WO 2009/112812PCT/GB2009/000623 DYNAMIC CURRENCY CONVERSION SYSTEM AND
METHOD BACKGROUND The present invention relates to a card-based system that can offer
a user (e.g. WO2HYHSAR card holder) an alternative currency for payment. PCT/&WB‘?@&Oﬂ(é’ﬁsaction
terminal system, for example an automatic teller machine, a point of sale terminal, a workstation c_)f the
like, will offer transactions in a currency local to the trdnsaction terminal system. However, sometimes
users would wish to mke a transactlon in anY alternatlve currenc 10There is a need automatically to

identify payments for Wi aSer Hrr aahtd-ah e 4 AMBMEEORan the currency
local to the transaction termlnal system. Some approaches to prowde for the automatic determination
of a currency, rrency conversion have been proposed. For example EP 1,018,711

discloses an aﬁ{%& ncludes identifying an 15 identifier code from a payment card number and

comparing this to eﬁtreq&e@eﬁttﬁhialﬁaﬁt&mﬁ@ 15%@%@&6@6@&%@%?%%%%;6 g c?de to
determine an operatin for association with 3 card transaction. International paten
appllcat?’on %%8% /??63%){% ﬂﬁ 8%85“&%&%%%3%%%55 a financial account number
associated with a fihappiedlinstits:ttiontaininines iy, Mﬁﬁm@r&qa@mw%%ﬁﬁ%ﬁiﬁ@ gurrency

type associated wi e flnanc aI ace unt IS d ined, choice is presented to the user, the
currency traﬁsactld%hn E elfhag & uéf%ﬂolﬂ% %'th au/ﬁ’ g&ﬁ?%&ﬂ?%i@@tlﬁ‘mﬁé%tomer

Depending m@dn:MmlmammmuﬂrfagaﬂIajzmameqdmwmeﬂtsordéfﬁfeﬂhgﬂ@qm@uﬂ@rﬂgmmm@Iy determining

a currency fgr GUIRBRYCANYRIIARMALAGGe available in all

10 There is a need automatically to identify payments for which a user may wish to
make a payment in a currency other than the currency local to the transaction terminal
system. Some approaches to provide for the automatic determination of a currency for
dynamic currency conversion have been proposed.

For example EP 1,018,711 discloses an approach that includes identifying an

15 identifier code from a payment card number and comparing this to entries in a table
containing issuer codes and a corresponding currency code to determine an operating
currency for association with a card transaction.

International patent application WO 2006/009816 discloses an approach that
includes a financial account number associated with a financial institution maintained by a

20  customer being received, é foreign currency type associated with the financial account is
determined, and a choice is presented to the user, the currency transaction then being
conducted in accordance with a currency selection of the customer.

Depending upon technical and legislative requirements, different options for
automatically determining a currency for currency conversion may not be available in all
25 locations at which a card transaction terminal may be located. Accordingly, it has
traditionally been necessary to support multiple card transaction terminals in order to

address these needs.



25locations at which a card transaction terminal may be located. Accordingly, it has traditionally been
necessary to support multiple card transaction terminals in order to address these needs. WO
2009/112819OCH)%H28439/000623 2 SUMMARY  One aspect can provi@€HeBi84el8 erminal
system that includes an input interface to receive payment card details and transaction details, a
communications interface to connect to a remote ho3dt system, and processing logic operable to
transmit a 5 rate request message to the host system to identify a dynamic currency conversion rate,
and to recePdMMABInse message from the host system. A rate request message can include a

request type indicgdpe indicativeRf pracial PhurRlivaRliGAlesRAHRS! HQSRRARAY RESI@NG Whergpt a rate
request message for at least a selected rate request message type includes a conversign currency

field for a cHHoERSBAQITERIYS iRAYERESE. [SAInfds GndpbARIAT At AFeition EPMMEMSILRN can

comprise: rggeivias RAYSRERHCR Y datrite Abs: tpaeaction detissiiansgidivigratRieo eguasitaessage
to a host system to identify a dg}namic currency conversion rate, wherein a rate request message .

include$ a R ESSVERH @RS thaRaHTPSe BEBHRARSYGRS FUGERSE FREYSR R iAiE2EAd

wherein a rgde4aavesiBpsRSIMERsa Bash ahsalesisdstaie raniesteqassagesiige i includies a
conversion currency field for a conversion ¢ rrenc;(/) é’;}ﬂicaior; l%?d receivin%a res%onse mess%ge from

the host sySRI¥ESt tYREnHAICARE Gl B rBYiBReOh RIEFRILIE S RIS, oo I 088 SPSterT

comprising yK@sinCauilRigasie neckipidor 40 leanneaitoadiansantiest tereniage sypéantmdeshost
processing logic operable to reﬁei %)g rate request message from the transaction terminal. 20 A rate
g

request meSSRYTHAH SHERRFY & PRI RGEARE one of plurality of rate request

message types ang adateteefaspentsgoae tanaicliastterstintiadstate wwaueshmessagediyiagcan
include a conversion currency field for a cqonve siqpﬁ_ﬂcurrenc. indicator. The_g{ocessinegt(l)ogiﬁo%gn
tha

further be oPRFRSHE 3Tedetriimany LAnsarih Fef i VaOSBtR e s Sutue S Tassage

includes angpdisates isentey siodyadien cyetoydesanrisiorarate comvetiion rtereagyesinthessageversion
rate for the deterg‘uned conversian urrenﬁém response tog?% rat .fe ;flest message WlthOL{t an.

indicated cARGRILSDA TAHENAYPS HLISAIREIIes Gt s QL RYAIEY e RS o ST sy stem a

smi e‘transaction
rate respongadneberie thaitinetiest antanigesion aulikastyaisdiesttal satd aequesiesassagatdyipelicator

for that currency. 30A method of operatin Z?,ﬁid namic currency conversion host sysiem can comprise:
receivilly a 13§ ﬁgﬁ&e‘é‘f%@é%gﬁﬁﬁcé ﬁg Sﬁ)&%ﬁqnversw SyStem? 1ﬁ<ﬂca?or L recewm%%

erminal system; wherein 4 rate reques
response message from the host system.
Another aspect can provide a dynamic currency conversion host system comprising
a host communications interface to connect to a transaction terminal system and host
processing logic operable to receive a rate request message from the transaction terminal.
20 A rate request message can include a request type indicator indicative of one of plurality of
rate request message types and a rate request message for at least a selected rate request
message type can include a conversion currency field for a conversion currency indicator.
The processing logic can further be operable to determine a conversion rate in response to
a rate request message that includes an indicated conversion currency or to determine a
25  conversion currency and a conversion rate for the determined conversion currency in
response to a rate request message without an indicated conversion currency. The
processing logic can transmit to the transaction terminal system a rate response message
that includes a conversion currency indicator and a conversion rate indicator for that
currency.
30 A method of operating a dynamic currency conversion host system can comprise:
receiving a rate request message from a transaction terminal system, wherein a rate request

message includes a request type indicator indicative of one of plurality of rate request



message includes a request type indicator indicative of one of plurality of rate request WO
2009/112812PCT/GB2009/000623 3 message types and wherein a rate request message for at least
a selected rHe PAUIELSBIAessage type includes a conversion currency field RSFEE01E¥Turrency
indicator; determining a conversion rate in response to a rate request message that includes an
indicated conversion currency or determining a convetsion currency and a conversion rate 5 for the
determined conversion currency in response to a rate request message without an indicated

conversion COFFERRS/;TREF AR GRS RS ERsRissti e rspginiir syt tisastaa sl ated onte romssage that
includes a cameipioBypYIBERNBHCASATATRR 9&&%&6@%1@%@"9i&é‘ﬁ%lf%ﬁh@,ﬁﬁgﬁ% Raitufynamic

currency co verSIQn.s%stem can include one or more such transaction 10 terminal systems and one or

more such dYASTHCOE BAQPEBRSTBIF HBstSPemRndo AdtHBg FeaneR U esspaetthet tinelindesndion are

set out in théndenedpnyingislringeRthes arpaaimaidhecovantion nsdle,Ahicrriaination of features
from the5 deigril%ﬁéjfmbodimdents and/or the accompanying dependent claims with the features of the

indepertent Samms AT IS S PIROR SHIEFRSY O L SPORSRI{OsB T algt Trauastamessagamihgul Selaims.

WO 2009/1184it A€ THRE24100/ 00062 4B R In AESERIB N MR REAWINGSm a rate

Embodiments are described, hy wa Pf example only, with reference to the accompanying drawings.
résponsc message that includes a Conversion currency indicator and a conversion rate

indicator for that currency.
A dynamic currency conversion system can include one or more such transaction
10  terminal systems and one or more such dynamic currency conversion host systems.
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
independent claims, and not solely the combinations explicitly set out in the accompanying

15 claims.



Figure 1 is a schematic block diagram illustrating an example of a configuration of 5 a card payment
system providing dynamic currency conversion. Figure 2 is a block diagram illustrating an example of
a transactiol feA#HE1 28§3tem. Figure 3 is a block diagram illustrating an exBfmbfeB3P &4 ahic
currency conversion host system. 10Figures 4A, 4B and 4C form a flow diagram illustrating an
example operation of a transaction terminal system; ¥igures 5A and 5B form a flow diagram illustrating
an example operation of a dénamic currency conversion host system; and Figure 6 forms a flow

diagram illuBREERPES (@S QF pERiF Wifisation 15process. WO
2009/112812P CTHG RN 8r3esefikt b i GRARFIK Ny, witlgtsRdnsearsehematic block

diagram illustrating an example of a payment card system 100.
accompanying drawings.

Figure 1 is a schematic block diagram illustrating an example of a configuration of
5 acard payment system providing dynamic currency conversion. :
Figure 2 is a block diagram illustrating an example of a transaction terminal
system. ‘ \ |
Figure 3 is a block diagram illustrating an example of a dynamic currency
conversion host system.
10 Figures 4A, 4B and 4C form a flow diagram illustrating an example operation ofa
fransaction terminal system; a
Figures 5A and 5B form a flow diagram illustrating an example operation of a
dynamic currency conversion host system; and
Figure 6 forms a flow diagram illustrating an example of a payment authorisation

15  process.



Figure 1 illustrates a transaction terminal system (or transaction station system) 10 5that includes card
payment functionality and additionally includes dynamic currency conversion (DCC) system
functionalityWPn94Pad3&&xion terminal system 10 can be configured as a pof{tBEEEYEPRRI located,
for example, in the premises of a retailer, or may, for example, be an automated teller machine. The
transaction terminal system 10 can include one or mdre interfaces for receiving 10 card payment and

purchase d Iﬂjﬂ @E f] inal system 10 is in communication via a communications
network (fo L @S@%@Eﬁ@ﬂ telephone network or another network) with a computer
system 12 of-a baRkgilratipioy thshatikisigcedidgemial Beavigiter chengitad®s palariad tards an
acquirer bank system 12. As a part of processing a card payment, the transaction terminal system 10
generates asjﬁé%ﬁ\&@'wauthorisation request message 20. The acquirer bank system 12 can

include one or mokgieenpiliestratecha aafsiksionaaksysisysttth ¢an thmepembieatpneyatemjnd payment

authorisation request message 20 from the transaction terminal system 10 and to-return an
authorigatiotﬁartégﬁglr%g ?ﬁaresg%aﬁ%l% ?‘r]]nﬁtblgngﬁﬁsaélifoa dé%t?gﬁr%a'é?é?ﬁ %Srr%m?éaﬁrgflsct%rrrnerlﬁ The acquirer
bank systerpaeisifur i€ 2P systomfmmioadty vithe tensawioc atinnsaleystrk (fBcexhmple via the

Internet, a teleghone network or another network), with a network 14.of computer syst of
payment cacr%ncP)lﬁgFg oars(ﬁg%?rtlé) gérl?ree errIPéﬁa\tfé%acsg ttfﬁdé I?socrheé(r%rg nee’t\ll\lllotr[ie ng eﬁeiﬂix,&ﬁ%%ﬁahognly one
scheme nemwaykfeystampld, isesivoantomatiguiedldr, niaekdoquirer bank system 12 will be in

communication Wi}, SeREGS P IRMANISMORUSISHIR SREBPRIYE RRYFRRIL SBrdctaRRRators.
eraple

The acquirer bank system 12 Is op 0 analyse a payment authorisation request message 20
receivédl fronrdiayraestatibpushase aletaidie rhhtOranshsizomiperarabgiystepyitlld stheme network system

L4 for the caihGRRTEMSS ARd (D AANAICAdRABER IBPURANAR (A RSl TERERYS Gl Hee

appropriate scheme network system 14. 30 network system 14 can be operable to receive
the paymerteswtivkrisatothes pebuorhbwidecemproier systeryliref dharkshatarroydembankiegurn an

authorisatio éﬁé‘é]gﬁ%gg%ggg?%ééﬂqgﬂa CORITEL R NEACHYIRELRI SYRIEM 12- A0G pAOof

2009/1128
processing a card payment, the transaction terminal system 10 generates a payment

15  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

20  in communication via a communications network (for example via the Internet, a telephone
netwofk 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

25  operators.

The acquirer bank system 12 is operable to analyse a payment authorisation reqﬁest
message 20 received from the transaction terminal system 10 to determine an appropriate
scheme network system 14 for the card concerned and to forward a payment authorisation
request message 22 to the appropriate scheme network system 14.

30 The scheme network system 14 can be operable to receive the payment
authorisation request message 22 from the acquirer bank system 12 and to return an

authorisation response message 28 in due course to the acquirer bank system 12. The



6 scheme network system 14 is further in communication via a communications network (f_or exa_tmple
via the Internet, a telephone network or another network) with a computer system 16 of a fmanmal
institution thAO8KUH A E2payment card (hereinafter referred to as the issuil§ Titfrrdd/M8ekdtion
system). Although only one issuing financial institution 5 system 16 is shOV\_/n ‘i_n Fi_gu_re 1, the scheme
network system 14 can be in communication with respective issuing financial institution systems 16 for
respective isr;stéing financial institutions. The scheme network system 14 can be operable to

analyse the FSEERE ORI ERNtisFwtheri canmericatiendas prsnarynisetions inefwerkndial

institution thakigapled;ih end drpaac At SiRFRoRO ASHIREITE BESHRIGSHILRR) %if»atbs&gsms{ A
forward a pay t authorisation request message 24 to the issuing financial institution system 16
concerned, arégoefgaﬁ‘&aé}?/{? DELERL bR ssush e ragmentered (hryeinalten ar faaadittors dhetem 16.

