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PAYMENT TERMINAL DEVICE AND METHOD

Summary

The present disclosure relates to payment terminal devices and methods of operating a payment

terminal device for offering currency conversion.

Background

In recent years, the use of contactless payments has significantly increased through the use of
contactless payments carriers and contactless payment terminals, the increase being driven in part by
the greater convenience provided to users for which the payment procedure has been made quicker
and simpler. In this context, users can refer to either users of a payment carrier or to users of a
payment terminal (if any), for example at a point-of-sale. Examples of contactless payment carrier
include contactless credit or debit cards, mobile application while the use of tokenisation services has

also participated in this more widespread use of contactless solutions.

However, while the contactless payment procedure appears to have been simplified from a user’s
perspective, specific security procedures had to be created to accommodate the fact that the payment
procedure would necessarily differ from a payment procedure where a card is physically inserted in a
terminal for most of the duration of the transaction. Such security procedures are critical to try to
ensure that the transaction is not fraudulent and thus have to be followed as a matter of regulation and
of practical considerations. An example of specifications for contactless payments is [1] “EMV®
Contactless Specifications for Payment Systems” Book C-3, the contents of which is fully incorporated
herein by reference and which specifies security and authentications procedures for carrying out

contactless transactions with a Europay, MasterCard, and Visa “EMV” card.

While such procedures are now relatively well established, they have been designed with a conventional
transaction in mind (which still represents the vast majority of transactions carried out in the world) and
are not necessarily well adapted to less conventional transactions. One example of less conventional
transactions is transactions involving a currency conversion option for settling a transaction in a
currency that differs from the transaction of the terminal. For example, when transactions are made
with payment means that are associated with a foreign country and/or a foreign currency, the
transaction can be offered in the local currency or in a currency for the payment means. As will be clear
from the discussion below, current contactless payment procedures are not well adapted to address

these types of situations. It can thus be desirable to provide arrangements for addresses such cases.
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Summary
The invention is defined in the appended claims.

In a first example of the present disclosure, there is provided a payment terminal device for offering
currency conversion from a terminal currency to a foreign currency for a contactless payment, the
terminal being associated with a terminal currency. The payment terminal device comprises a
contactless payment carrier reader configured to communicate with a contactless payment carrier; a
communication module configured to communicate messages with a remote location; and a controller.
The controller is configured to: receive, from the contactless payment carrier reader, payment data
from a contactless payment carrier for completing a transaction, the payment data comprising a
cryptogram and the transaction being associated with a transaction amount in the terminal currency;
store the received payment data including the cryptogram; determine whether the transaction will be
completed in a foreign currency or in the terminal currency, the foreign currency being a currency that
differs from the terminal currency; if it is determined that the transaction will be completed in the
foreign currency, generate an authorisation request message of a first type, wherein an authorisation
request message of the first type includes a foreign currency indicator identifying the foreign currency; a
converted transaction amount, the converted transaction amount corresponding to the transaction
amount converted to the foreign currency, a terminal currency indicator identifying the terminal
currency, the transaction amount and the cryptogram; if it is determined that the transaction will be
completed in the terminal currency, generate an authorisation request message of a second type,
wherein an authorisation request message of the second type includes the terminal currency indicator,
the transaction amount and the cryptogram; and transmit, via the communication module, the

generated authorisation request message to the remote location for completing the transaction.

According to another example of the present disclosure, there is provided a method of operating a
payment terminal device for offering currency conversion from a terminal currency to a foreign currency
for a contactless payment, the terminal being associated with a terminal currency. The method
comprises receiving, from a contactless payment carrier reader, payment data from a contactless
payment carrier for completing a transaction, the payment data comprising a cryptogram and the
transaction being associated with a transaction amount in the terminal currency; storing the received
payment data including the cryptogram; determining whether the transaction will be completed in a
foreign currency or in the terminal currency, the foreign currency being a currency that differs from the
terminal currency; if it is determined that the transaction will be completed in the foreign currency,
generating an authorisation request message of a first type, wherein an authorisation request message
of the first type includes a foreign currency indicator identifying the foreign currency; a converted

transaction amount, the converted transaction amount corresponding to the transaction amount
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converted to the foreign currency, a terminal currency indicator identifying the terminal currency, the
transaction amount and the cryptogram; if it is determined that the transaction will be completed in the
terminal currency, generating an authorisation request message of a second type, wherein an
authorisation request message of the second type includes the terminal currency indicator, the
transaction amount and the cryptogram; and transmitting the generated authorisation request message

to the remote location for completing the transaction.

