypoemtrangesr i er
nunber froma second, higher, range of consecutive paynent carrier nunbers
associ at ¥d SHRER P 4 F‘ife‘?ﬁ,@?e’—‘s assomai e cgmc%1 VerSishr & st or age
i denti f yhRifeS@NYShih@BdibRl ARgd FWRRMeat IchRN Gl@Bers 218- MR Silloeyisl &t lodkessi ng
means responsive to receipt of a rate request nessage fromthe transaction
t er m nal ceysrgredadent i fyi ng a recei ved paynent carrier nunber

15 17.  The host system of claim 15 or claim 16, wherein the consolidated ranges are

determined in one or more passes.

18.  The host system of claim 17, wherein at least one pass includes consolidating
numerically consecutive ranges of consecutive payment catrier numbers associated with a

20  given currency.

19.  The host system of claim 17 or claim 18, wherein at least one pass includes

consolidating ranges of consecutive payment carrier numbers separated by a selected

tolerance.

25
20.  The host system of any one of claims 17 to 19, wherein at least one pass includes
determining whether a range of consecutive payment carrier numbers associated with a
different currency lies numerically between two ranges of consecutive payment carrier
numbers associated with a given currency.

30

21.  The host system of any one of claims 15 to 20, wherein at least one of the lowest

payment carrier number and the highest payment carrier number from a range of



to conpare at least a part of an input paynent carrier nunber to the
paynent carrier nunber ranges defined in the billing currency

st orage twoidamti7fy i n whi ch 30paynent carrier nunber raoG&EPRi1@/0586%1 ved
paynent carrier nunber lies, and to identify a billing currency associ ated
with that received paynent carrier nu¥ber, WD 2011/117134PCT/ EP2011/ 054035
32 to identify a currency conversion rate between a reference
currency for the transaction term nal systemthat sent the rate request

nmessage @idecfivé §8phddticagicbnlinbag ictbpraayd beh thiratiaysfeht paandrt earrienmber

and t0 generate a rate response nessage to be sent to the
t ransactiwmberer mi nal 5system identifying the payment carrier billing
‘currency and the billing currency conversion rate. 16. The host system of

cl ai m 15, wherein the consolidated paynment carrier nunber ranges are

det er mi ngtl byTkoORRBEyREn LESPEcid ofclaimndéso afl, whersincthit hus speigmentpaablei er 10
nunbers associated wth a given_currency and cqnsolidating nungricall

adj acent tordgiRymineat reRPRE IS PR HIRFNSEAION; termipal PR Tl gR indieioniof h the
given Cuglengy. e&ﬁ‘re?c?‘f&ertﬁec Aahdchid eLRMIaLREhARYS RlccRRY TR refféd

nunbers I's not all ocated to another currency code. 1517. The host system of
cl ai m 15messagé.ai m 16, wherein the consolidated ranges are determned in one
or nore passes. 18. The host system of claim 17, wherein at |east one
pass i ncludes consolidating nunerically consecutive ranges of consecutive

payment &arrief. QUTRCESHASSAS GHesk Yhindy Bs €091 V@M EiHeea edferenddcurfdi@y host

systemof claim 17 of claim 18, wherein at |east one pass inc|udes
consol i dsibiagg ideatifiéng afefemnsecwtiney fprag tramsactiar etreinahysisat sheabphpysied by a

sel ected, t.ol erance. 25 . The host system of any one of cl aing. o 19,
wher ei n B§ing é@g?aggn? Eﬁgég'l ﬁchﬁ’af‘é@e P IT#?In% il eﬁeﬁ%ornsg n?easﬁagggmgsfdg ah
consecut j\eRaY BER trak@bfidLleriNADSfstenisOfdcal/ediraid tdyuest thdsbpe emhcaey thency
lies nunerically between two ranges of consecutive paynment carrier nunbers

associ at ederaidercuaregéygorager rency. 30 WO 2011/ 117134PCT/ EP2011/ 054035 33
consecutive paynent carrier nunbers is represented by a truncation of the
paynment carrier nunber.

15 24. A dynamic currency conversion system comprising at least one transaction terminal
system as claimed in any of claims 1 to 14 and a host system as claimed in any of claims

1510 23.

25. A computer system operable to generate consolidate payment carrier number
20  ranges for the transaction terminal system of any one of claims 1 to 14 or the host system
of any one of claims 15 to 23, the computer system comprising:
- storage for received payment carrier number ranges, each payment carrier
number range being defined by a range of consecutive payment carrier numbers
extending from a lowest payment carrier number for the payment carrier number
25 range to a highest payment carrier number for the payment carrier number range;
- processing means operable to consolidate received payment carrier number
ranges to generate a consolidated payment carrier range, in order to generate at least
one consolidated payment carrier number range defined by a lowest payment
carrier number from a first, lower, range of consecutive payment carrier numbers to
30 a highest payment carrier number from a second, higher, range of consecutive
payment carrier numbers;

- storage for the consolidated payment carrier number ranges.