The issuing fisaingdliastialtiasisybtereykeessn AaHReRbIR,/BIeraYR HmRAMTGRLAMIRrisation
request esgage 24, to g?lrocess eau oHsation request by comparing the 15 details of the payment

request 1o records he POP TR BayiEfited 8%W8éerﬁgﬁy%fﬁtﬂﬁ@ﬁ1té4n%ﬂ%%itfb99&ﬁﬁm
authorisatiorwitspspeetineeissaiye fiidaciabinstiwiith RewaTk By seRshciieidihe BatiRmIesponse
message in Ilyg(aﬁ.various details including cqnfirmation as to wh_ether the payment is authorised or
not. The au&gr}saf%nr? ‘response message 26 is then forwarded via the scheme network system 14 the
acquirer bank systéei2hentiher@ivirdnsactian decanibalapesibls tlanalyde therfelowingafrither detail

will be given, Qfir uest and rate re se, messages passed between the transaction terminal

systemglo a%%htﬁrégé%% %%g? %y%’t%sr%a%.%s%j%el%eernrﬂf eﬂ%ﬂﬁs@fgg IpiReia) sastionthatisirdbmed. on

confirmétionpeyacicercyfbe schremsactionrkhwy srandddtaheieopéradisyet e RS 5imbst operable to
fment request message or a financial

e SR L e e
b e BT S AR L R S R 20
authorisation request message 24, to process the authorisation request by comparing the
15 details of the payment request to records held for the payment card coﬁcerned, 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 system 14, the acquirer bahk system 12 to the
20  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
25 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
the card holder’s home or billing currency) to the issuing financial institution 16 via the
acquirer bank system 12 and the scheme nétwork systems 14.
Figure 2 is a schematic block diagram of an example of a transaction terminal
30  system 10. The example transaction terminal system 10 illustrated in Figure 2 includes

one or more processors 40, storage 42 (which can include volatile and non-volatile

memory and storage), for the storage of programs and data. Figure 2 illustrates that the



one or more processors 40, storage 42 (which can include volatile and non-volatile memory and
storage), for the storage of programs and data. Figure 2 illustrates that the WO .
2009/112819OCH)%H28439/000623 7 storage 42 includes a card processind&BiBaI8¢2ding a card
processing (CP) application module 44, a DCC application forming a DC(_: mo_d_ule 46 and reference
country and/or currency information 48, a local currengy card file 49 that identifies qards t_hat have
been issued in a currency local to the terminal (which file can take various forms 5 including, for

example, an 958 fddREMdsH SN dmIsoEsingapRlitationniommineg {rauiEIepeatig4GPand a foreign
currency tabipgiicaishansdute apiedebfiisiation idisen setaihalien saRiGalgaRand data.

The reference countrﬁ/‘@urrency information 48 can be held, for example as an ISO country code and

an alpha curfQHRICANY U RSFIENR RO ded lesabnreemiry ﬁ@%@m@&%&ﬂm@?ﬁm{d@gister.
Where the labal huvectues estttdlin @ dpiecyania @it Reatth GINR YR 4 ik amdlenifuloca!

banks agd omeﬂlf'nangial instit tionsfor which aé)ay_ment card has-the local currency of the

transaction teiminaiE s EBIMG: ArFEey HenH %%WJBWH@%W@@ MQ@&(HN.MD) for
the paymenttaislecd9paid adoretpaligitaégriayeamiCliSaiIe BEL6RAELS PR %gé\é@gglcggtnes in a local

[IN/BIN tabIeC(():n gi}ln(():{ greagla){ljgeldfogglgnsdigg{gding, for example, one or more of the following fields for:
an IIN/BIN;

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 /

10  storage 42 or in a register.

Where the local currency card file is implemented as a local IIN/BIN table 49, this
can identify local banks and other financial institutions for which a payment card has the
local currency of the transaction terminal as the billing currency for the payment card,
whereby the user (card holder) for the payment card would not be eligible for dynamic

15 currency conversion. Individual entries in a local IIN/BIN table can include various fields
including, for example, one or more of the following fields for:

an [IN/BIN; |

an alpha billing currency code (e.g., an alpha ISO currency code);

a numeric billing currency code (e.g., a numeric ISO currency code);

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

The foreign currency table 47 can include indications of foreign currencies
supported for dynamic currency conversion by the transaction terminal system 10.
Individual entries in the foreign currency table 47 can include various fields including, for
example, one or more of the following fields for:

25 an alpha foreign currency code\(e. g., an alpha ISO currency code);
- anumeric foreign currency code (e.g., a numeric ISO currency code).

Figure 2 also represents, schematically, a keyboard/keypad 50, a scanner 52 and a
card reader 54. The key})oard/keypad 50 can be keyboard/keypad with separate keys, or
can be configured as a touch screen keyboard/keypad and can be used for the input of

30 numerical and/or other characters as appropriate. The scanner 52 can, for example be a bar
code scanner, an RFI tag scanner or the like. The card reader 54 can be configured to read

data from a payment card. The card reader 54 can be a magnetic stripe reader, a contact



an alpha billing currency code (e.g., an alpha ISO currency code); a numeric billing currency code
(e.g., a numeric ISO currency code); 20a country code (e.g., an ISO country code). The foreign
currency taB¥O2P¥4A 33 3ude indications of foreign currencies supported foP @lf$e %NS icy
conversion by the transaction terminal system 10. Individual entries in the foreign currency table 47
can include various fields including, for example, oné or more of the following fields for: 25an alpha
foreign currency code (e.g., an alpha ISO currency code); a numeric foreign currency code (e.g., a

numeric 1ShéR pasA apadsaa contacilnseebip Ry d appdete A REL R TaRd sl SRS BEPBIES pad 50, a
scanner 52 gnd avhere dpadpriath, TeckeyRear ke xradISd saspee BRRORHERYPAELIHH saparate

keys, or can be configured as a touch screen keyboard/keypad and can be used for the input of 30
numerical aeH e igNEsd Raymgat saitopriate. The scanner 52 can, for example be a bar code

scanner, an RFI tagsganneirdethepiksenti 8 dridaieans’ bdispnpsa;afitnrdsandad data from a
payment card. The card reader. 54 can be a magnetic stripe reader, a ccﬁgutact

Q .
2009/11 28 LOPYRERIEEHIDINSRIHREPE- s disHIFE 2652 Beh BHERS Us aé’aﬁi‘\%gl&%‘f‘,“é‘ﬁrﬁﬂ tag
reader, etc.dRplapRipptiate dMplyVaRICasRppessiie, theaisply iapdeddid aaliclardagepesable to write

information to a suitably configured payment card. Figure 2 further represents, schematically, a display
56, @ printcR S 5 (oA, THONSIAPBGIHIE A L8 S0 5 ADTRIRE Ay, an
alphanume giaxbspion amimags display, dig prinapRIDbiaisdd Pispiayiippidhiacrdéptmessages to
assist the user (e.g., a gl yment carg holder) and/or a retaiI?r/nél%lifhantlien gg)eration f the transaction

terminal sy QPR R 2P WYn 1 G8 IR BT E&

ac mmunications vid .
uglont ¢hase receipts ana/or other information.
The capnmustic i ongréndenianmaditmaithsneem6lLifrimatihasraisaction terminal system 10 to the

DCC host system 18, either directly or via an intermediate network (not shown).

In the example described above, the transaction terminal system 10 is a payment
acceptance device or an automated teller system or a point of sale system. However, it
should be understood that the transaction terminal system 10 could also be in the form of a

15 workstation connected to the Internet. The transaction terminal system 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.
The example DCC host system 18 illustrated in Figure 3 includes one or more processors

20 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 home
currency file 75, currency conversion, or exchange rate tables 74, a country to currency
table 77 and a default currency table 73. It should be noted that the storage 72 can contain

25 ())ther applications and data.

The home currency file 75 can, for example, be in the form of a billing currency
file (BCF 75) that can have entries that can include various fields, including, for example,
fields for:

an account billing file identifier;

30 a lower value of card account number range;

a upper value of card account number range; and

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



IC one or more communications channels 62 from the transaction terminal system 10 to the DCC host
system 18, either directly or via an intermediate network (not shown). In the example described
above, the tYEAS8eibEEIminal system 10 is a payment acceptance device r HrBAMSYALRE teller
system or a point of sale system. However, it should be understood that the transaction terminal
system 10 could also be in the form of a 15 workstatich connected to the Internet. The transaction
terminal system may also be fully or partially integrated into the transaction system of a hotel, theatre,

retail establishmenf BYfifEifibilling euaReyscds Glemartigitarimsirig i89 ermenexaodst of a DCC
host system 18. Thirxexopin de ¢t asley $1efanl Sttt AL TGS A '@ﬁ'iéﬂe&s&?ﬁt %}2(5%%
ry), fo

processors 20 7§,%‘t§atorag§§72 (which can include volatile and non-volatile memo the sto%%ge of

programs and'§ SitEstrste SlsRicE SHPRYR e Srchanes e Eﬂbllﬁcﬁ@l)@’illr@ﬁd@mns

forming a D@€ldnidoladifigaod cnpemplensie datriabendTelsing gopurrency file 75, currency
conversion, or exchanae rate Tﬁ%les 74, a country to currency table 77 and a default currency table 73.

It should be noted fha? T B8RP 72 Ean contain 250ther applications and data. ~ The home
currency file 75 car, fide ricarifide, be in the form of a billing currency file (BCF 75) that can have
entries that can include vatr'ous fie!ds,' including, for example, fields for: an account billing file identifier;

a start erfectiv .
30a lower value of cardTac ouht™n er range; a upper value of card account number range; and an

alpha billing currenaytencddféetiye &rde3 character alpha ISO currency code); WO

2009/112812PCT/G%2009/000623 a numeric billiqggurrency code (e.g., a 3-digit numeric ISO
currency code); a base currency code (e.g., using an currency code);

10 a country code (e.g., using an ISO country code);
a file sequence number (e.g., 001, unless more than one file for the date);
a file extension (e.g., DAT).
A volume in the exchange rate tables 74 can include various fields, including, for
example, one or more of the following fields for:
15 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
20  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
currency);
25 an exchange rate (e.g., a rate of exchange rounded to 4 decimal places);
a merchant FX-rate category;
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 whi.ch the exchange rate is valid);
a valid to date (e.g., the date after which the exchange rate is not valid);
30 a valid to time (e.g., the time on that date after which the exchange rate is not
valid);

a markup percentage value;



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 moref? BR8%bIRRAANg fields for: 5an outgoing file prefix; a file identifidcl SBAH8C¢RA date; a
start effective time; a base currency code (e.g., using an ISO currency code); toa country code (e.g.,
using an I1SO country code); a file sequence numberife.g., 001, unless more than one file for the date);
a file extension (e.g., DAT). A volume in the exchange rate tables 74 can include various fields,

including, for exarﬂp@,{b‘%ﬁﬁ?ﬁﬁi@@ velwe(folio i dpdiratesarmiarkyp defimad PlastiBrecisipR: effective
date; a start effectiyg;{{gi;ie R RAtRe!Bechange 1AM RXChANGIAS ANBIS Tkl SrRIGNRBIRFALE

tables 74 can include various 20fields, mcludin% for example, one or more of the following fields for:
an alpha cui¥enBlc: 606 & gorsPids Qllawing clfnfekier alpha code);

a trailer line; }
5 a checksum on the currency code field;
a checks@ on the exchange rate field;
a record count.
A country to currency table 77 is used to map between a country and its official
national currency. Typically one official national curfency is associated with per country,
10  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 entry can include one or more fields including, for example, one or more of
the following fields:
15 a country code (e. g.,‘ an ISO country code);
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).
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
20  between a non-supported DCC currency and a default supported DCC currency and can be
used in certain circumstances to identify a default DCC currency 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 direct currency conversion host system 18. It can also be
used in certain circumstances to identify a default DCC currency to be used for a payment
25  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 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, each entry can include one or more fields including, for example, one or
30  more of the following fields:
an alpha input currency code (e.g., an ISO standard 3 character alpha code);

a numeric input currency code (e.g., an ISO standard 2-3 character numeric 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 currency); 25an exchange rate (e.g., a rate
of exchangeMBEAREHI812 decimal places); a merchant FX-rate category; a VaRCHBaModate2e. 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 Hate after which the exchange rate is not valid);
30a valid to time (e.g., the time on that date after which the exchange rate is nat valid); a markup

percentage value; am#@@@é@@ﬂ!?@l‘?ﬂ‘@ﬂ@é?@!@@d@%ﬁ@% L%El‘ﬂrﬁi’éf‘d‘léi‘ﬁha\/%ﬂéé)'(e.g., to
indicate a markup gdecinal RlaeR RIEHRINY code £efinalfigtdinihgexharagrisier inbiegid4dw include

various fields, including, for example, one or more of the following fields for; a trailer line;
Figure 3 also rep?esents, schematically, a keyboardg78 and a display 48 Jer'

keyboard 78 can be keyboard with separate keys, or can be configured as a touch screen

5  keyboard and can be used for the input of numerical and/or other characters as appropriate.
The display éO 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

10  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).

Figure 4, formed from Figures 4A, 4B and, 4C, is a process diagram illustrating

card transaction (e.g., a payment card transaction) and DCC operations for a payment card
15  transaction performed by a transaction terminal system 10.

The transaction terminal system 10 is initially in an idle state 300. When a user
(e.g., a card holder) wishes to conduct a transaction (for example to make a payment) the
transaction terminal determines the type of payment card. If it is determined in step 302
that the payment card is an EMV card (i.e., a card with a chip), then EMV processing is

20 | performed at 392 by the transaction terminal 10 in combination with the EMV card.