Such examples provide an arrangement which can efficiently provide currency conversion for

transactions completed with a contactless payment carrier.

List of Figures

Example implementations of the present disclosure will now be described with reference to the
accompanying drawings, throughout which like parts may be referred to by like references, and in

which:
Figure 1 illustrates a flow diagram of sample transaction processing using contactless payment carrier;

Figure 2 illustrates an example method of operating a payment terminal device for offering currency

conversion for a contactless payment;

Figures 3A-3B illustrate an example flow diagram of a transaction processing using contactless payment

carrier with currency conversion;
Figure 4 illustrates an example payment system comprising a payment terminal device; and

Figure 5 illustrates another example payment system comprising a payment terminal device.

Example Implementations

Examples of the present disclosure will now be provided for illustrative purposes only and the skilled
person will understand that the teachings provided in respect of one or more examples apply equally to

any other possible examples so long as this is technically feasible.

Figure 1 illustrates a flow diagram of transaction processing using a contactless payment carrier,
extracted from [1], Figure 2-1 (which may have been slightly reformatted). This flow diagram is
discussed in sections 2.3, 2.4 and 2.5 of this document. This flow diagram is for carrying out operations
that can be any of a purchase transaction, a cash withdrawal or a refund. In most purchase
transactions, it is expected that only the relevant steps of S101-S111 for the reader and of S151-S154 for

the EMV card will be carried out. In some cases, where for example information is to be updated on the
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card, steps S113-S115 (for the reader) and S155-S157 (for the card) may also have to be carried out to
complete such updates. These steps require that the contactless card be presented again, i.e. the
second presentation, to the reader to complete the operation. The typical contactless experience is one

presentation of the contactless card to the reader, the second presentation for card update is optional.

According to this flow, if for example a customer wishes to purchase goods or services at a Point-Of-Sale
“POS” facility using a contactless foreign card (relative to the POS’s currency and/or country), according
to the current arrangements, the customer would have to present the card to the reader, which
automatically results in the creation of a cryptogram and of an authorisation message that is
transmitted (in the “Online Processing” step $110) to a remote system (relative to the POS). By default,
the system is thus not designed to accommodate currency conversion when using contactless foreign

cards.

In some example implementations, the current arrangement can be modified or used to accommodate
currency conversion. In such examples, once the currency conversion eligibility is detected and if
currency conversion is selected (e.g. after receipt of an input from the customer and/or a POS operator),
the first cryptogram in the local currency for which the card was presented the first time, can be
cancelled. Then a new separate transaction will be initiated using the same Application ID (AID) selected
earlier, but with the foreign currency and the converted amount in the foreign currency that has been
selected by the customer. However, as this is a new separate transaction, the customer will have to
present the contactless card again to complete this second transaction. Examples of Application IDs are
A0000000041010 = MasterCard Credit, AO0O00000031010 = VISA Credit, AO00000025010801 = Amex.
Note that a card might have multiple Application IDs. In this case, the card may give a priority to an
Application ID and/or the terminal may allow the customer to choose, if the terminal accepts both

Application IDs.