22. The host system of any one of clainms 15 to 21, wherein the host system
is operable 5 to determne a reference currency for the transaction

term nal wo=20amifr3am an i ndi cati on of the reference curPemn®p2610/05408%
transaction termnal systemin a received rate request nessage. 23. The
host system of any one of clainms 15 t® 24, conprising a reference currency
storage identifying a reference currency for a transaction term nal system
t he host system being operable to identify a reference currency for a rate
response nessage using an indication of a transaction termnal systemin a
recei ved rate request nessage to access the reference currency storage. 15
24. A dyndni c Big eempyter siriest of shrimydt oRRSORTRe ProRgseRe meast ioprereblaiact i on

ol o mod TOEHGF e R el BPePhufnd hech thkobbaRE SpHiRE R OF o

gener at ecpeasthé dpdyencpaydimidr eambesr assocard 20thr angdenf currdrog todenaadt i on
termnal systemof any_one of clains 1 tqQ 14 or ,the host system of any one
of clii neorsglidagng 3numéricadly npdiscent SPREEPE FPPFGCYIifG ; payment Lppjes qRURpgIS

[ ecel ved, REYAER W AR 1ihd &vdlBRRncl ARSwnERCH RANARANY GAchhEfia YaRE! Jrange
bei ng de¥ne y a randge of consécutive paynent carrier nunbers extendi ng
from a | gayesht pay membecds notewsaeiaddewith enothdreupayepemidecar ri er nunber 25range
to a highest paynment carrier nunber for the payment carrier nunber range;
processi ng means operable to consolidate received paynent carrier nunber

ranges t@.gen?ﬁ@é&n@t&%%pégktéﬁ% SEIRRYTEM 158 76, WhefAN IR prodes@h@featOs

generate at | east one consolidated paynent carrier nunber range defined by
a | owest oppashient deatanrineronnolraéad rhngemimohd psnorel papass., range of consecutive
paynent carrier nunbers to 30a highest paynent carrier nunber from a
second, higher, range of consecutive paynment carrier nunbers; storage for
the consgg i datgd c&ﬁ%ﬁ@ﬁﬁyéﬁéﬁ lof QlaifUPR ekhéraifo®e - prod®ling means is operable to
2011/ 117134PCT/ EP2011/ 054035 34 26. The conputer system of claim 25,

wher ei n péréorpr aicleessi ey passronsalidepes apmericallideenseentive TengRsoP eRmsePtivay ment
carrier nunber ranges by co ring.r.e ct.i anges of consecutive paynent
carrier RUMSEY gargglg%lg? %%%Ssﬁgtﬁag%&iaﬂégg%%w%ﬁ 'y code and 5 consolidating
nunegfd cal | y adj acent ranges of consecutive paynent carrier nunbers
associated with the given currency code where a nunerjcally jnternedjate

range of 2daynthe cemputen syar 9Tickaimot7 85 sbdn 4% vhareh e BIOSBSI@URFERCY code.
27. The Y Y/ | al. M125: i I N arri

pr ocessi §r69) ma%l%gp‘lgg&%b&o%ées(r?gg?éasgo&gg}tlérg%{?%éﬁ géngg I %%Mggé ?gﬂl&%s iaﬁleéne or
mor e passa@abers &araltibby o sediat tokyatcem of ¢l ai m 27, wherein the processing
means i s operable to performat |east one pass consolidating nunerically
consecutive ranges of consecutive paynent carrier nunbers associated with a

gi vepy Cugh encype é&n@%_er syt Sl PXBREN9 o 0bHREA tAE plleisgdBeandher ei n
the processing neans |Is operablé to performat |east one pass consolidating

ranges ofs ommatde udipeefopayateisastoamer pes deterbénisg selpdheat e darigy of swiseottivd

tol erance. 20 30..The cg ut er. syst, mg.f ar111¥ one of. clains 27 thZQ, wher ei n
the pr ocB@’é’i‘% carrigr aumbers associated with a ifferent currency lies numerically between'two

ranges of consecutive payment carrier numbers associated with a given currency.

25 31.  The computer system of any one of claims 25 to 30, wherein at least one of the
lowest payment carrier number and the highest payment carrier number from a range of
consecutive payment carrier numbers is represented by a truncation of the payment carrier

number.