At 304, the applicéltion selection takes place. In other words, the transaction
terminal system 10 can be operative at 304 to determine the applications that are mutually
supported by the terminal system 10 and the payment card, so as to allow the cardholder to
select the preferred application (e.g., VISA Credit/Debit, Electron, MasterCard

25  Credit/Debit or others) to be used.

At 306, the selected payment card application can be initiated, optionally using a
Processing options Data Object List (PDOL) if provided on the payment card. |

The initiate application processing function 306 can:

- inform the payment card chip that processing of a new transaction is beginning;

30 - provide the payment card chip terminal-related information about the transaction;

- obtain from the payment card chip an application interchange profile and a list of

files that contain payment card chip data to be used in processing the transaction; and



5a 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 national currency.
Typically on® Q#M H8iénal currency is associated with per country, 10 bR ¢HEBINOMSFultiple
countries associated with one official national currency, e.g., EURO. In one example, the country to
currency table is arranged by country and each entryZor a country identifies an official national
currency associated therewith. In this example, each entry can include one or more fields including, for
example, one or meletesning Mﬁbﬁﬁé@?%@%éﬁﬁﬂ@”@@de (e.g., an ISO country code); an alpha

currency code (e.gr, @i, SippRALHD £ IR aIRh AP BAEOT) lis DRSS arLIEAREGY 6PER {Engl- an ISO

standard 2-3 character numeric code). The default curren(éﬁgtable 73 can be used to identify a
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mapping 2Q.RatWAPRGUAC IR RRAESHIA GEnsurIeNGIANFIa slaia tesHpRAitERb DA lablédnaleand can
be used in certain circumstances to identify a default DCC currency to be used when ai)ayment card
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and/or the qjigchGHEHEAAY SRRV sioRRASY Fisie thelBartaadaleenbiad) ssstémCENIain circumstances to
identify a default DCC currency to be usegclii forge; payment 250aregthat‘is not i su%%for the I%Jcal
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currency for the trads il inihen wad & RRRCBLEH I AR L AR RAYARTE 73 is
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Curtency associatoumEABTHOT TG BANTE: ALATERTChA ALHE-GNE U ABHU TR inclucing, for
example, ORErRn3Y) soaeaPpibipbautiegdialdst anspiplivaiiopuicirmencpdocplesentaivésOthtandard 3
ﬁgﬁ[f)‘fter alc%rx]raér?g;g ey Bayt U oy sode i%eﬁ%’ahé‘geﬁgp%%&?taég FSShrader pumeric
step 312 the application currency code is compared to entries in the foreign currency table
47 in storage 42 in the transaction terminal system 10 to determine DCC eligibility. If the
application currency code corresponds to a foreign currency supported for dynamic
15  currency conversion for the transaction terminal system 10, then this is indicative that the
user is eligible for dynamic currency conversion.
If, at 310, the transaction terminal system 10 determines that application currency
code was not present on the card, then at 314, the transaction terminal system 10
determines whether an issuer country code represeﬁtative of an issuer country is present on
20  the payment card. If the issuer country code is present on the payment card, then at step
316 the transaction terminal system 10 compares the issuer country code to the reference
code 48 held in storage 42 in the transaction terminal system 10 to determine DCC
eligibility. If an issuer country code retrieved from the payment card corresponds to the .
reference code 48, then this is indicative that the user is not eligible for dynamic currency
25  conversion.
It will be appreciated that the order of the determinations at 310 and 314 could be
reversed in another example.
If, at 302, the transaction terminal system 10 determines that the card is not a EMV
card, or alternatively if the payment card is an EMV card and neither an application
30  currency code nor an issuer country code are provided on the card (see 310 and 314), then
at 318 the Primary Account Number (PAN) of the payment card can be used to determine

DCC eligibility. For example, the transaction terminal system 10 could retrieve the Issuer



WO 2009/112812PCT/GB2009/000623 11 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) FidVPe2®iEB§Bpresents, schematically, a keyboard 78 and a dispt&y 833 2¢9r0Re8A30ard 78
can be keyboard with separate keys, or can be configured as a touch screen 5 keyboard and can be
used for the input of numerical and/or other charactéis as appropriate. The display 80 can be a
numeric display, an alphanumeric display, an image disPIa etc. as.gﬁﬁropriate toﬁenable an operator

to view syst@?ﬂéﬁf@ﬁ%ﬂ#ﬁ@?dﬁ@@kilﬂ@ﬁﬁ@@:ﬁuﬁf RO avdyisiniormspun eiiteFl 84. The
printer can ReyysadHorLREALRS sYPeritiaia cRipEPRRYNcAlin pAiasRcR AT snaliesdl0

communication via one or more communication channels 86 with the transaction terminal system 10

and the acqurayBEHRyAsHset. eadsawd anmpsedhsiliAtishid RLIg R RIS IFRIEHD Y Figure
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transacfion 1eFaAand el for sxamplen,an, INGBIN fahls in the leah, BTG AL R STRIREE e 300.

When a usep @ diraaseeidnelaamavisigentol 00n€tss procasastasefonexanmiaestbeBENadodyment)

the transaction terminal determines the type of payment card. |f it is determined in step,302 that the
payment calRRIdSEoEch{P CortePandyie QnF Rih SER%)’,"&%E?F V B?S@gé%%%%sper orlrrh%ehﬁ at 392

by the transpetipsutesfieyald @9risiassbiratiovaMihiihevirbiidyczode in whichldetiranapaiimation selection
e e et RS enP 5 el e
allow th_e cadgﬁ@Merct@rsﬁlgcédheepg’@fmrred application (e.g., VISA Credit/Debit, Electron, MasterCard
ntated, optionally A HToBAghdrS e A CRIEA LB DL At o BB ent
card. as to whether the information identified at 312, 316 or 318 indicates that the user is

potentially eligible for DCC.

If, at 320, the transaction terminal system 10 determines from the information

15 identified at 312, 316 or 318 that the user is not eligible for DCC, then at 384, the
transaction continues using the local (or reference) currency.

At step 386, the transaction terminal system 10 can make a check as to whether an
authorisation has already been performed for the transaction, and if this is not so, then an
authorisation request process described in Figure 6 can be performed at 388. Authorisation

20  may not be required for example, if the amount of the transaction is below a predetermined
value, or if an “authorisation made” flag is set (see later). The transaction terminal system
10 then continues the transaction as per a normal payment transaction process at 389 by
creating a clearing advice message using the local currency with the approval code
obtained from 388. Alternatively, if it is determined at 386 that the “authorisation made”

25  flag is set, the transaction terminal system 10 then continues the transaction at 390 without
authorisation and creates a clearing advice message using the local currency. Note that the
clearing messages are usually gathered into a batch at transaction terminal system 10, and
being sent to acquirer bank system 12 as part of end of day processing; or being sent as a
series of clearing advices before end of day. The process then completes at 400. For

30  example, the transaction can be completed using that currency after receiving the

authorization approval and having the receipt printed for cardholder to sign off.



The initiate application processing function 306 can: - inform the payment card chip that processing of
a new transaction is beginning; 30- provide the payment card chip terminal-related information about
the transact®¥R;206¥taz8om the payment card chip an application interchaR§&/GRIE/AME R list of files
that contain payment card chip data to be used in processing the transaction; and WO
2009/112812PCT/GB2009/000623 12 - determine WHether the transaction is allowed. The PDOL, if
present on the payment card, is a list of tags and lengths of terminal- resident data elements for the

payment card chigfahgwaves as320aitis detgrarined that shevertan shiginle for OFSn traisonigehinal

system 10 W {};@Mggmqg(m@y@uggle in the PDOL for the applicable application. If present in the
PDOL, the chip card may request a transaction amount and a currency from the transaction terminal

system 10. At 308A8seadweheindAgrOAD R ASHOR RIS YA MILL 43R A Hayment card chip
can be useddwriiRdtRRsac Ve SxspRitkdoneRRitioyadm iousdnskR. Tieatrssraction terminal

system 10 determines at 310 whether the application, 10 cyrrency code_is present on the card. If an
application SEHFEHOS LUt 78 FRIUISAHAR EUETHY Eﬂfjcr)%ﬁc%/vﬁ“}%am%#'ﬁ{b éghérﬁaﬁeaﬁqé’%?écount is

_maﬁ aged isjg@agphatiie eppliciiion sbstapy3dclidie appinitiantsuheDOCoReE systamparnetnip entries
clgibiiy. 1 FRCE ST Fehc) R OB B ORUGERS RIS S ency supported for dymamic
15currency convergieshisn bl liatsostinsaéaonivahiystemtit, I0akinniscsal Galvhdhticthe
application currency code is not available, then the transaction terminal system 10 can
10  make a determination at 332 as to whether remote dynamic currency code retrieval is
permitted for the transaction terminal system 10. Whether remote dynamic currency code
retrieval is permitted, or not, can depend, for example, on the location of a transaction
terminal and/or a DCC host system, and whether this functionality is enabled, or not. For
example, in one embodiment, this functionality can be provided in that an appropriate
15  functional module can be present, but this module can be deactivated prior to installation in
an operator location. If it is determined that dynamic currency code retrieval is permitted
(i.e., this functionality is enabled), then at 333, a rate request message with selected digits
of PAN (e.g., first 8- or 10-digits of the PAN) without a currency code is transmitted to a
DCC host system 18 using a second process code (e.g., PROC CODE=000001) as
20 represented at F.

Alternatively, if at 332, it is determined that dynamic currency code retrieval is not
permitted in the present transaction terminal system 10, then the transaction terminal |
system 10 can make a determination at 334 as to whether an issuer country code is
available. If at 334, it is determined that an issuer country code is available, then at 335 a

25  rate request message with the issuer country code is transmitted to the DCC host system 18
using a third process code (e.g., PROC CODE=000002) as indicated at F.
- Alternatively, if at 334, it is determined that the issuer country code is not
available, then the process passes at H to Figure 4C and the transaction terminal system 10
causes an authorisation request to be made at 336 for the transaction as described with

30 reference to Figufe 6 and an “authorisation made” flag is set to indicate that authorization

request has been sent.



user is eligible for dynamic currency conversion.  If, at 310, the transaction terminal system 10_
determines that application currency code was not present on the card, then at 314, the transactlon.
terminal syst24@dE&Hnines whether an issuer country code representatREeTdFBH9848¢Bountry is
present on 20 the payment card. If the issuer country code is present on the payment card, then at
step 316 the transaction terminal system 10 comparebthe issuer country code to _th_e_ referen(_:e code
48 held in storage 42 in the transaction terminal system 10 to determine DCC e|lglbl|lt¥. If an issuer
country code retrieVEiPHOWnEdhsAHthonisatipn exstiespanauthorizatiofresponssoniesddzelien this is

indicative thaédbiodesarife ik s (O ANANERHITPACY 259 MUETHAR coriofl LIS ARRIEGIAIC that
the order of L e determinations at 310 and 314 could be reversed in another example. If; at 302, the
transaction t
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Identifier Numper (UN/BIN), whi rms part of the PAN held on the magnetic strip orin e_chlp (if
present) on fﬁgaﬁlgyr%%ﬁttgéll&qéﬁg%@é 9&%8%19%@%@?9% %‘Eﬂﬂg"cénﬁ%@hls to a list 49 of

local, or refeC€HB-NIBON endeditarédudt sl @ighio 4B EdrreNCY zone in which the transaction .
terminal system 10/4&5 Iog:a far an TIN/BIN table in the local currency file 49 in
[+ Vi

ted xample i (
storage 42 in the transg%:atllor??t’ér?fnnlag5%?&&?‘1@%‘3‘?&%%@8@@%%@%FPéPFé’c?Fe%éFWB-’rN code

that is f6und¢cebanissitbnej¢ctionenofie lisinsidtion tepminiergseem NIBIN: s tRepbelds Reifigiogal currency
zone in which the transaction terminal system 10 is located,

e ] By
at 320, the tremeatfiorthermiraktpsténs béenasjeoribiht e piamminatianas ieswiatheshigdnfermation
identified at 312, B}s?té)r;lgt}\gel?fj {? %%eﬁg,] ?lget rt]rearlljsszf:trigsn Ft)grtnelgiﬂ"s%setg%bllg g%{e?ncl:igés that an
authorisation response message is received at the transaction terminal system 10 that does
15 not includes a cardholder billing currency code, then the transaction terminal system 10
can offer a DCC supported currency list to the user (e.g., a payment card holder) at 340 for
the user to make a selection of a non-local currency (hereinafter referred to as a “foreign
currency”). The list of supported foreign currencies can be held in storage in the
transaction terminal system 10. If it is determined at 341 that a foreign currency has been
20  selected by a user, then at 342 a rate request message with a selected foreign currency code
is transmitted to a DCC host system 18 using a fifth process code (e.g., PROC
CODE=000004) as indicated at F in Figure 4B (via K).
| If, at 341, it is determined that no foreign currency has been selected, then control
passes via O and C (Figure 4B) to Figure 4A and it is determined at 382 that the DCC
25  status is “unconverted”. At step 384, the transaction terminal system 10 then continues the
transaction in the local (or reference) currency. At step 386, the transaction terminal
system 10 can check whether the “authorisation made” flag is set, and if not, then an
authorisation process described in Figure 6 can be performed at 388. Following the
process from 341, the “authorisation made” flag would be set at 336, so in this case the
30  transaction terminal system 10 then continues the transaction as per a normal payment
transaction process at 390 by creating a clearing advice message using the local currency

with the approval code obtained from 336. Note that the clearing messages are usually



If, at 320, the transaction terminal system 10 determines from the information 15identified at 312, 316
or 318 that the user is not eligible for DCC, then at 384, the transaction continues using the local (or
reference) PS8y 11281t step 386, the transaction terminal system 10 caRGREKB2808(08¢423s to
whether an authorisation has already been performed for the transaction, and if this is not so, then an
authorisation request process described in Figure 6 &an be performed at 388. Authorisation 20 may
not be required for example, if the amount of the transaction is below a predetermined value, or if an

"authorisatiéAtheerdeming hatshaldanrastion terainmh s4si6aN 1R AR Reisasnt torsmuirsbbPift es the
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message using the local currency with the approval code obtained from 388. Alternatively, if jt is

determined bafasaRdafiARY: alhKMessEA GamPlctes 7t $0: HRE SXamBlths HARSASHCQRBF10 then
continues theHaRaaCHanA3P RN hALthesisatip uansLBIeAIRS sl prbval asld tavTigsgRge using

the local currency. Note that the clearing messages are usually gathered into a batch at transaction

terminal sySESRIPT BrintRe fenarabRlder L2 5iaRettbank system 12 as part of end of day processing: or
being sent as a sefgafisleryingadvicemnbeios; 839l oidde, Theaproessstiwnateasyuees at 400. For

e R AP ST el s e
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terminal sysiem hhidetdknioes bilB3Y thatihs apdiaatiobeciaentyed) dadonotaavatiditientien the
transaction gteerlgrs] i(r:lgll t es_nt @1&8\?&% in the process following step 338 to detect the presence of such
information and to send an appropriate rate request message with an appropriate process
15  code to the DCC host system 18. By way of example only, if the rate response message
included information in the form of an issuer country code, then a rate request message
with an appropriate process code and the isSuer country code could be generated based on
that information. Also, it should be noted that the order of the steps 330/331, 332/333,
334/335, 336/337, 338/339 and 340/341/342 are shown in this order by way of illustration
20  only, and that in other examples the steps could be performed in another order or in
parallel.
At 350, a process is performed at the DCC host system 18 to obtain an exchange
rate and a converted sales amount. Figure 5 provides an illustrative example of this
process 350 as performed at the DCC host system 18. ‘
25 Turning to Figure 5, which is formed from Figures SA and 5B the process 350
starts where the rate request messagé is received at the DCC host system 18 at 402 from
the transaction terminal system 10. |
If, at 404, the DCC host system 18 determines that the process code is the first
process code or the fourth process code (e.g., 000000 or 000003, respectively), then at 406,

30  the rate request with the application currency code or the cardholder billing currency code

is passed for processing.