Accordingly, it is possible to provide a system which uses the current contactless procedures to provide
a currency conversion service. However, such an arrangement will effectively require the contactless
card to be presented to the reader twice or the contactless card to be left on the reader for the whole
duration in order to complete the transaction in the foreign currency. Therefore, it can be desirable to
provide an arrangement wherein the flow and terminal for providing currency conversion for
contactless transactions have been simplified. It is noteworthy that this problem is clearly specific to
contactless situations and is not faced in other cases, as in all other cases, the contact card is inserted
and remained in the reader until the transaction is completed. In contrast, with contactless
transactions, the card is in contact with the contactless reader for short period of time, before it is even
determined whether the transaction is eligible for currency conversion and before currency conversion

can be selected. Also, as an input will generally be required to determine whether to use currency
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conversion (so that the user/cardholder can review the exchange rate and/or converted amount and
decide accordingly), the cardholder cannot reasonably be expected to keep the card in contact with the
reader for the duration of the transaction. In particular the cardholder cannot be expected to keep the
card in contact with the reader while the cardholder, merchant staff or any other relevant user review
the currency conversion information, make a decision and then input the currency conversion selection,

which may have to be performed on the contactless reader itself.

Figure 2 illustrates an example method of operating a payment terminal device for offering currency
conversion for a contactless transaction. The method facilitates the completion of a contactless
transaction with currency conversion from a transaction amount in a terminal currency to a converted
amount in a foreign currency (relative to the terminal currency). Once the method starts, at S201,
payment data (e.g. card data) from a contactless payment carrier for completing a transaction is
received from the contactless payment carrier reader, the payment data comprising a cryptogram. The
cryptogram is generated with transaction amount in the terminal currency and the terminal currency as
the transaction currency. Additionally, the payment data may comprise any combination of one or
more of: a card number, an account number, a payment token, Application Data (see for example [1]), a
currency code, a country code, one or more applications or services supported by the card/payment

carrier, one or more transaction amount thresholds, etc.

The received payment data, and in particular on the cryptogram, is then stored at the terminal system

(5202). At this stage, the contactless card can leave the card reader.

Then, rather than generating and sending an authorisation message comprising the cryptogram
straightaway as in conventional systems, the method moves to step S203 where it is determined
whether the transaction will be completed in a foreign currency or in the terminal currency. For
example, it can be determined that the transaction is eligible to currency conversion and if this is
determined, the customer and/or a POS operator can be offered a currency conversion service. If the
currency conversion offer is accepted, the currency conversion can be detected. In other examples,
there can be an automatic selection of currency conversion based on any one or more the currency
and/or country of the card, a currency conversion parameter set on the card, a currency conversion
parameter set on the terminal, etc. In yet another example, a manual selection may be required for all
transactions at the terminal (for example a terminal that is configured to operate with foreign card
transactions in a store). In some cases, it can be determined that the payment carrier is a card from the
same country as the terminal such that the transaction will then be completed in the local currency.
Regardless of the specific currency conversion detection and/or detection technique, at S203 the
terminal is able to determine whether the transaction will be carried out with a converted transaction

amount in a foreign currency or with the original transaction amount in the terminal currency.
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If it is determined the transaction will be completed in a foreign currency, an authorisation request
message of a first type is generated. An authorisation request message of the first type includes a
foreign currency indicator identifying the foreign currency; a converted transaction amount in the
foreign currency, a terminal currency indicator identifying the terminal currency, the transaction

amount and the cryptogram. (5204). The cryptogram is the same cryptogram generated at S201.

In some cases, the terminal will already have the exchange rate and/or converted amount (e.g. if one or
both have been provided to assist with the currency conversion selection) while in other cases, one or
both may be obtained once the currency conversion has been selected. Also, the suitable exchange
rate can be determined in any appropriate manner. For example, it can be obtained from a local table
of rates at the terminal or any other POS device (e.g. a till) that the terminal is connected to. In other
example, it can be obtained from a remote system such as a currency conversion system, an exchange
rate system, etc. As the skilled person will understand, these rates may be real-time rates or rates
updated on a periodical basis (e.g. daily, twice daily, hourly, etc.). Also, the terminal can sometimes
receive the already converted amount while in other cases it can obtain locally or remotely an exchange
rate and obtain the converted amount by calculating the converted amount based on the obtained

exchange rate.