30 32,  The computer system of any one of claims 25 to 31, wherein the computer system

is the host system of any one of claims 15 to 23.



is operable to performat |east one pass determ ni ng whether a range of
consecutive paynent carrier nunbers associated with a different currency
i es nunewOcalllm713¢t ween two ranges of consecutive paymeoi/EPacILiogro3fiunber s
associated with a given currency. 25 31. The conputer system of any one of
clainms 25 to 30, wherein at |east one3df the | owest paynent carrier nunber
and the hi ghest paynent carrier nunber froma range of consecutive paynent
carrier nunbers is represented by a truncation of the paynment carrier
nunber. 330 2Q%14idd dBAREERROG 44 QEARAIBrNBRal3T stemNFlahP dno bf elpidisal ionph,t he
transaction termnal systemof any one of clains 1 to 14, the nethod
conpri si thgmethod congmisingput i nterface receiving paynent carrier data for a
paynent carrier, including I . t ri

paynent carrier; 5% é?’?%léégtf}%tﬁcet ger%gﬁ%hn%B S erﬁ%?%c%&f%%&%ﬁ oA,
conparing at ineRGingdht RAkla Synnt carpet nupserestthe paymhenit cavisher and first
and/ or second consol i dated paynent carrier, nunber ranges to determ ne
whet her an i nput paEyHBeitondgmipel SYHGMIEPCHPHNE 84T hi n a paynent carrier

nunber range for which %%%qgaspialé&pgf &yg@mﬁkg‘mtmiéq{ﬂ@%dm

currency for the transa erm nal 'system o n a paynent carrier
nunber range for whiischamlforassiogdedolsoliiatad paymmemnceariisr noimbteherangésertence

currency for the transaction termnal system ‘V\herehnaffa[ians ction tertm' nal
storage hol ds at |@&#gmipswhgther an nput payment carrieq DigpReTgaly wign ¢ ppypen

consol i dat ed payment;canfies ; whEh AR 48 el AbiliaL Clrratyas Sieeedede! | i ng
currency is a reference currency for the transaction term'nal system or
apluwality of secantncyrfsotiedarsdctivay franinat systéne ror uithiera paymgers dagierwhi ch

an assigned billing currency.is not the .ref nce currenc r. the
transaction term n’g‘llmg‘if for sk &p qsgﬁgﬁféﬁ@gc‘é%e&ﬂ]d%%‘ggagaﬂ???ée ce
carrier number ranggrdny 961 iHashR¥ctRn! tOMBIRA] HRVHE RIheddh tie@kaciibiginihdlom a

first, lower, range of tonsecutive paynment carrier nunbers associated with
a given currency tsomghhgldestlepdgnenf carrier nunber froma second, higher,

range of consecutive paynment carri.er nu r i ] t i,ven
currency, and where it? @u{?l ero% ﬁ%ﬁ ct%ﬂgaﬁﬁgﬁga‘g%%§¥§$%n&%%rri er
numbge does not fall W fabds fr PAWNEM asSighdd Eillinglubency @ngefetake vhirateyan
assigned billing currency is the reference currency for the transaction
term nal system and/ orfonie teansectio teatind sV He®. put paynent carrier nunber
falls within a 30payment carpighe,Hnheted 96l Rhaltl kot EaREORENG | |1 Ng
currency is not the reference ‘curr ncy?or the transaction term nal system
WD 2011/ 117134PCT/ EP2018:h@&Aft35vhich an assigned billing currency is not the reference

currency for the transaction terminal system, and
20 - at least one consolidated payment carrier number range is
defined by a lowest payment carrier number from a first, lower,
range of consecutive payment carrier numbers associated with a
given currency to a highest payment carrier number from a second,
higher, range of consecutive payment carrier numbers associated
25 with the given currency, and
where it is determined that the input payment carrier number does
not fall within a payment carrier number range for which an assigned billing
currency is the reference currency for the transaction terminal system,
and/or where it is determined input payment carrier number falls within a
30 payment carrier number range for which an assigned billing currency is not

the reference currency for the transaction terminal system



36 transmtting a rate request nessage that identifies the paynent
carrier nunber to the host systemto identify a billing currency for the
paynment csoroaviiaxsd a billing currency conversion rate; PAMEP201@0OLI085 Ng a
rate response nessage fromthe host sgtem identifying the paynent carrier
billing currency and the billing curr&nhcy conversion rate. 34. A nethod of
operating the host system of any one of clains 15 to 23, the nethod 10
conpri sing receiving, at a host communications interface, a rate.
request message from a.transgglshdifing € Niakal reqyst afibssage that identifiesttheyst em
processi ng neans responding to receipt of a rate request nmessage fromthe

transaction terminal sysyBeni earer PFNREr &0 thedest syspa ttooifim&iflg% ddnged
payment carrier number;. ... fotr%@gg}lg&ﬁ @hidr8ag§ta Bﬂlﬂﬁém%%cfr&oh\%%&n
e er’ nunbe

paynent carrier nunber to consolid paynent carri ranges
defined in billing currercymdtorage to identify in which paynent carrier