10 make a determination at 332 as to whether remote dynamic currency code retrieval is per_mitted for
the transaction terminal system 10. Whether remote dynamic currency code retrieval is permitted, or
not, can dep¥Rd98(1&3&mple, on the location of a transaction terminal and/B?H@i?@ﬁWé%tem, and
whether this functionality is enabled, or not. For example, in one embodiment, this functionality can be
provided in that an appropriate 15functional module ddn be present,_but this module_can be
deactivated prior to installation in an ?{Serator location. If it is determined that dynamic currency code

retrieval is permittef {FENtYiS! Yo oS Roshwsiern | Bhdsicansngs af Ak tha tesprocsssagdanith
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10 selected digits (e.g., from the first eight digits) of the PAN. The DCC host system 18 then
passes this for further processing. |

Alternatively, the DCC host system 18 determines at 408 that the process code is
not the second process code (e.g., not 000001), then the process passes via P to 409 and the
DCC host system 18 determines whether the process code is the third process code (e.g.,

15 000002). If the DCC host system 18 determines rat 409 that the process code is the third
process code (e.g., 000002), then at 411 the DCC host system 18 determines that the rate
request message with an issuer country code is passed for processing, and in 413 the DCC
host system 18 determines the currency code from the country to currency table 77 held in
storage 72 in the DCC host system 18. “A country to currency lookup can be made using

20  for example, the supplied issuer country code, to obtain the default official national
currency code for the corresponding supplied country code.

Following 406, 412 or 413 (via Q), at 414 the DCC host system 18 determines
whether the currency code is a supported currency by comparing the identified currency
code to a list of DCC supported currencies held in storage 72 in the DCC host system 18.

25 If the DCC host system 18 determines at 414 that the identified currency code is
not a DCC supported currency, then at 440 the DCC host system 18 makes a look up in a
default currency table 73 to identify if a default DCC supported currency is held for this
identified non-supported currency code. At 442, the DCC host system 18 determines
whether a default DCC supported currency is identified. If not, then at 41 5, the DCC host

30  system 18 sets parameters for a rate response message [Action Code=“AmtUnconverted”
(amount unconverted) and Reason Code “Unsupported”] and a rate response message is

created at 416 in which includes blank exchange rate and sales amount fields. The process



WO 2009/112812PCT/GB2009/000623 15 If following the authorisation request, an authorization
response message is received at the transaction terminal system 10 at I, at 337 the transaction
terminal systed2098dasd?mines whether the authorization response messa§€ HfoR8eXaM3dval for
the transactions. If it is determined at 337 that approval is given; and it is further determined 5at 338
that the authorisation response message received indlgides a cardholder billing currency code, then at

339 a rate request message with the cardholder billing currency code is transmitted_to the DCC ho_st
system usin@®SUNA Pt ddgueeB); PRaciedStlusoepsyms! hoitamthe Fate feiponsedB (via

K). Alternativaisibatd 8o Hisatermingmiinas s AUH9LzAliRgspeNse message is 10 received with

rejection at the transaction terminal system 10, then the process returns at J to Figure 4A to continue.

The transaction is thei§TatiFI%dHaL ﬂéd%@%‘ﬁﬂ%ﬁfﬁmﬁmimstﬂ@ﬁ%ﬁﬁfautms been
rejected by thepissingfinansial REHKR S¥AMAE. the DERTRBIVEN oA S3BatllE ﬁ@%ﬁﬂ%ﬂ?f?

terminal system 10 determjnes that an authorisation response message is received at the transaction

terminalsy st S L FSBR0eE FAT thesds TRUIHBISRE HARREE 1 BRI URFRE Xhe transaction
terminal systenvéioannéeted TGS HIDMeThodt KREYIPE ththeoHIER{8HY- taRauRENLLakd holder)

at 340 for the user,to selection of a non-local currenci (hereinafter referred to as a "foreign

k
currency”). THPRIPGP Eai’éls BY TSI SPRUFFEIRRI R Caft i DiReiR Slo larst sstsB th8rstction terminal
system 10. IparisndisrioinemrirddgloiRaintkioigioedsr taabashrribriseleciahbyng user, then at

342 a rate request message with g selected foreign currency code is transmitted to a DCC host
system 18 u%%ﬁ’é’ oAt aBﬁoqéS%%"B fe oD SRS GIBISAF sRORRS BEstRER 7t ARiYitRe 4B (via

K). If, ato341thit tﬂadmnecmmdﬁgamesf@naiWﬁ@ﬁﬁﬁﬁ@thﬁ%nﬁ@ﬁ@éegg%ﬁ%%%%&@%%fZ 0 A
and C (Figure 4B) to, Figure d it is determined at 382 that the D status is "unconverted".
step 384, théotf}ﬁis&' %%%@I e RdRtEBSHhG sateHesponse message including with

obtained exchange rates and converted transaction amounts fields to the transaction
terminal system 10 as indicated at G.
If at 414, the DCC host system 18 determines that the identified currency code is

15 DCC supported, then the process passes via R to 418 (Figure 5B), where the DCC host
system 18 obtains the currency conversion (exchange) rate for the currency concerned
from the currency conversion rate tables 74 in the DCC host system 18 and converts the
transaction amount using the currency conversion rate. At 419, the DCC host system 18
sets parameters for a rate response message [Action Code=“AmtConverted” (amount

20 converted) and Reason Code “Normal”j and creates a rate response message at 420 with
the obtained exchange rates and converted transaction amounts. At 450, the DCC host
system 18 returns the rate response message including obtained exchange rates and
converted transaction amounts fields to the transaction terminal system 10 as indicated at
G. |

25 Returning to 409, if the DCC host system 18 determines that the processor code is
not the third process code (e.g., is not 000002), then at 422, the DCC host system 18
determines whether the process code is the fifth process code (e.g., 000004).

If the DCC host system 18 determines at 422 that the process code is the fifth

process code (e.g., 000004), then at 424, the DCC host system 18 recognises that the

30  received rate request is a rate request with a user selected currency. At 426, the DCC host
system 18 obtains a billing currency code associated with the payment card from the home

currency file (e.g., a billing currency file BCF) 75 held in storage 72 in the DCC host



transaction in the local (or reference) currency. At step 386, the transaction terminal system 10 can
check whether the "authorisation made" flag is set, and if not, then an authorisation process described
in Figure 6 0% B¥YYE8INned at 388. Following the process from 341, the "EGtH&E0YAReEEe" flag
would be set at 336, so in this case the 30 transaction terminal system 10 then continues the
transaction as per a normal payment transaction proddss at 390 by creating a clearing advice
message using the local currency with the aggroval code obtained from 336. Note that the clearing

messages ar¥UEHIR UG ssbersrl i gis plirEBdb dorsrenpics thg dtrst righirligisafithe RAMnsaction

terminal systgfa3g) (s O MO SYinhace dERITRMYs HRIARY easdadisdiendRfLRY BhacesaiRg; or
being sent as a series ?Piillilggring advices before end of day. The process then completes at 400. For
0

example, thé WAHELCTR GETERAh RS RaRpthispRLIRE Ao TRy iy (B &R Aion

approval and havinif the DECeipitsisiad & dasehtldestamanothe useRSWARDIRBIRRS3ad is333,
sage.is sent to the DCC host system 18 with an

335, 339 and 342, in each case, the rate request mes

appropriate %lr%éae%lg %%ag%. lff?f]ﬁlglﬁﬂrf)eé’??'o‘fg %i?ﬁﬁ%%ﬂb@fs‘@&&%&%@ﬁb@@é%@f,%ﬁb@%,
000003 or 0@0C4 448; tled@bloseyyskexddnieorheaandthagonher appliemtampbadiReded for the
process codgeﬁeo %ther to in 'c%tlia%l codes in other examples Fo?z?éiawglle, as the authorisation

S5 FELSTE TRR IR S HY S AT IR e B&RINGRRS AP EeRrency

response message receiv i
code from winsbutitéstvaioelditin gAcuaténthe GXOE hosy systelate8rusnepaanterdtore atelidepaisieps can

T S e e ©

send an apprrn(?ps)?%% ate request message w -
system11.8. Bydvagatfsexatepiesporye ifhtsagtatrézponitetheastsage dnsitisegintasaat eornehedform of

o isser CoUNARIE I RS SSUEMETESEE i 90 BRSPS s ot g e e
the steps 33@3%@3%388&334/@851@3&3&%@8&88&1&&Wﬁ)ﬂ&ﬂﬁ)ﬁﬂewdm th¢his order by
}/xaga(r); Illl(lal:.strt(flélr%gc%(()) o étharlré(ﬂ 593% in %haesriga(l%gqgéea:i @e steps could be perfqrmed in another order or
Returning to 428, if the DCC host system 18 determines that the selected currency
15 code is not equal to the billing currency code identified from the home currency file (e.g., a
BCF) 75, then at 429, the DCC host system 18 sets parameters for a rate response message
[Action Code=“AmtConverted” (amount converted) and Reason Code “Different
Currency”]. At 430, the DCC host system 18 obtains the exchange rate applicable for the
user selected currency from the currency conversion rate table 74 and the converted
20  transaction amount is calculated. At 432, the DCC host system 18 populates the home
currency field in the rate response message with the billing currency code identified from
the home currency file (e.g., a BCF) 75. The DCC host system 18 then creates a rate
response message at 420 with the obtained exchange rate and converted transaction
amount. At 450, the DCC host system 18 returns the rate response message including the
25 populated home currency, identified currency, conversion rate and converted transaction
amount fields to the transaction terminal system 10 as indicated at G.
Returning to 422, if the DCC host system 18 determines that the process code is not
the fifth process code (e.g., 000004), then at 434 the DCC host system 18 determines that
there is an unknown error, and at 435 the DCC host system 18 sets parameters for a rate
30 = response message [Action Code=“AmtUnconverted” (amount unconverted) and Reason
Code “Unknown”]. The process passes via S to 416 (Figure 5A), where the DCC host

system 18 creates a rate response message which includes blank exchange rate and sales



At 350, a process is performed at the DCC host system 18 to obtain an exchange rate and a
converted sales amount. Figure 5 provides an illustrative example of this process 350 as performed at
the DCC ho%@y&i2832 25Turning to Figure 5, which is formed from FiguRSTEABAMPBEeAE process
350 starts where the rate request message is received at the DCC host system 18 at 402 from the
transaction terminal system 10. If, at 404, the D&XC host system 18 determines that the process
code is the first process code or the fourth process code (e.g., 000000 or 000003, respectively), then

at 406, 30 thmouts fiskisesthoiprenesappireation EderdsR(figure SBihavbareinder biles) Biidhcy code is
passed for RroCesSinthe YR AOPGAL AL e Td @R INIRAABRZG hinal syRlEAPOIYS IndicHiiRCC host

system 18 determines at 404 that the process code is not the first or the fourth process code (e.g., not
000000 or 330003), then at 408 the DCC host system 18 determines whether the process code is the

second process gl g 6k {pRRRAkNI IHRIRGRICSE Susieps 1B Aetesmioe s 4981k ke Byocess
code is the second 5process code (e.g. Ooooo%then at 410 the DCC h at Sys 8 determines

! . (e.g., O m
that theSrateerpEllustesionenlyandibztdy g ’o?mlmh?éﬁtstﬂﬁﬁf’éﬁ %8!2‘%“1? Wsed for

processing, that drliertbEiPpdrallest AYsieIn ab@inRbiaied thighciesaieYChigarikaIB andarag currency file
(e.g., a billing currency file or (BCF)) 75 held in sté)ra@ﬁ 72 in the DCC host system éS In one

example, a PHIOBRK FAISIGIHESIYRE FESTABES MBI RIPESSARTES A BRSTIFARE (e.g., from
the first eighixdigfe wistacoR Miorhhigi B orsiskaystamimihieaipasespoiivs insstagbahaiocessing.

Alternatively, the DCC host system 18 de ermi&ea t 408 that the Qégce%sﬁ? cod€=1 is (’%’)ﬁeﬁl?‘ecﬁnd
process cod®RECRTIALPESEETAE SHTRR GH P Juet ‘%a‘gst & DIRBSH 20 P ATHEBEE host V&tem 18
determjigies yylriergthe process code is the third process code (e.g., 15 000002). If the DCC host
system 18 determines at 409 that the pro&a(is code is.tgle third procigss codf éﬁ . fo%(g(s)soroe &‘E&Qen at
411 the DCC host §9UpingdhtREArsHiel hAT PP FEJEEEEMTE 8 AJ8 Witk A BENSPEEURTY code is
passed for paGesiRAraRddiohldimNGfstbest Guatbrorhueieifigesb audidcyheodthdrom the
country to currency table 77 held in sto({%ge 72.in thehDCC host syﬁtem 18. A ounH;l)é to currency
lookup can H@% Ih‘gﬂﬁmal system 10 determines w. ether, or not,the action code 1n rate
response message shows that the amount has been converted (Action

15 Code=“AmtConverted”).

If the Action Code does not show that the amount is converted (Action
Code=“AmtUnconverted™), then at 353, the transaction terminal system 10 determines the
reason. If the Reason Code in the rate response message is set to “Unsupported”, then at
355, the transaction terminal system 10 sets the DCC status to “Unsupported”, and then the

20  process returns via B to Figure 4A, where the transaction terminal system 10 processes the
transaction at 384 in the local, or reference, currency. As described above, the transaction
terminal system 10 makes a check at 386 in Figure 4A as to whether an authorisation is

" needed for the transaction, and if so, then an authorisation process described in Figure 6
can be performed at 388. An authorisation request may not be required for example, if the

25  amount of the transaction is below a predetermined value, or if the “authorisation made”
flag is set. The transaction terminal system 10 then continues the transaction as per a
normal payment transaction process at 389 by creating a clearing advice message using the
local currency with the approval code obtained from 388. Alternatively, if it is determined
at 386 that the “authorisation made” flag is set, the transaction terminal system 10 then

30  continues the transaction at 390 without authorisation and creates a clearing advice
message using the local currency with the approval code obtained previously at 336. Note

that the clearing messages are usually gathered into a batch at transaction terminal system



20for example, the supplied issuer country code, to obtain the default official national currency code
for the corresponding supplied country code. Following 406, 412 or 413 (via Q), at 414 the DCC
host systemM@ HW8tet#ies whether the currency code is a supported curreREY/EBEHPAGRY the
identified currency code to a list of DCC supported currencies held in storage 72 in the DCC host
system 18. 25If the DCC host system 18 determineght 414 that the identified currency code is not a