In any case, once the use of currency conversion for completing the transaction has been detected, the
authorisation request message of the first type can be generated to include a currency indicator
identifying the foreign currency and a converted transaction amount. As discussed above, the
converted transaction amount corresponds to the transaction amount converted to the foreign
currency. For example, while parts of the generated authorisation message can be identical to an
authorisation request message of a second type for completing the transaction in the terminal currency,

e.g. the cryptogram, additional information is also included.

Then, at S206, the generated authorisation request message is transmitted to a remote location for
completing the transaction. The remote location can be any of an acquirer, a bank, a currency
conversion system (e.g. dedicated to the settling of transaction in a foreign currency), or any transaction
settlement element (e.g. for a direct transaction between two parties that does not involve a

conventional banking system).

If on the other hand, it is determined at S203 that the transaction will be completed in the terminal
currency, the method proceeds to S205 where an authorisation request message of the second type is
generated. An authorisation request message of the second type includes the terminal currency
indicator, the transaction amount and the cryptogram. For example an authorisation request message
of the second type can be a conventional authorisation request message for completing a transaction

(e.g. an online transaction without currency conversion). Accordingly, the authorisation request
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message of the second type may not include the foreign currency indicator or the converted amount as

used in the authorisation request message of the first type.

In other words, by avoiding the generation and transmission of the authorisation request message
immediately after the cryptogram has been generated and communicated to the terminal, by having a
deferred authorisation request message of the first type which identifies the foreign currency as the
currency for settling the transaction and by having a deferred authorisation request message of the
second type which identifies the terminal (merchant) currency as the currency for settling the
transaction (as well as the original merchant currency for the transaction), the method illustrated in
Figure 2 provides for carrying out transactions in a contactless manner using a single “tap” of the
contactless card/payment carrier. This therefore enables a simplification of the payment authorisation
process in a secure manner and without having to generate a second cryptogram —which would require

a second “tap” of the contactless card.

Figures 3A-3B collectively illustrate an example flow diagram of online transaction processing using
contactless payment and using currency conversion. In particular, it illustrates the flow mostly from the
perspective of a controller of a terminal system, the controller effectively providing a payment

functionality or payment application.

While the teachings of the present disclosure are not limited to the use of contactless payments as
described in [1], as it effectively defines the specifications for most contactless EMV payments, Figure 3
(Figure 3A and 3B collectively) has been provided to illustrate an example of how it can be modified to
provide a currency conversion service for a contactless transaction without a second presentation of the
contactless payment means. As the skilled person will appreciate, the present disclosure is not limited
to this example and the teachings provided in respect of this example apply equally to other example

implementations.

According to this example implementation, a terminal system can process transactions using a
contactless payment means wherein the currency conversion eligibility and processing being provided

with the card being presented to the reader only once (what was referred to earlier as a single “tap”).

It is noteworthy that Steps 1 to 4 can be standard EMV processing steps, for example as discussed and
defined in [1] and as such will not be described in details in this document. The processing flow
illustrated in Figure 3 might vary depending on the EMV kernel used. However, the teachings to offer
the currency conversion remain the same such that the same or similar currency conversion steps may

for example be implemented with different kernels.

Now turning to the different steps illustrated in Figure 3, as soon as the contactless card is presented to
the reader after Step 2, the payment transaction begins. The payment application requests the relevant

card data from the contactless card through the EMV kernel to perform an online authorisation. The
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payment application can for example use the transaction amount as the Authorized Amount (tag '9F02')
and the terminal currency code as the Transaction Currency Code (tag ‘5F2A’) when requesting the card

data from the contactless card.

The card and EMV kernel can then for example perform standard EMV processing to select the
appropriate application (Step 3), initiate the application processing (Step 4), read the application data
(Step 5), and other risk management checks as deemed appropriate. In particular, at Step 5 for “Read
Application Data”, the card can also read the Application Currency Code (tag 9F42) and Issuer Country
Code (tag 5F28) from the card, if they have not already been read in Initiate Application Processing (Step
4). After these steps, the EMV kernel shall request for an online authorisation cryptogram from the card

for completing or authorising the transaction.