nunber range the received paynent carrier nunber lies, and t(r)npi dentify a

billi'hg currency associ-ated WFEKDEhATTACIEPNSE DOSSALR AR s Mobe FYSHifrber |
the billing currency st; LNy r hy,: ! i;hhi n
9 y igérﬁﬂ@gﬁgﬂ;}h’ei %E[;{iheé:?@ cafifts Nbifling? cRirticd! bl RS Hhakihg fg

currencies, a plurality o paynent carrier hunber ranges for
whi ch an assi gned curr emggneyscdolversimnithfeng currency, wherein at | east one
consol i dat ed paynent carrier nunber range is defined by a | owest paynent
carrier nunber froma first, |ower, range of consecutive paynent carrier

nunbers 2b asgogLdb@dr Whdihtidd e Mokd &REnLHF HRNGHE dfCcldndd 1Bh@S13, BiyRBMbd

carrier nunber froma g%con , higher, range of consecutive paynent carrier
nunbé&r s esspdizg ed with the given currency, to identify a currency

conversion rate between a reference currency for the transaction i nal
System that | sends. TP B 4 L ESRHELLITE Hintiod,t e MOFR A 08 0 Hg
currency for fhf.RenEmiingakie@F number from currency conversion rate

storage identifying conversion rates between currencies, and WO
2011/ 117134PCT/ EP2Dast/ 95e0eHrapssing meags gespepding 19 reedt idsponigeragedage to

: C _ sing meeds germendos @ raeel _
o1 1 Ting. cur r oRE Baih oD HAYOT e RN ek b B e R o G o

contgolling are@@ﬁrmlﬁ@rm@ysérﬁmﬁlﬁn@gnerat e consolidate paynent carrier
nunber ranges for the transaction termnal systemof any one of ¢clains 1 to

14 or the host systefPBPaEngt deast o RéftaiOhsAn BURY E@Cm?qiie"%?lh §Pi si ng:
storing in COE%%E&&@&’B@ n?E%i@Qﬁ%mE@r‘i%l&% %eﬁ%&ﬂ&[‘%ﬂl&%&ﬁ%ﬁ%@?ﬁe thanges,

each paynent carrier er range bei ng i ne ge of” consecutive
10 paynent caideify unthéohs pexban diangerf nanba tange she pegemexdt payament exarnmunber

for the payment caryrier nunber r.ange a highest paypent.carrjer nunber
for the paynmeR¥msy [W%r u%é‘?emlghge?h&g CUITERS P%SPF’%{% Processighiteans of
the gpnputer ﬁ%ﬁﬁ&ﬁb PRI BabAIASERIMRY sRAVFRRENERITH! &lch RYARAalitRNges
to generate a consol 1 dated paynent carrier )
of billing currencies, a plurality of consolidated payment carrier number ranges for
which an assigned cumency is the billing currency, wherein at least one
consolidated payment carrier number range is defined by a lowest payment carrier
number from a first, lower, range of consecutive payment carrier numbers
25 associated with the billing currency to a highest payment carrier number from a
second, higher, range of consecutive payment carrier numbers associated with the
given currency,
to identify a currency conversion rate between a reference currency for the
transaction terminal system that sends the rate request message and an identified

30 billing currency for the payment carrier number from currency conversion rate

storage identifying conversion rates between currencies, and



15 range, in order to generate at |east one consolidated paynent carrier
nunber range defined by a | owest paynent carrier nunber froma first,

| ower, rawQeoofiieBasecuti ve paynent carrier nunbers to &ChiEph@lns49aynent
carrier nunber froma second, higher, range of consecutive paynment carrier
nunbers; and storing3the consolidated paynent carrier
nunber ranges in conputer system 20storage. 36. A conputer program product
conpri sing program code operable to carry out the nethod of any of clains

33 to 36. to generate a rate response message to be sent to the transaction terminal
systern identifying the payment carrier billing currency and the billing currency

conversion rate.

5 35. A method of controlling a computer system to generate consolidate payment carrier
number ranges for the transaction terminal system of any one of claims 1 to 14 or the host
system of any one of claims 15 to 23, the method comprising:

- storing in computer system storage, received payment carrier number
ranges, each payment carrier number range being defined by a range of consecutive
10 payment carrier numbers extending from a lowest payment carrier number for the
payment carrier number range to a highest payment carrier number for the payment
carrier number range;
- controlling processing means of the computer system to consolidate
received payment carrier number ranges to generate a consolidated payment carrier
15 range, in order to generate at least one consolidated payment carrier number range
defined by a lowest payment carrier number from a first, lower, range of
consecutive payment carrier numbers to a highest payment carrier number from a
second, higher, range of consecutive payment carrier numbers; and
- storing the consolidated payment carrier number ranges in computer system

20 storage.

36. A computer program product comprising program code operable to carry out the

method of any of claims 33 to 36.