DCC supported currency, then at 440 the DCC host system 18 makes a look up.in a default currenc
table 73 to ke beiRGSERLICHEIETIHBRSYSEM A& i%a‘ﬁtecfé8 ?B?Pﬂﬁgﬂéﬁﬂﬁgsglﬁlgh%u%b%ted ’

currency coge A #didbetlfearingsisisiepelfidaiewiides Whethecess dienitdipesppdtid
currency is identified. If not, then at 415, the DCC hoit 30 S)r@g?m 18 setsg}arameters [Br a rate

response NMESSIPSbE EUBAIRRAUHS ABRIEF I AR SIS LG ReA8 S Code
"Unsupportegiil angtiotrépprspdand Maehsage iswipajethatddbs dardihikteinolsigeBlank exchange rate

and sales amount fields, The process. WO 2009/112812RCT/GB2009{000623 1 via T to 450
(FigqreSSB), Wheré#ﬁ%%ééﬁﬁém%wﬁl SER P SS%[?{%Z}gtcéegggaé%eggﬁn%%%ga%%a%ﬁiiggg}:{lsglcltion
terminal systestspandndiseaigd Birdt set toAfttmmaipmiydif, et @, 36¢ BEEahsastivystermingldetermines

that a default DCC supporte rency is igentified,, then at 444 DG obtains the
currency 5 é&ﬂ%&é@ﬁgfé%ﬁi)r%éf%% fSr%:%ﬁéaeﬁguI?@?ﬁr%rr?gf/ség%%%ggteg %@fﬁ%ﬁ%}ﬁ?&f&
conversion tedartalsies dd tirtiraDS Sdm d0gysieaTis Sogmdoess ther tsaradtimns dshiathe degalsing the

obtained currengy conversion rate, At 446, the . DCC host s t ate
response m(érsr§§ Slfﬁ?ct%ﬁr@géf'eéi\rﬁ %n%eﬁ%%“e(élprlﬁjéaﬁié%ﬁ{g%]}%%? %1%%%@0%‘?%§'5Norman

and createscheriiataspomStguresthge tatwiigheitanlditherisbtimin étinezdpd fiofetlha tsansartiesnyedted
transaction ounts. The roce%sb Basses vidae%lij rgg lg,lyyé]ﬁ%eéggn%g ep@m§%§8 Agturns the
e

rate respon et %@%%Hc BH?r?g With obtain exgﬁsange rates and C(g;nverted transaction amounts

fields to theduetnsization tequisainaystetibd Gegsiindifartexamp®:, if Shaamouns SUT HensaajiaBAg 18

determines %)Q%v%hf pll% ré%gli'?nqr?elgrvearll&x 89%}ile “authorisation made” flag is set. The transaction
terminal system 10 then continues the transaction as per a normal payment transaction

15  process at 389 by creating a clearing advice message using the local currency with the
approval code obtained from 388. Alternatively, if it is determined at 386 that the
“authorisation made” flag is set, the transaction terminal system 10 then continues the
transaction at 390 without authorisation and creates a clearing advice message using the
local currency with the approval code obtained previously at 336. Note that the clearing

20  messages are usually gathered into a batch at transaction terminal systefn 10, and being
sent to acquirer bank system 12 as part of end of day processing; or being sent as a series
of clearing advices before end of day. The process then completes at 400. For example,
the transaction can be completed using that currency after receiving the authorization
approval and having the receipt printed for cardholder to sign off. .

25 Alternatively, if at 352, the transaction terminal system 10 determines that the
Action Code in the response message shows that the amount has been converted (Action
Code==AmtConverted™), then at 356 the transaction terminal system 10 determines
whether the Reason Code in the message is set to “Normal”.

If at 356, the transaction terminal system 10 determines that the Reason Code is set

30 to “Normal”, then at 364 the card holder is given the option to confirm his/her selection of

a DCC transaction. If the card holder does select DCC at 364, then at \368 the transaction

terminal system 10 determines whether the transaction is a chip card (EMV) transaction. If



15 DCC supported, then the process passes via R to 418 (Figure 5B), where the DCC host system 18
obtains the currency conversion (exchange) rate for the currency concerned from the currency
conversion M2UBIEL2F2 in the DCC host system 18 and converts the tran®43HeBAAIEYA¢2dsing the
currency conversion rate. At 419, the DCC host system 18 sets parameters for a rate response
message [Action Code="AmtConverted" (amount 20 éénverted) and Reason Code "Norman and _
creates a rate response message at 420 with the obtained exchange rates and converted transaction

amounts. At (e}? e geterpunst at s 08iin s ahircand tpprrsiione et BMuthiag obtained

incicated at G, 25etimning 10400, 110 DCC hos SR L B o i
indicated at G, 25Returning to 4Q9, if the DCC host system etermines that the proce
Ir?otI (t:t?eeth i?d %lrrg%%s%gec%lorg %%?éﬁ?aérh&%%b%)‘?ﬁ%ﬁaéioﬁzwsﬁ’@ @%W%PWE@H@@@rnifnes

whether the pr32ess isutigeisrinedittapuorasadcinieatrodnt AIQAREhY Hag oG ostayslrrild

determi 42 e process code is the fifth process code (e.g., 000004), then at 424, the DCC
hgs?rg/ls%iiﬁf‘§“r82tc%?ﬁtﬁgép Haf ﬁﬁé%%?&%?\/gﬁsfgfé&(g&?fé@?ﬁ RIRFFE ViRt Riinitigtiag selected

currency. At abicttio DS @ ¢ Syt th ihFohisirsahd gviding Wﬁm@ﬁﬁ@%‘gf&h ﬂE@v pDag(r:nent
: o . ; ;

Post WO 208 1 b0 FUE s D BT O L e S8 AR TS OF SHAMAN, for
example, thecmgmegmzmgamionmmwndnnasuﬂm@@&aoehﬁmnﬂ&aﬂem@m?wﬁem the
user selecte .js the same as t illing currency.code obtained from the home currency
file (e.g., a B%}Fé;{{%{}% %ﬁ%cgg%k%gs Os%}ls lel?naqgggle!f)e(r?r%ﬁeﬁensmaet%iﬁg Wﬁ%@aﬂggﬁl %Ib%‘i@d cg g;e:;](;)g

de isl8thepsaforngd befopdlidylteomativelyc il Bientiietnstioed diomentat epsyeiile (Rlgerm ;
tcr?er:a altt 418,&1 Pt%sga% fxg?&rﬂl tlgr%‘t}tafi:ng tl'|11<2=.=I ex%q)an e rate \t%gpécab e fo%{hetus'er selecg—i'ld
currency from the currency conversion rate table ane the E5RYEH B AtnaLEHYA & MPRHEAY _
calculated. Atrag@siesRGOWidsPHBienplisns etsrparaiietheirsactisn taappabsysiaasape [Action
Code= "Amtg)?lﬁ%%g? "C %OgaQEQP&%EEE?QJ laflnt?leRCea?g %gl e?%%n lr(l?II;rCn(P E)reign currency code with

the converted transaction amounts in foreign currency confirmed in the DCC process at

15 350. Following 374, at 378 the DCC status is noted as “Converted” and the process returns
at D2 to Figure 4A to continue. Following 396 or 378, the transaction terminal system 10
checks at 397 in Figure 4A as to whether an authorisation has already been performed for

~ the transaction, and if so, then a reversal for that authorisation is performed at 398.
Following 398, an authorisation request proceés described in Figure 6 can then be

20  performed at 388 with the converted currency code and converted sales amount. On the
other hand, if it is determined at 397 that the authorisation has not been performed for the
transaction, an authorisation request process described in Figure 6 can then be performed at
388 with the converted currency code and converted sales amount without performing any
reversal. After the authorisation is performed at 388, the transaction terminal system 10

25  then continues the transaction as per a normal payment transaction process at 389 by
creating a clearing advice message using the converted currency with the approval code
obtained from 388. Note that the clearing messages are usually gathered into a batch at
transaction terminal system 10, and being sent to acquirer bank system 12 as part of end of
day processing; or being sent as a series of clearing advices before end of day. The process

30  then completeé at 400. For example, the transaction can be completed using that currency
after receiving the authorization approval and having the receipt printed for cardholder to

sign off.



10 and creates a rate response message at 420 with the obtained exchange rate and converted
transaction amount. At 450, the DCC host system 18 returns the rate response message including the
obtained ex¥AY¥/1d2E1dnd converted transaction amount fields to the tranBaE{eBraPAMedSystem 10
as indicated at G. Returning to 428, if the DCC host system 18 determines that the selected currency
15code is not equal to the billing currency code iderdffied from the home currency file (e.g., a BCF) 75,
then at 429, the DCC host system 18 sets parameters for a rate response message [Action
Code="AmtConveHdhe teanssgtionderaiabysHanRO-Asarmuss shigs it thepanmpyt #1430, the DCC

host system 12.a01gins the £xahpesa isanpicahle farsthe HeeraaeleatntkeinACcy Sem the currency

conversion rate table 74 and the converted 20 transaction amount is calculated. At 432, the DCC host

system 18 [S6ptinesthsPRYRM SIS HAIRSHOM hihs s ddgldprsonibmed forrian STERAX G &ency

code identifigd fsaveia HamE e eRRLELS 16 tBat FBSGH ARreHag. DCC host system 18 then creates a
rate response message at 420 with the obtained exchange rate and converte té%nsaction amount. At

2 ¥ d
450, thé DCC hostelowina 37l éthe Qe ataiihsonmed a3q & AMYERRSy e 4 BRSSHted home
currency, idRmiiHR A DI s SYgwRIA iebdkaand Canreitied dbansationaasaotion fiatdintd the
transaction terminal system 10 ag indjcated at G. @\turnin 422..if the DC%:

R ) t 18
determines ¥E{FTha rBeeksa 348 18 R ids SPorhelen .?%W&)??ﬁ%nd?%tg% fh?anlg)CC

host SySten’tr&ﬁsﬂ@l@fﬁﬁﬁﬂ&ﬂlﬁ@ttﬁéﬁr@da&ﬁwﬁkﬁqmmﬁﬁ&t,;ﬁﬂc&m dS3bribedDCEihstteymidm 18 sets
parameters for a rate 30 r%\?po&sfle message [Actign Code= tUncoq\rééer % gangouqégjt%converted)

and Reaso&Himed) Al St U PRESBHALTEY 285 88 (FAUISS LIS TR i ‘CC host

C

, where
systemol8 grapegiod MdeRspagedrennage wilih trdilties hidndextbmngecddagrsl saled WO
2009/112812PCT/GB2009/000623.20 ampount fields. The process pass ja T to 450 (Figure 5B),
where the CXEBOREE R Al the 1R PeER e T B e i

e transaction terminal system
10 as indicatalsaétfonl sy bemppiagaiattthatdnaaidepafds stéfS BP4redlidg40danng 22 is shown

by 5 way of illustration only, and that in another example these steps,could be effected i other
order or in &%ﬂ%Pﬂ?é%%‘?f‘b?g‘aigb%%%‘é‘éeﬁﬁé%éﬁécé& ‘?8% SraPREPYRlF 9%, (‘lat\%(f %C{gﬁom%ﬁ]

gitlenaYate request type
messages Witk:giffiever, pfaceskeptidsara jehetate fandwaisytienhasde dlagnivsetathen contained in
an authorisation response ,meLssa e, Eibetr}]learlpgorg rlatetggot?ggssg&gogtgpfgﬁa&i e l'fi'%lu ﬂed in.the process

350 perfornfERSEEHEIEB gy stem Inues grisation

and creates a clearing advice message using the converted currency with the approval code
obtained previously at 336. Note that the clearing messages are usually gathered into a
batch at transaction terminal system 10, and being sent to acquirer bank system 12 as part
of end of day processing; or being sent as a series of clearing advices before end of day.

20  The process then completes at 400. For example, the transaction can be completed using
that currency after receiving the authorization approval and having the receipt printed for
cardholder to sign off. ‘

Returning to 364, if at 364 the user does not select DCC, then the process returns

via N and O to C to Figure 4A and at 382 the DCC status is noted as “Unconverted” and

25  the transaction terminal system 10 continues the transaction at 384 in the local (reference)
currency. As described above, the transaction terminal system 10 checks at 386 in Figure
4A as to whether an authorisation request is needed for the transaction, and if so, then an
authorisation process described in Figure 6 can be performed at 388. Authorisation may
not be required for example, if the amount of the transaction is below a predetermined

30  value, or if the “authorisation made” flag is set. The transaction terminal system 10 then
continues the transaction as per a normal payment transaction process at 389 by creating a

clearing advice message using the local currency with the approval code obtained from



10system 18. Following the process 350 described with reference to Figure 5, the process returns
at G to the transaction terminal system 10 and continues in Figure 4B at 352, where the transaction
terminal systd24@/dE& ines whether, or not, the action code in the rate RSHEFEENHEYY2de shows
that the amount has been converted (Action 15 Code="AmtConverted"). If the Action Code does
not show that the amount is converted (Action Code=AintUnconverted"), then at 353, the transaction
terminal system 10 determines the reason. If the Reason Code in the rate response message is set to

"UnsupportetPs tHafiespasbiely, i itds dstergrined ais8o<hatdhe Tanthasispiéon owdsraflagts Senthepported”,
and then then2RsaEEeAIEHRIMANS KRR 10 g EBAuNMBER IR ALRDSBARY R%{H!ﬂﬁ"aﬁgﬁéﬁ% $h

processes the fransaction at 384 in the local, or reference, currency. As described above, the

transaction tIHTREAES aElsraneAdrics Jerrage Heinedhnprglruuenay with Haepraval worsrisation is

needed for thbralaas peiiaoudnaiise. thefeanabelisaipnmuaasss AesiaRy 1aRloLUgS.can be
perform(jed a{)3 aﬁn authgrisation reﬂaeﬁ%tnrg? not be required for example, if the 25 amount of the
, orip

transaction iXDalGh B HASOR IRITRER A7d bSIRA SRR AvgE bARk SEskem Thastparsaction

terminal systérend@fhian prvissiag;tbeteansastion ascpes 8MMEmRHPANTRRITERIsAGI0FF REgCeSS at 389
by creating ﬁéearin%a vice meﬁsgge ui@g e local currency with the approval code obtained from
[ & 588t

388. Alternatively f Tt 1s Oatermt PLEAmAtFINE ERSS TR Cambei S uBP et tsingaction

terminal systeancléréney dtnoeticivispttie wansackiaomisiRovalhelhakonzales i shaiedies a
clearing adwceiim)?&grat%es lsléﬁrcl)gfthe local currency with the approval code obtained previously at 336.

Note that th& ¢ earing messages are usually gathered into a batch at transaction terminal system WO

2009/112812PCT/RBA0G80TEE] i ht 135 Gindskieteentsaed thatthi Resdank sistefbilaag part of end of
day processig; or heing sent as a series of clearing advices before end of day. The process then
completes at%ﬁ%%%%ﬁlﬁ@ﬂ%ees i%ﬁi%t%ﬁ%&ﬁgﬁ O PRRAF G TRRA StFRy Atter receiving
the authorizdispteppuralet ancdageidghe ieceipt. Pt forrasdbo B toaigTaibathal38s8, the
transaction tg{q}inasll S sltlem 10 de%%rminelsg th%t the Reasgn Code in the rate response message is not
set to "Unsupporea then A5y (8 QNS HISH YaHnRET Syuilne foSers s dreensdeueto

"Leakage". Whshpoquessettiefiyrdi)itns via B to Figure 4A, the transaction terminal system 10 proceeds

to process the transaction,at 384 in the | [, or reference rrency. As described above, the
P Cl% hl?aat (P E( SIS o(t](t:ﬁle a(fert message ng 1spfa¥yed at 358, the user chooses

transaction termina ’system% Maresss

to continue with the selected currency, then the process passes to 364 (Figure 4B) viaM as
described earlier. Altefnatively, if at 362 it is determined that the user chooses not to
continue with the selected currency, then the process returns via O and C to F igure 4A and
at 382 the DCC status is noted as “unconverted” and continues in the local currency. As

20 described above, the transaction terminal system 10 makes a check at 386 in Figure 4A as |
to whether an authorisation is needed for the transaction, and if so, then an authorisation
process described in Figure 6 can be performed at 388. Authorisation may not be required
for example, if the amount of the transaction is below a predetermined value, or if the
“authorisation made” ﬂag is set. The transaction terminal system 10 then continues the

25  transaction as per a normal payment transaction process at 389 by creating a clearing
advice message using the local currency with the approval code obtained from 388.
Alternatively, if it is determined at 386 that the “authorisation made” flag is set, the
transaction terminal system 10 then continues the transaction at 390 without authorisation
and creates a clearing advice message using the local currency with the approval code |

30  obtained previously at 336. Note that the clearing messages are usually gathered into a

batch at transaction terminal system 10, and being sent to acquirer bank system 12 as part

of end of day processing; or being sent as a series of clearing advices before end of day.