At Step 6, the card can for example perform card risk management and decide either to decline the
transaction offline or to provide to the EMV kernel the relevant data for an online authorisation request,
wherein the relevant data includes in particular an authorisation request cryptogram (ARQC). If the card
declines the transaction offline without an ARQC returned, the process can proceed to Step 17 and the

transaction will be terminated at this stage with the transaction declined.

On the other hand, if an ARQC is returned, the method moves on to Step 7 where the EMV kernel can
retain and provide all the necessary EMV data to the payment application for the construction of an
authorisation request message. The payment application will generate the authorisation request
message based on the card/payment data received from the contactless card. However, in some other
embodiments, the card itself generates the authorisation request message. In this case, the
authorisation request message is sent directly to the cardholder’s issuing bank but further
communication from the issuing bank to the merchant terminal will have to go through a path that is

trusted by the merchant, e.g. its acquirer.

It is also noteworthy that although Steps 6 & 7 have been represented as taking place while the card is
still in contactless connectivity with the reader, the skilled person will appreciate that Steps 6 & 7 may
be performed in full or in part once the card is no longer connected to the reader. As the authorisation
message is typically generated once the cryptogram is obtained and is conventionally sent straightaway
for completing the transaction, it will be appreciated that the generation of authorisation message has
to be intercepted or put on hold quickly before it is transmitted for completion. Accordingly, it is likely
that in practice, this will occur while the card is still in the vicinity of the reader. It is however clear that
this is not a requirement for the card to be near the reader for Steps 6 & 7 or a likewise step to be

carried out.

According to the techniques discussed herein, the contactless card may no longer be kept next to the

reader. This facilitates the use of a contactless card as would be expected by the cardholder while
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maintaining compatibility with the technical systems already in place (and potentially future technical
contactless payment systems) while the card may only be placed next to the reader once for completing
the transaction. In particular, Steps 7-16 provide for a process similar to a deferred authorisation for an
online transaction, but without requesting an AAC (Application Authentication Cryptogram). More
specifically, from Step 7, the payment application can complete the EMV processing and the cardholder
may remove the card from the reader while the payment application temporarily stores the
authorisation data received from the EMV kernel for use at a later stage and without completing the
transaction. While in both an online and offline mode, the authorisation request message is final and
complete once the card is taken off the reader (which, as previously discussed, would require a “double
tap” arrangement for supporting currency conversion), in this case, the authorisation request message
that would otherwise be used is delayed in its generation if currency conversion is appropriate and
selected which in turn reduces the need for the cardholder to present the card again to the contactless

reader.

Now returning to the example of Figure 3, at Step 8, the payment application will determine whether
the transaction amount if it is larger than the Cardholder Verification Method “CVM” Limit. While this
step may not always be implemented, it is expected that in practice this will be a common
check/determination, in view of for example [2] and [3]. Note that the CVM limit can be set on a per-

country basis.

If at Step 8 it is determined that the transaction amount is less than or equal to the CVM Limit, the
transaction is not eligible for currency conversion and performance of CVM is not required. As a result,
the transaction can proceed to Step 13 where the Online Transaction Processing can be performed (for
an online transaction) without currency conversion. The payment application can for example
construct an authorisation request message (using ISO8583 message type as example) according to the
following rules, which can also be used in any contactless payment transactions without currency

conversion.

e For ISO8583-2003, update DEO4 Amount Transaction
— Currency code, amount transaction = terminal currency (same as DE55 tag ‘5F2A’)
— Currency minor unit, amount transaction = terminal currency minor unit

— Value, amount transaction = transaction amount ( same as DE55 tag ‘9F02’)

e ForIS0O8583- 1987/1993
— DEA49 Currency Code, Transaction = terminal currency (same as DE55 tag ‘5F2A")

— DEO4 Amount, Transaction = transaction amount (same as DE55 tag ‘9F02’)

e Regardless of ISO8583 version, DE55 (EMV Data) shall have

— DE55 tag ‘9F02’ Amount, Authorized = transaction amount in terminal currency
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— DE55 tag ‘5F2A’, Transaction Currency Code = terminal currency code

— EMV chip data for authorisation message to be sent in DE55 as per normal

Of course, the skilled person will understand that the use of ISO8583 is merely one option. Any suitable
financial message types may be used such as APACS or AS2805. As part of this Step, the payment can
transmit the authorisation request message online and, once submitted, the process can proceed to

Step 16 for receiving the authorisation response message from the Acquirer.

If at Step 8 it is determined that the transaction amount is greater than the CVM Limit, the process
proceeds to Step 9 to perform the Dynamic Currency Conversion (DCC) Eligibility Detection. From a
perspective, Step 8 can also be seen as part of the DCC Eligibility Detection wherein Step 8 is based on
whether the transaction meets the relevant one or more criteria for DCC eligibility and wherein Step 9 is
based on whether the contactless card meets the relevant one or more criteria for DCC eligibility. In this
case the eligibility check at Step 9 is based on the following criteria for EMV cards (which can be used for
both contact and contactless card eligibility detection) using tag 9F42 (ACC) and tag 5F28 (ICC) obtained

in Step 5 and stored by the payment application at Step 7.

Pseudo-code:

DCC Eligible,

if
(i) ACC (tag 9F42) <> terminal currency code; or
(i) If ACC (tag 9F42) not available, but ICC (tag 5F28) <> terminal country code;

and if
(iii) ACC (tag 9F42) is a supported currencies for DCC; or
(iv) If ACC (tag 9F42) not available, but ICC (tag 5F28) is a supported traveller countries
for DCC;

While other DCC eligibility checks can be carried out, the above example is expected to be widely used.
Additionally, depending on the actual implementation, condition (iii) & (iv) can sometimes be performed
remotely rather than by the payment application. If DCC eligibility check comes back negative, the
method proceeds to Step 12 with the cardholder verification that is generally expected to be carried for
transactions that have an amount greater than the CVM Limit and for generating an appropriate
authorisation request message at Step 13 if the cardholder verification is successful. Note that Steps 12
& 14, Cardholder Verification, can potentially be performed after Step 16 after the authorization is

completed if the cardholder verification method is signature based.
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If the DCC eligibility check comes back positive, the method then proceeds to Step 10, where the
payment application constructs a rate request message and forwards the rate request to obtain a rate
for the foreign currency and/or country identified at Step 9. In other examples, the terminal may be
configured to access a local table, database or likewise means for retrieving the currency conversion
rate for the foreign currency and/or country rather than a remote host or location. Also, in a case
where the foreign currency and/or country detected at Step 9 may be associated with two or more
possible currencies, a plurality of rates may be obtained. For example, a card may be associated with a
first currency as the account currency for this card but also associated with a country where a second
currency is the official currency or the card may be a multi-currency card. Preferably, the first currency
would be used as the preferred one in view of it being associated with the card and the second currency
would not be used in the currency conversion process. But in some cases, a rate may be obtained for
the first and second currencies and the cardholder may be offered currency conversion in both
currencies, or multiple rates may be obtained for the multicurrency card and the cardholder may be
offered currency conversion for the identified currencies that are supported. The cardholder may then
decide to decline the currency conversion offer or to accept the currency conversion in one of the two

or multiple currencies proposed.