10 check at 386 in Figure 4A as to whether an authorisation is needed for the transaction, and if so,
then an authorisation process described in Figure 6 can be performed at 388. An authorisation request
may not be YEQ3MEHI38 Bxample, if the amount of the transaction is below PoléaBEM MRy alue, or if
the "authorisation made" flag is set. The transaction terminal system 10 then continues the transaction
as per a normal payment transaction 15 process at 389 by creating a clearing advice message using
the local currency with the approval code obtained from 388. Alternatively, if it is determined at 386

that the "auttdfidEacFsHilercomplitesat 499.iBoreamnleetheivansgetiomcao teronmittedesithe
transaction ah@fmReURstheERAE RN HEHESA SIERHNg mm{ﬁgﬁgg&gﬁg&&&i%ﬁ'
C m

currency with tf%?‘ ﬁ?{ proval code obtained previously at 336. Note that earin essages are
usually gath@?é LI 8ieh Htransaction terminal system 10, and being sent to acquirer bank

system 12 as part digind 6filastRtesasekin pl iR rSeMoADAHSENUSS Rieﬂﬁﬁ@@%t%‘fifﬁ% bgfore end of
day. Th% progess th§r§/2 mpletes at 400. For example, the transaction can be completed using that
g

currency after fecai e authorization approval and having the receipt printed for cardholder to sign

off. 25Alternatively Ahatx3bibltheftaansabiienrdesmipakeys@MdbAAREMINeS thatheArtion;Fede in

the response mess shotwl':ll that the amount has been converted (Action Code="AmtConverted"),

then at 356 egctrrlaﬁsagtslg‘r)m &rminal system 10 determines whether the Reason Code in the message

is set to "Normal". [Tl phdEetisertrincRighine 29rofifa) Sk Qﬁﬁgﬂgjrs?&mtl@]qu&ﬁgﬁsggge IS
set 30 to "Nﬂ%nﬂ" en at 364 hé;.card I}ﬁlder ié}given the option to confirm his/her selection of a
DCC transachom T thi SV o iss 4l SAR ORFraBls IReHratraiss aneamch @hodsatiorl
systemi@0 destpreninassdgetd@hae iy ansaatiesd 1@ thbipcgaie:{ YY) syaRaRTI0R W with the
2009/11281?PCT/GBZOOQIOOPGdeé%}Z #pe transagtion is determined at 368 to be a chip card

0

transaction, Thereat 37 & RIS 18 PR ASIRLGE PR FENgtRs HansastinB s minalisyistsam tidh
amount or clihepeyrhes aldadisitinn reguesinesiagbeinilisieibpalication RIGsstsings @R
PDOL option, Iéag

X 70 iéige eﬁgr ined that a transactiop amount or currency has already been
requested, 5then af o) theglarans0 c{%ntfgﬂ’?ﬁﬁté?%)}g‘fé}’ﬁﬂf@ fhsrdptatr i pracEsety theE rpsARtiamng
terminal system 10 and the transaction amount in that currency, and routing information
15 identifying the transaction terminal system 10. The message 20 can be sent, for example,
using a conventional message protocol, for example using a message packet-based protocol
such as ISO8583.

The acquirer bank system 12 receives the payment authorisation request message
20 from the transaction terminal system 10 and analyses the payment authorisation request
20 message 20 to determine an appropriate scheme network 14 for the card concerned. This
can be determined by comparing the received payment card data to tables identifying
scheme network codes in the received payment éard details. The acquirer bank system
then sends a payment authorisation request message 22 to the appropriate scheme network
14. The payment authorisation request message 22 can include the data of the payment
25 authorisation request message 20, including the details of the transaction such as the local
currency of the transaction terminal system 10 and the transaction amount in that currency,
and additionally routing information identifying the acquirer bank system 12. The
payment authorisation request message 22 can be sent, for example, using a conventional
message protocol, such as VISA BASE I authorisation message using a message packet-

30 based protocol. »
The scheme network 14 receives the payment authorisation request message 22

from the acquirer bank system 12 and analyses the received payment authorisation request



application processing at 394 in Figure 4A and providing a normal EMV transaction flow at 396 in
Figure 4A using the same Application Identifier AID derived at 304 with the converted transaction
amount anoW§e280fdag12code confirmed in the DCC process at 350. The tR{nE&E8MRNPeAEN
continue at 397 to determine if an authorisation has been 10 performed before. Alternatively, if at 370,
the transaction terminal system 10 determines that a#fansaction amount or currency has not been
requested already at |nitiate Application Processing stage with PDOL option, then at 374, the
transaction tBIfAtASE %@Wﬁ?ﬁ&ﬁ% iRsuingelinaprial ipstiwdon dhat isswrd dhedpparnt cardirddisforeign

currency cod@wish eesRiveltes EansRelioN BRASd PR EWIRD QuGoRfigite bR GG
process at 15350. Following 374, at 378 the DCC status is noted as "Converted" and the process
returns at D25 Rf e o“&%ﬁﬂﬁﬂ%.cﬁgﬂ%\mﬁB%@G%Y%B?XHEWa?%Q&RSW%Mﬂ%’&%@M fop

checks at 3%éstiirpi giign GiAl asstaubat BRERBIGTRG iERl oRuNRS AHERYY B8 PREEMERLREAREK

transaction, and if sgﬁthen a reversal f rth&t authorisation is performed at 398. Following 398, an

authorisation Fa§Ted pFo AREEAL dALidgTH i dhs he s CHIEMER 60 sherditing sussaaxiHandhe

converted cyagmeytcngé citansyetettJaamhafinudiaOnshewsherhand] # itis deaimieed st 397
that the authorlﬁatio has n%l been geg?ormed f%r%t e t[ansaction gan authorisation request process

described in' Pl GetORTES FaG AT A BB Gk T GO E HSTARRSHAR daming] $¥ferted

sales amouritOwitind ttopsefemmieg pryf reve isslhidyfténtheialtinetinatsan syperfosmedoat3RButbean
transaction terminal system 10. 25thep continues the transaction as per a noymal payment transaction
process at 354'b¢ %PZa |n8ualll]tc Iléla?%lﬁ3 gﬂacl)ér\l/?cgur%r%%csyag éiﬁgirsi ccBﬁ%%?%glcu ﬁeﬂ%? \}\),Rﬁr?ﬁé" dBproval
code oltainesifecate 38Bapintetthatibrsatiaring nests srgeszard4use ity gatherektilisump iahneial
transaction termjnal system 10 eing sent to acquirer bank system.12 as par} of end of da
processing; bnrsrﬁéel}ﬁansesﬁ {glsna %@Etggqbf”c%e%gﬁiﬁttéogd\g?cégrggfé)lre ﬁr{dO fﬂgygﬁ% Bﬁo@gsg%n[ﬂ?!n
completes aavtbOrisatioaxaeqplst tmectsagsazfioandandbitcamipetedngsitgahaiionrdoeyidfiag rekeiving

the authorization approval and having the.receipt printed for cardholder ta sigp off WO . .
2009/112815#%’1’?8%%8570?0%%% é%“%?ﬁﬁ‘é? tii’gh‘lc?’a%‘t‘u%‘F‘i“t‘&rﬂ%t CsiPStERe B%‘é‘i’yn‘fﬁ%té‘élﬁi’%s8 that
the paymentloatchbsaotiantiondsmaiadipdcar dotthedastionuihamc athy /héhelicans actioorkesysionl
system, 10 contin the payment card fransaction in the card holder confirmed fqreign. currency using
the con]\%erte%ﬁt?gﬁggect%ﬁ% KIHOURLS i alpj‘orgi@%%@ﬁé‘ﬁ&%%@f%%ggé?éeg?%g?f?éeg& Stus is
noted as "Cpayertat dethdrikatioro capsesemensage D4 . toHeig exardpldp fooniisciee s igsoikassahave, the

il L R e e
performed ata388refastitansalion{ieldy fbdt emédOiredfecttxdynplichd pagrenounthofidacion request
message 24. The scheme network 14 is then operable to forward the payment
20  authorisation request message to the issuing financial institution system 16 concerned. The
message 22 can be sent, for example, using-a conventional message protocol, such as a
message packet-based protocol.
The issuing financial institution system 16 receives the payment authorisation
request message 24 and processes the authorisation request by comparing the details of the
25  payment request to records held for the payment card concerned. The issuing financial
" institution system 16 maintains details of the payment card account, including details of the
payment card holder, a card purchase record, a credit limit, whether the account is active or
blockéd, a billing currency, etc. The issuing financial institution system 16 is operable to
use the payment card details to confirm that the payment card is active and not blocked,
30  and then to check that the payment can be authorised in accordance with rules appropriate
for the payment card account (for example based on the amount of the transaction verses a

payment history and/or an available credit, etc.). If the transaction is to be authorised, then



10 transaction is below a predetermined value, or if the "authorisation made" flag is set. If
authorisation is performed at 388, the transaction terminal system 10 then continues the transaction as
per a normaVe3féeH2iBnsaction process at 389 by creating a clearing ad\BEd/FBXYE8%3Ig the
converted currency with the approval code obtained from 388. Alternatively, if it is determined at 386
that the "authorisation made" flag is set, the 15transaéfion terminal system 10 then continues the

transaction at 390 without authorisation and creates a clearing advice message using the converted
currency wittthEsipeoliaraciak Bsistioa sratisudl wilkseseRstehm ampwnt|in iy hneesageenaye

usually gathedestifita mbmkhuthrATRe IR LeSMINALSYSIRAQ RO REINE-SERI LRASHHISLRANK

system 12 as part of end of dgy, processing; or being sent as a series of clearing advices before end of

day. 20 The Bt FREESRHAR ASIHSAUIOATBLRR TeSPIRSIdNERtaEaR8a d§ c8RtHe dhmprarastinging that

currency afteerianeivingsita anthesization aspmyakMRAGAIIRAREEIRAPHRGd gy eardhidss to sign
off. Returning.to 364, if at 364 the usey does not select DCC, then the process returns via N and 0

to C to Figurd ARIRE A 5P BreRasditrs 1€ M5ieavaent i Bt anbarsst onamefemnkeherdnis

terminal systequit@dcdriinuespirepransacgianatrd§bindneckasat (teferensed sykarcy- As described
above, the transactign termjnal system 10 checks at 386 in_Figure 4A as to whether an authorisation

request is needed fol the HARESRUBR, dREPRTSS, tHsT38 % utRor etz odbes qEEir e PRYBRAfre 6
can be perfomtisetiaat3@Breéqutisonsaiiageaayanatibeluden rdrioniaxampienitibie £5304R¢ PhiAcent

transaction is below a predetermined 30value, or if the "aythorisation made" flag is set. The
transaction taelf?!nle?ﬁlasﬁf;}f/%té?ﬁlﬁgﬂgﬁ sc?gﬁ?i?éjeg%%nff%&a BSAME BRNQTHGHARISSRAREH IHRSFAESSton

processoat 338 tyedissatingfmatedirigsitvicn Hesaageillsine tellekalcwenshayitaiba arpeaval code
obtained from V\QO 2%3%1 2812PCT/GB2Q09/000623 24 388. Alternatively, if it is determined at 386
Fon niad QORI Y NG SODYEFISH fEARSASLIOD, atRoN b he srisharssFate

that the "autﬁlgr

transaction atQ9¢withthet resphotieafiehiand ihkepigmentaatiogsadvicRqescAREsHEH 8 RRRh
currency with the apé%rov% code ot?t)ainedtl%ﬁyiously at 336. Note that the clearing messages are
|

usually gathlélrg(c)i[?ﬁto 25 DSt HP trangAL terminal system 10, and being sent to acquirer bank

system 12 as part dhenisofingyfiproresisingrioitheingysent as areriies diclaanivgagiiaerlringe end of
day. The pracess th ompletes at 400, For example, the transaction can_be completed using that
curren?:g after rec ?\?r%g%&néﬁgu%%%ﬁrzlgt%e “é?)%nf@ﬂ&ﬁ% RG] f@@fﬂ?ﬁﬂﬂtg‘a’%rﬂ&%ﬂm@? to sign
off 10Returrintrooi SH6nifap@Stnicisaeiédnined that the Reason Code is not set to "Normal”, then the

process will go to SlEh8e vg% L tge ntr nse cti10£ terminal stenggél?o. disglays an alert message 360 to the
user. The alert messagé BETLTH 8k ok PPIEVER RS AL H O SRRk x SRS tREr8ur
card's billingdsutiéreydstanp seforaatiwu frish e piabeasttiof | Nyponse message 24 for causing an

authorisation response message 28 to be sent to the appropriate acquiring bank system 12,

20  The authorisation response message 28 sent by the scheme network system 14 identifies

the original payment authorisation request message 20 and includes routing information

from the payment authorisation request messages 20 and 22. The authorisation response

messages 28 can further identify the home currency, the converted transaction amount and

the exchange rate of the respective fields of the payment authorisation request message 24,

25 whether or not these were contained in the authorisation response message 26. In some
cases, however, these fields may be omitted.

The acquirer bank system 12 receives the authorisation responsé message 28 and
identifies routing information in the authorisation response message for sending an
authorisation response message 30 to the transaction terminal system 10.

30 The authorisation request and response messages can include various fields. For
example the authorisation request and/or response messages can include fields selected

from, for example:



15If, at 362, on the basis of the alert message 360 displayed at 358, the user chooses to continue with
the selected currency, then the process passes to 364 (Figure 4B) via M as described earlier.
AlternativelyVf? 30036227813 determined that the user chooses not to continueP&EHCHRENA4GRH
currency, then the process returns via 0 and C to Figure 4A and at 382 the DCC status is noted as
"unconverted" and continues in the local currency. A®0 described above, the transaction terminal
system 10 makes a check at 386 in Figure 4A as to whether an authorisation is needed for the

transaction, and if So, the/ B S8R HARNHER L ddetininerimeseage tBrean be performed at 388.
Authorisation may Rot be eegraicest iar exanTiiR, deHigrnaaHRsetibe HRsAAIANSbEIR Y A

predetermined value, or if th? "authorisation made" flag is set. The transaction terminal sy_s;tem 10 then
continues the 25 transactidn FEHETh MU Ha iRt SRerifdgorhs oearseetig sapprRb aimdthe

clearing advicesaethsagamiiabciiteelagal currency with the approval code obtained from 388.
Alternatively, if it is_determiqed at 386 that the “authorisation made" flag is set, the transaction terminal
system 10 then continuesthe tran oA ] aﬁl\;%/iﬁlfs g%gﬂ%gﬁ&ﬁaﬁﬂﬂ“c?gﬁ%tdft@aﬁﬁﬁlaﬂvice
message usingfithédocabhemugncy with the approval code 30 obtained previously at 336. Note that the

clearing messages are usua’IcIX c%%thered cli?{% (g batch at transaction terminal system 10, and being sent
0

to acquirer bank system\lafas paR%?frélﬁe ay processing; or being sent as a series of clearing

advices before end of daya tiatEn2isEiBH A28 hAR GinIR2H09/000623 25 The process then completes at

400. For example, the traggh%g( oncan (B?ect?erpf)%et%g using that currency after receiving the
i il R s e

authorization approval an Ing the receipt printe r to sign off. Figure 6 illustrates an
examplé authorisation precesschsritiesttifiery @b38884da6 in Figures 4A/4C. An example of an

)
authorisation process as ideptified at 336 in.Figure 4C will be described first of all. ~ The processor
VA I Lty i

40 (Figure 2) of the transaction terninal system e to the DCC module 46 (Figure 2), can
be operable to generate & F&)vranityomihderisatiofield;

- a POS condition code field;
- an acquiring institution identification field;
15 - a retrieval reference number field;
- -an authorisation code or approval code field;
- a response code field;
- a card acceptor identification field;
- a card acceptor name and location field;
20 - a transaction currency code field;
- a cardholder billing currency field;
- an additional POS information field; and
- a private field.
As indicated above, Figure 6 illustrates an example of an authorisation process as
25  identified at 388 and 336 in Figures 4A and 4C. The only difference between the
authorisation processes for step 336 and 388 is that authorisation request messages 20 and
22 for step 336 will contain the transaction amount in the local currency of the transaction
terminal system 10 and identify as the transaction currency the local currency of the
transaction terminal system 10, whereas the authorisation request messages 20 and 22 for
30 step 388 will contain the transaction amount in the currency selected for DCC and will

indicate that currency.



10 request message 20 that is transmitted to the acquirer bank system 12 associated with the
transaction terminal system 10 or a retailer operating the transaction terminal system 10. The payment
authorisatio® fegfle8dil ek sage 20 includes data that identifies the capturedPédr& B/ WA etails of
the transaction including the local currency of the transaction terminal system 10 and the transaction
amount in that currency, and routing information 15 i@8ntifying the transaction terminal system 10. The
message 20 can be sent, for example, using a conventional message protocol, for example using a
message packet-bdSAPPiBeotsl €eeh desqibebabove, thenpasioenivéerbrnkl opstéinarl Berepeistsls the
payment authqiiseting ussusLommanate 20.Ues. e Lensprligy ﬁﬁi{ﬁﬁgﬂé RS Y S?'g]?agl?gl(_)f/)ses the

payment authorisation request 20 message 20 to determine an appropriate scheme networ A for the

card concerfEHSHHRS B cAehh adBheEd mRrisgrfienetien of teywhasenacurtmey téomithes

identifying smawamtwmhﬁggt&ﬁiahtf&mi\é%&ﬁm%E‘Bﬁ@%@’@{@ik?a;TJh%@&%‘t@E?{n%%k %(Xé em
then sends z?payg%?%‘%nh gﬁalon request message 22 to the appropriate scheme network 14. The
0

payment autfigtis s Aipms op billing syEsReY R BN D AYeraoauirs henkaristaion

request meskageRAhérchingdampetadleaidhadeansactinmanaitBS the 05U ESRCYOE hsich
transaction terminal f stem 1 ancht?h%}gansfﬁction amount in that currency, and additionally routing
G el P

information RISRERANG tHE SJsths3y)- Thieaomviess bank syslsnbis idgnencrablestage 22
can be sentréaraxanplekrsitgiaeamentionatlerasaae RiningelssstehaIRA B4 SE.LAYtRgrisation

message us&r}gg a message gac et- 30(5 sed protocol. The scheme network 14 receives the
payment authon<atio efe%ﬂ 49 foKvar fjﬁﬁwgﬁﬁeéﬁ%ﬁﬁI‘QrtB%lﬁk}@Wé}?F"l’Qrgﬂéaﬁéﬁé@@m@

receivad payrtentiauthasisptinbie Guest: \WO 20N kRS LRRETIGRRNY 80623 LAY eREAIRR2 tO

identify the isnssgﬂg J}lnsanC{al ir]56rt1itution that issued the payment card. This can be determined by
comparing the recelveayﬁg)l%e t card data to tables identifying issuing financial institution codes in the

received payment R&tdrdéigils.ﬂigmﬁti@&lamf@ﬁds&gjm&fﬁaﬁgggﬁﬁtgg%mﬁ%%ﬂ@ to a multi
currency semﬁg}dtgiscgglme neav%r; 5 ?/steé%M is operable to identify the home curréncy (or the
billing currensy) 1orthe BRATIRORUIG St darsEisoiomm e GihgmdacAd AndithaSCSy sedviedte g,
from the PANhtosidengify anfake hangscie teatlieg ByRerorake Br pRsd: A6y iRBR6tGRJRENINA!
systen] 510 aﬂ)d tt'n%lrg%curretnc of the i suin%ﬁl];i{u\(znci | institution system and to compute an equivalent
amountin the Rome C%I}%%é?}\.{ﬁ@ &l ofRApYiquahsofisyseeanrReramomedtdesean bayment
authorisatiocordigueed aetissagdraétiocs appidpriie issudiss financihinilwion sysisBchP that, in
addition to sgme eonrmaw sof the data of the payment authorisation request message 22 and additional
routing information |cPen'tifying the scheme network 14 also identifies the home currency of the issuing

financial institutionSiinéldrhn shehercesnof Riginoy SHethins® a8 b MRS RYHh ;8Rheme network
system 15 l14.and the exchange rate usgd by th heme network system 14 in respective fields of
the paymen%(gtlﬂ §rg§§(5ﬁ1e§e?}(lq#§g§ﬁﬁ 3§§@?}F Egk%e%‘ﬁﬂ%ﬁdpé@cﬂgm%er@t\%m%rh%berated
by VISA, theysteme 8 torbe pyodbssabby elitepriaRsagipnIan e DETHER SHSEhante aleaig4ontained

in fields 51,56(3) Jv‘%éof reg%%gctiv?elil of thehgay nt aythorisation request message 24. The scheme
network 14 18 then gperanie T8 for-Fat ié{’lfﬁ UYRIOEHRARIBIT ASARPSPPRIBL iyadaptikeissuing

financial indtinsanticyseéemikd wolocal heglitdhgemessage 22 can be sent, for example, using a
conventional mesil%%ﬁ protocol, SAJCh ﬁ?s?i m&ss e packet-based protocol. The issuing financial
institution system 15 TSRS S MEAVUIRTBIFEeHfso Figures 4A, 4B and 4C, and Figures
5A and 5B, it will be noted that the transaction terminal system 10 includes a process code
25  in arate request message transmitted to the DCC host system 18, and the DCC host system
18 is responsive to the process code to control the processing of the rate response message
and the transaction terminal system 10 is responsive to the Action Codes and Reason
Codes to determine further processing. It will be appreciated, however, that in another
example, the encoding of the rate request message could be effected other than by using
30 process, action and reason codes, for example by using selective population of fields of the
rate request message and the rate response message, where certain fields could be left

blank or set to predetermined values. Where reference is made to a blank field this can



request message 24 and processes the authorisation request by comparing the details of the 25
payment request to records held for the payment card concerned. The issuing financial institution
system 16 MEMeIRd B&13ils of the payment card account, including details BETHEFA)N¢%ard holder,
a card purchase record, a credit limit, whether the account is active or blocked, a billing currency, etc.
The issuing financial institution system 16 is operabR®to use the payment card details to confirm that
the payment card is active and not blocked, 30 and then to check that the payment can be authorised

in accordarigelvden flenexample sedtaerdierentenhabaficd ol samseor Dsamsietheiwluss et amount

of the transgg%pa@fgﬁado@ymmﬁmgmémqag{gé #Blavailable credit, etc.). If the transaction is to be
authorised, then WO 2009/112812PCT/GB2009/000623 27 the issuing financial institution system 16

will reserve the artsPan Yell 38 the RATHHD S HbmEREQIR AR Y SO IR S NES SR 8e against

the card acequpéspadswitheaassalmanchriy oRiéiBeRdsitive authorisation response message 26 to be
sent to the transaction terminal system 10 using the r_ouyn% igformatio contained in géfgreceived

paymefit 5 authoriSBiSAPRBIIALT FrAUSSIJReSI R £AB S ORI SRE &4 "8 Y&tEPral check is

required, theileaf @pRIARNARINGYRIYV/BASPoNse message is generated instead. The authorisation
response message 26 identifies the original payment authorisation request message 20 and includes
the routing inform&tﬂﬂcﬁ%‘l’?ﬁggpayment authorisation request messages 20, 22 and 24. In some
authorisation respgrse: messagesf Anmiskienssuing financial institution system will also include in the
authorisation response message 26 the home currency, the converted transaction amount and the
exchange rate recERSEMR ff?é’%@é‘éétc?wgtff’étds of the payment authorisation request message 24

(althoygh in some Lasesidesmed)dvalanaitiactibn;
a local currency merchant ID;
a local currency TID;
an acquirer ID;
a base amount;
15 a card BIN/IIN number;
a rate request reference ID;
a card type;
a till ID/Merchant POS;
a foreign currency code (e.g., a foreign currency alpha code).
20 An example rate response message can include, for example one or more fields
selected from the following fields for:
a process code; |
a date and time of transmission;
a system trace audit number;
25 a date and time of local transaction;
a local currency merchant 1D;
a local currency TID;
an acquirer ID;
a base amount;
30 a foreign amount;
a card BIN/IIN number;

an exchange rate;



The issuing financial institution system 16 returns the authorisation response 15 message 26 to the
scheme network 14 using the routing information from the payment authorisation request message 24.
The scheméMse¥rk13812eceives the authorisation response message 26 fdli§dRIAY8SEEing
information from the authorisation response message 24 for causing an authorisation response
message 28 to be sent to the appropriate acquiring baink system 12. 20 The authorisation_response
message 28 sent by the scheme network system 14 identifies the original payment authorisation
request message z%rﬁﬁcf‘?ﬂ}}ﬁfaé FEaad Hformation from the payment authorisation request
messages 20 and 2zafdg/peithorisation response messages 28 can further identl]‘y the home
currency, the converted transaction amount and the exchange rate of the respective f_|elds of the
payment authorisaﬁlc}rlunr‘éedff s’iaﬁ"?essage 24, 25 whether or not these were contained in the

authorisation respanfeaipassagmap chdsqioe @dﬁ;ﬁﬂemﬁagﬁdﬁ%ﬁc@eizﬂgnﬂﬁiﬁgﬁ o_rf1_1itted. ; The
acquirer,bank system 12 receives the authorisgtion response message 28 and | entifies routing
information in the aal:%?gr?sgﬁgﬂ%’g%ggﬁ%‘éﬁ%é% G BRI RIS utamSH 2iRbh sed8onse message 30
to the transaction teuhlihBlmestbamtIPOSOThe authorisation request and response messages c_anI d'
include various fields, For example the authorisation request and/or response messages can include
fields selected frong,?ng%‘?aﬁweﬁfgp?%ﬁ 2009/112812PCT/GB2009/000623 28 a message type

identifier field definirgpmmmesisagetggeageprocessing code field defining a transactipn type and an
account type; a i iiRRsa tpﬁll%mount field spgcifylng the transaptlon amount in the trgnsactlon
terminal currency; 5a transaction amount field specifying the transaction amount in an issuing
institutih currencyam#ragpitadge rate field;

areason code.

Also, it should be mentioned that although reference is made to a rate request
message and a rate response message, the message transfer could involve one or more rate
request messages and one or more rate response messages.

15 The DCC program modules 46 and 76 may each be embodied in one or more
computer program products for operating the processors 40 and 70, respectively. In other
words, the processes and modules described with reference to Figures 4A, 4B and 4C can
be implemented by one or more computer program products operable to control the
processor(s) 40 of the transaction terminal system 10. Similarly, the processes and

20 modules described with reference to Figures SA and 5B can be implemented by one or
more computer program products operable to control the processor(s) 70 of the DCC host
system 18. Each computer program product may be in the form of one or more computer
programs provided, for example on a carrier medium forming a computer readable
medium. The carrier medium could be a storage medium such as a solid state, magnetic,

25  optical, magneto-optical or other storage medium. The carrier medium could be a
transmission medium such as broadcast, telephonic, computer network, wired, wireless,
electrical, electromagnetic optical or any other transmission medium.

It should be noted that the term “payment card” as used herein is used in a generic
manner to describe a token or device or carrier that can be used to effect a transaction

30  based on an account associated therewith. It should be noted that the “payment card” does
not need to take form of a conventional rectangular plastic credit card or the like, possible

with an integrated chip integrated therein, but the “payment card”, within the meaning



a transmission date and time field; an expiration date field for the payment card; 10a merchant
category code field; an acquiring institution country code field; a POS entry mode code field; a POS
condition coW® #8818 Ecquiring institution identification field; 15a retrieval Refétdi?0899AeB2r field; an
authorisation code or approval code field; a response code field; a card acceptor identification field; a
card acceptor name and location field; 20a transactih currency code field; a cardholder billing
currency field; an additional POS information field; and a private field.

10

15

applied herein, may take any other form that can be operable as a credit, debit, or other
form of payment token, device or carrier. For example, within the meaning of the term
“payment card” as used herein, a payment system could be based on, or permit the use of
mobile telephones, personal data assistants (PDAs), or other carriers of information as the
“payment card”. In such a case the mobile telephone is typically provided with a chip or

software having functionality equivalent to that of chip of an EMV card. Accordingly,

- where reference is herein to a payment card, it is to be understood that that the “payment

card” can take any suitable form to be operable as a payment token, device or carrier that is

configured to conduct transactions based on an account associated therewith, for example

means of appropriate software and/or a mechanism for transferring information to and
from a payment terminal system (for example via contacts or in a contactless manner).
Although the embodiments described above have been described in detail,
numerous variations and modifications will become apparent to those skilled in the art
once the above disclosure is fully appreciated. It is intended that the following claims be

interpreted to include all such variations and modifications and their equivalents.