Returning to Step 10, the payment application obtains conversion rate information for determining a
converted amount of the transaction amount from the terminal currency to the foreign currency. It is
noteworthy that the conversion rate information may include one or more of: an exchange rate from
the terminal currency to the foreign currency, an exchange rate from the foreign currency to the
terminal currency, the converted amount (e.g. if remotely determined), mark-up information.
Accordingly, and regardless of the converted amount being determined at the payment application, in
another element of the terminal system or remotely (relative to the payment terminal or point-of-sale
terminal), the payment application can then offer to the cardholder that the transaction be completed
in the foreign currency by providing the converted amount and, in some cases, the effective exchange
rate from the transaction amount to the converted amount (which may differ from the obtained
exchange rate if for example a mark-up percentage and/or fee has been added). In other words, the
cardholder is being asked whether they wish to use the currency conversion or to complete the

transaction in the terminal currency (Step 11).

If the cardholder decides not to take the currency conversion offer, then the process proceeds to Step
12 to carry out the appropriate Cardholder Verification. From Step 12, if the Cardholder Verification is
successful, the process moves to Step 13, where the payment application can proceed to construct the
authorisation request message as discussed in the discussion of Step 13 above and to submit the
message to the Acquirer for processing. The payment application can then proceed to Step 16 to

receive the authorisation response message from the Acquirer.
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If on the other hand the cardholder decides to take up the DCC offer at Step 11, the process then

proceeds to Step 14 to carry out the appropriate Cardholder Verification.

Once the Cardholder Verification has been performed, the process proceeds to Step 15 where the
payment application can construct an authorisation request message for supporting currency
conversion, for example according to the rules below. The fields that are underlined below are fields
which will have different values compared to the corresponding fields in the authorisation request
message without currency conversion (see the discussion of Step 13 above). It is also noteworthy that
“home” currency below refers to the “foreign” currency as discussed above. In effect, in a case where
the home currency (relative to the card) differs from the terminal (sometimes also called “local” or
“merchant”) currency, then the home currency is a foreign currency. In other cases, the home currency
and the terminal currency may be identical. Returning to this case where the home currency is a foreign
currency and where the cardholder has accepted the currency conversion offer, the payment
application can generate an authorisation request message based on the following rules, using 1SO8583

message type as an example :

e For ISO8583-2003, update DEO4 Amount Transaction

— Currency code, amount transaction = selected home currency (could be the value in the

EMV tag ‘9F42’)

— Currency minor unit, amount transaction = selected home currency minor unit

— Value, amount transaction = converted transaction amount in home currency

e ForISO8583-1987/1993
— DEA49 Currency Code, Transaction = selected home currency (could be the value in the EMV

tag ‘9F42’)

— DEO4 Amount, Transaction = converted transaction amount in home currency

e Regardless of ISO8583 version, DE55 (EMV Data) shall have
— DESS5 tag ‘9F02’ Amount, Authorized = original amount in terminal currency
— DE55 tag ‘5F2A’, Transaction Currency Code = terminal currency code

— EMV chip data for authorisation message to be sent in DE55 as per normal

Again, the skilled person will appreciate that ISO8583 is merely one of several possible financial message
types that can be used. In particular, the same cryptogram (which is part of the EMV chip data
previously received and store) is sent in this message and in the message that is being sent without
currency conversion. The payment application can then transmit the authorisation request message to
the Acquirer for processing and then await the authorisation response message from the Acquirer (Step

16).
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More specifically, at Step 16, the online authorisation response to the payment application indicates
whether the transaction is approved or declined. The payment application can then display the
appropriate messages to indicate whether the transaction was approved or declined. If for example the
transaction is approved and the Cardholder Verification Method is by signature, the payment
application can cause the printing of the receipt or displaying the signature panel for signature such that

the CVM can be performed thereby also completing the CVM step (Step 14) at the same time.

Accordingly, there has been provided an example of a terminal system wherein the terminal system can
offer currency conversion for transactions, in particular online transactions, settled using a contactless

EMV card.

Figure 4 illustrates an example payment system comprising a payment terminal device. This payment
system comprise a terminal device 200 that can be used with one or more contactless payment carriers

300 and that is connected to a remote payment system 400 and to a point-of-sale (POS) system 100.