As indicated above, Figure 6 illustrates an example of an authorisation process as 25 identified at 388
and 336 in Figures 4A and 4C. The only difference between the authorisation processes for step 336
and 388 is that authorisation request messages 20 and 22 for step 336 will contain the transaction
amount in the local currency of the transaction terminal system 10 and identify as the transaction
currency the local currency of the transaction terminzd system 10, whereas the authorisation request
messages 20 and 22 for 30 step 388 will contain the transaction amount in the currency selected for
DCC and willlindMate that currency. WO 2009/112812PCT/GB2009/000623 29 Following the
steps described above, the payment terminal can then be operable to require the user to confirm the

selection, fqr exan)gpk@agyapﬁi&iwﬁiﬁ%pgégggﬁrcﬂg{ﬁ&;%(or requesting entry of a PIN number). On
confirmation of the chosen currency for the transaction, the transaction terminal system 10 is operable

to transmit a clearm®f MaYsakfe e BLeFARAhECHRS NS RRYD ¢ RarddBIRing L UireTielioReddale) to the

acquire bank system 12 dRather tharrsendipg @ slearing W%ﬁ@@%%%aﬁ‘ i ARLlpPne as a
batch process, for example at the end of the day). The acquirer bank system is then operable to return

and acRnowledgefeAtd RO PRAHEA e dinal system 10 that the clearing has been accepted and

to forward the clearing, messadRi i dhaaehems asinerkoldrebigsrbapadanetuork 14 is operable
further for forward the clearinggm‘essage to the issuing financial institutions system 16. Returning to

Figures 4A, 4B andPAeEesinBrogseRE#RIf be implemented using individual software modules that
together form the CP module 4diansihedata Catagdple 4R the spakaem i Zalthatrapsagtiopterminal

system 10 to be processed by the processor(s) 15 40 of the transaction terminal system 10. Individual

software program modul§§'6HRIBe RmigeRE e A b FAEERIAS aph ot WiRapiiResyhsaction

terming) to local requiremgRitsequesBiMilRlYedN6 RERRASS ClaHBYI@HRMuARARB CAlidPRINReRented
using individual software modules that together form the DCC module 76 in the storage 72 of the DCC

host 20 system 18 to be [B08s888 BYSIHR 25Uty A0 B EIS TROBVRBLP Ry NS, Individual

software program modulessaiddde-GoRlipuned et oAty e appsppriate to adapt the transaction
terminal to local requirements. In the processes described with reference to Figures 4A, 4B and

4C, and Figures SAYHASBSRRiVBE Hotdid tRarsHemesicirsidshiftafsiremired Piansatssdhrocess

code data and a respective request type indicator indicative of the type of rate request
15 message for use by the remote host system to control processing of the rate request
message using the determined payment card data,
- wherein a rate request message for at least a selected rate request message type
includes a conversion currency field for a conversion currency indicator, and
- wherein at least one response message is a rate response message including a
20 conversion currency indicator, a conversion rate indicator and a converted

transaction amount value for that currency.

2. The transaction terminal system of claim 1, wherein:
the processing logic is operable to transmit an authorisation request message
25  including information indicative of received payment card data and transaction details to a
remote system, and to receive an authorisation response message containing information
indicative of a billing currency for the payment card,
the processing logic being further operable to transmit a rate request message of a
fourth type to the host system for a currency conversion rate for the billing currency, the
30  rate request message including a billing currency indicator in the conversion currency field
and a fourth rate request type indicator indicative that the rate request message is of the

fourth type and the conversion currency field contains a billing currency indicator.



25 in a rate request message transmitted to the DCC host system 18, and the DCC host system 18 is
responsive to the process code to control the processing of the rate response message and the
transaction terminal system 10 is responsive to the Action Codes and Reason Codes to determine
further processing. It will be appreciated, however, that in another example, the encoding of the rate
request message could be effected other than by using 30process, action and reason codes, for
example by using selective population of fields of the rate request message and the rate response
message, where certain fields could be left blank or set to predetermined values. Where reference is

mad (0 a bank gl U ca1 WV A00HL125A2RCTIGEP091000623 A0.nelyge o1 exppl seting

the content of a fie

the field.

to all zeros, or to so er values that not correspond to a valid content for
chipsuirdsoaddr agdiikegpecifisifie lth gheetiopasealbavep doeataredulesionfessade and a rate

response message I ther: fiel r e ' or
example, one or mgﬁggfgiﬁggl&% %ﬁ%’ﬁ%ﬁ%ﬁ%ﬁg S r% a %Eo%ifgs? %ggéf;@ég?e&gﬁa’%ime of

transmission; a sybidimgraceeagidinfaumbern stdesé emtheipay ok b cardansaction;
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- in the event of billing currency information being retrieved from the payment
card, to transmit a rate request message of a first type that includes a first request
type indicator indicative that the rate request message is of the first type and
includes a conversion currency indicator representative of a billing currency

retrieved or derived from information retrieved from the payment card.

4. The transaction terminal system of any one of the preceding claims, the processing
logic comprising a switchable logic module switchable to be active or inactive, which
switchable logic module is operable, when active and in the absence of a conversion
currency being identified in the transaction terminal system, to transmit a rate request
message of a second type that includes a second request type indicator indicative that the
rate request message is of the second type and does not include a conversion currency

indicator.

5. The transaction terminal system of any one of the preceding claims, wherein the
card reader is a chip card reader and the processing logic comprises a chip logic module
configured:
- to respond to insertion of a payment card having a logic chip to attempt to retrieve
issuer country information stored on the payment card; and
- in the event of issuer country information being retrieved from the payment card,
to transmit a rate request message of a third type that includes a third request type
indicator indicative that the rate request message is of the third type and includes an
issuer country indicator representative of an issuer country retrieved or derived

from information retrieved from the payment card.



a local currency merchant ID; a local currency TID; an acquirer ID; a base amount; 15a card BIN/TIN
number; a rate request reference ID; a card type; a till ID/Merchant POS; a foreign currency code (e.g.,
a foreign currency alpha code). 20An example rate response message can include, for example one or
more fields selected from the following fields for: a process code; a date and time of transmission; a
system trace audit number; 25a date and time of locl transaction; a local currency merchant ID; a

local currency TID;
6. The transaction terminal system of any preceding claim, further comprising an

output interface, the processing logic comprising a menu logic module operable, in the
absence of other identification of a conversion currency in the transaction terminal system:
- to identify to an user via the output interface a plurality of available conversion

5 currencies for selection by the user of a conversion currency, and
- in response to user selection of a conversion currency, to transmit a rate request
message of a fifth type that includes a fifth request type indicator indicative that the
rate request message is of the fifth type and includes a conversion currency

indicator representative of the user selected conversion currency.

10
7. The transaction terminal system of claim 6, wherein the processing logic is
responsive to a rate response message indicative that the user selected currency is not a
billing currency for the payment card to output via the output interface an alert to the user
and to prompt the user to confirm or otherwise the user selected conversion currency.

15

8. The transaction terminal system of any preceding claim, wherein the process
means, on receipt of a rate response message identifying a conversion currency, conversion
rate and a converted transaction amount for that conversion currency, is operable to output
via the output interface an indication of the conversion currency, a conversion rate and a
20  converted transaction amount for that conversion currency and to prompt the user to
confirm or otherwise the indicated conversion currency, the conversion rate and the

converted transaction amount for the conversion currency.

0. The transaction terminal system of claim 8, responsive to user confirmation of the
25 indicated conversion currency, the conversion rate and the converted transaction amount
for the conversion currency to effect the transaction using the input transaction details, the
indicated conversion currency, the conversion rate and the converted transaction amount

for the conversion currency.

30 10. The transaction terminal system of claim 9, wherein the process means is operable

to cause clearing information for the indicated conversion currency, the conversion rate



an acquirer ID; a base amount; 30a foreign amount; a card BIN/IN number; an exchange rate; WO
2009/112812PCT/GB2009/000623 31 a rate request reference ID; a card type; an inverted rate; a
foreign currency code, (for example a foreign currency alpha code); 5a home billing currency code (for
example a home currency alpha code); a till ID/merchant POS; a markup percentage; a commission
percentage; 36

and the converted transaction amount for the conversion currency to be transmitted to a

remote external system.

11. The transaction terminal system of any one of the preceding claims, comprising
5  storage operable to store at least one of a reference country indicator or a reference
currency indicator for the transaction terminal system, the processing logic being operable
to identify whether received payment card details are indicative of a payment card for
which an issuer country or billing currency is the reference country or currency and, in the
event that an indicated payment card issuer country or billing currency is the reference
10  country or currency, to process a transaction in a currency corresponding to a currency for
the reference country or to the reference currency without transmitting a rate request

message.

12. A dynamic currency conversion host system comprising:
15 - a host communications interface to connect to a transaction terminal system
according to any one of the preceding claims; and
- host processing logic operable:
- to receive a rate request message from the transaction terminal, wherein a
rate request message includes payment card data determined by the
20 transaction terminal system and a request type indicator indicative that the
rate request message is of one of plurality of types of rate request message,
and wherein a rate request message for at least a selected rate request message
type includes a conversion currency field for a conversion currency indicator;
- to use the request type indicator to control the processing of the rate request
25 message using the payment card data provided in the rate request message
including determining a conversion rate and a converted transaction amount
in response to a rate request message that includes an indicated conversion
currency and determining a conversion currency, a conversion rate and a
converted transaction amount for the determined conversion currency in
30 response to a rate request message without an indicated conversion currency;

and



a commission value; 10an action code; a reason code. Also, it should be mentioned that although
reference is made to a rate request message and a rate response message, the message transfer
could involve one or more rate request messages and one or more rate response messages. 15The
DCC program modules 46 and 76 may each be embodied in one or more computer program products
for operating the processors 40 and 70, respectively37n other words, the processes and modules
described with reference to Figures 4A, 4B and 4C can be implemented by one or more computer
program products operabie taontrobd the provesson(&ratnet thesttransaakoreominalesysenthao.
Simiary. he processes ffe? medes drsaiibat wIMIEIRIeNERIR EIOPSA AAKaR A be
implemented by one or more computer program products operable to control the processor(s) 70 of
the DCC host system 180Ezete¢bmpacsop@yrant pabruit ivay dvergnebie form of one or more
computer programs provided, for example on a carrier medium forming a computer readable medium.
The carrier medium could be a storage medium such as a solid state, magnetic, 25 optical,
magnefo-optical ol bthkessteysigemediam. Theoperzide neeniuniatodentersierarasesissionspratiiven such
as broadcagt, tele RS- SORRYtEL Jastwork, wired, wireless, electrical, electromagnetic optical or any
other transmission medium. It should be noted that the term "payment card" as used herein is used in
a generic manner to describe a token or device or carrier that can be used to effect a transaction 30
based on anaccoyitasseciatectheraniin i speuibenoled et BRAMEN R SaRS-ARt need
to take form of a conventional rectangular plastic credit card or the like, possible with an integrated
chip integraterintiaresarbussirs "pad rassaciesed " bilithgn cheeneanifeeviD a rate request message

2009/ %28%%&'&/&&&%%9899?@@ details and the host processing logic is operable, in response

to a rate request message without an indicated conversion currency to determine a
conversion currency, a conversion rate and a converted transaction amount for the
determined conversion currency by accessing the mapping using payment card issuer

information from the input payment card details.

15
15. The host system of any of claims 12 to 14, wherein the host processing logic is
operable to respond to a rate request message that includes a first or fourth request type
indicator and a conversion currency indicator indicative of a currency to determine an
available conversion rate and a converted transaction amount.

20

16. The host system of any of claims 12 to 15, wherein the host processing logic is
operable to respond to a rate request message that includes a second request type indicator
and does not include a conversion currency indicator by accessing stored billing currency
mapping information to determine a billing currency for the payment card, and by

25  determining an available conversion rate and converted transaction amount.

17. The host system of any of claims 12 to 16, wherein the host processing logic
operable to respond to a rate request message that includes a third request type indicator
and an issuer country indicator by accessing a stored country to currency mapping
30 information to identify a currency and by determining a currency code and an available

conversion rate and converted transaction amount.



32 applied herein, may take any other form that can be operable as a credit, debit, or other form of
payment token, device or carrier. For example, within the meaning of the term "payment card" as used
herein, a payment system could be based on, or permit the use of mobile telephones, personal data
assistants (PDASs), or other carriers of information as the 5 "payment card". In such a case the mobile
telephone is typically provided with a chip or softwart having functionality equivalent to that of chip of
an EMV card. Accordingly, where reference is herein to a payment card, it is to be understood that that
the "paymeh8.cardTleahastkey siem sitalylerforh ¢hives dgarable wheaagpayimdstgkeegsdmgdegir tarrier
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currency.

19. The host system of any of claims 12 to 18, wherein the host processing logic is
operable:

10 - to respond to a rate request message including a fifth request type indicator, input
payment card details and a user selected currency to use the mapping to use stored
payment card issuer to billing currency mapping information to determine a billing
currency associated with a payment card issuer identified in the input payment card
details;

15 - to compare the determined billing currency with the user selected conversion
currency; and
- to transmit a rate response message indicating whether or not the determined

billing currency corresponds to the user selected billing currency.

20 20. A dynamic currency conversion system comprising at least one transaction terminal
system as claimed in any of claims 1 to 11 and a dynamic currency conversion host system

as claimed in any of claims 12 to 19.

21. A method of operating the transaction terminal system of any one of claims 1 to 11,
25  comprising the transaction terminal system:
- receiving payment card data from a payment card and transaction details at the at
least one input interface; and
- processing logic, determining payment card data available from the payment card
and using the determined payment car data to determine one of a plurality of types
30 of rate request messages to transmit via a communications interface to a remote
host system to identify a currency conversion rate, and

- receiving a response message from the host system,



10

15

20

25

30

22.

claims

23.

39

- wherein each type of rate request message includes the determined payment card
data and a respective request type indicator indicative of the type rate request
message,

- wherein, a rate request message for at least a selected rate request message type
includes a conversion currency field for a conversion currency indicator, and

- wherein at least one response message is a rate response message including a
conversion currency indicator, a conversion rate indicator and a converted

transaction amount value for that currency.

A method of operating the dynamic currency conversion host system of any one of
12 to 19, the method comprising the host processing logic of the host system:

- receiving a rate request message via the host communications interface from a
transaction terminal, wherein the rate request message includes a request type
indicator indicative that the rate request message is one of plurality of types of rate
request message and identifying the data provided by the rate request message and
a type of process to be used by the host system to determine a currency conversion
rate, and wherein a rate request message for at least a selected rate request message
type includes a conversion currency field for a conversion currency indicator;

- using the request type indicator to control processing of the payment card data
provided in the rate request message including determining a conversion rate and a
converted transaction amount in response to a rate request message that includes an
indicated conversion currency and determining a conversion currency, a conversion
rate and a converted transaction amount for the determined conversion currency in
response to a rate request message without an indicated conversion currency; and

- transmitting to the transaction terminal system a rate response message that
includes a conversion currency indicator, a conversion rate indicator and a

converted transaction amount value for that conversion currency.

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

method of any of claim 21 or claim 22.