The contactless payment carrier 300 may be any suitable contactless payment carrier such as a
contactless card 310 (whether EMV, debit and/or credit card), a mobile phone 320 (for example with a
payment application 321), a token payment system 330, or an EMV device 340 (for example, of any form
factor). It is noteworthy that this is not exhaustive and merely illustrative. For example, the mobile
phone 320 may be configured to carry out payments using tokenisation such that it would transmit a
token for completing the payment rather than an account number or a card number. In other words,
the mobile phone 320 and/or mobile application 321 may be configured to operate as a token payment

system (e.g. token payment device) 330.

The remote payment system is a system at a remote location (relative to the terminal) that is configured
to settle transactions. For example, it can be connected to the Acquirer (the bank or financial institution
for the merchant), to another bank or financial institution or to any other transaction settlement
element or system. For example, the terminal may be connected to a settlement system using a
Blockchain or Blockchain-like technology for settling the transaction directly with the cardholder, with a
financial institution or with any other financial system. It will be appreciated that the remote payment

system could include a DCC rate server that dictates or negotiates currency exchange rates to be used.

In the example of Figure 4, the terminal device 200 is connected to a separate POS system 100 but, from
one perspective, it may be considered as being part of the POS system 100 as the two elements operate
together to offer and settle transactions. The terminal device 200 comprises a contactless reader 210
configured to read and to transmit data to a contactless payment carrier 300. For example, the
contactless reader 210 may be able to transmit a request for data card and/or cryptogram, a transaction
amount and/or a terminal currency to the payment carrier and to receive card/payment data from the

payment carrier, such as a cryptogram for completing the transaction. As the skilled person will
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appreciate, although the contactless reader 210 is called “reader”, it is in fact able to also transmit
signals to the contactless payment means and is thus not limited to a reader with only a contactless

receiver and without a contactless transmitter.

The terminal device 200 also comprises a controller 220 which is configured to control the terminal
device in accordance with the techniques discussed herein, a processor 240 for carrying out instructions
received from the controller 220 and a memory 250 operable to store for example card/payment data
received from the contactless payment carrier 300 for use in the generation of the authorisation request
message of the first or second type. Additionally, the terminal comprises a communication module 230
that is operable to send and/or receive messages with at least the remote payment system 400 at a

remote location.

The POS system may in some cases be seen to include the entire POS system, comprising for example
one or more POS terminals as well as one or more POS servers connected to the POS terminals and used

for any of: accounting purposes, data back-up, communications with the Acquirer, etc.

As previously mentioned, the payment system of Figure 4 is an illustrative example and in other cases
the system may comprise more, fewer or different elements and the elements may be distributed
differently and/or the communications between the different elements can follow different paths. For
example, the controller 220 of the terminal device 200 may be configured to cause the POS system 100
to send the authorisation request message to the remote payment system 400, thereby transmitting

this message to the remote location for the remote payment system via the POS system.

Figure 5 illustrates another example payment system comprising a payment terminal device. As this
payment system is similar to the one discussed above in respect of Figure 4, the discussion of the
elements of the system will not be repeated again. However, in this second illustrative example, the
terminal device 200 is part of the POS system and has for example access to the communication module
130 of the POS system. Also, the controller 220 of the terminal device 200 may be at least in part
shared with one or more controllers of the POS system 100. For example, the POS system can comprise
a cash register device that is physically connected to the terminal device for receiving contactless
payment and the two devices can be seen as a single logical entity with contactless and currency
conversion capabilities. Also, the memory 250 and/or processor 240 may in fact be shared with

corresponding resources of the point of sale system 100, if appropriate.

It is noteworthy that the present disclosure is applicable mostly to online transactions at a merchant
point of sale but can also be used for other transactions that also face the same limitation of having to

put the card in contact twice if currency conversion is to be used.

Regarding the contactless payment carriers, as previously discussed the techniques discussed herein

have been developed mostly with contactless card transactions in mind but, as the skilled person will
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appreciate, these techniques could also be adapted to be used with other types of contactless payments

means, such as a mobile payment application, tokenisation means, etc.

Additionally, while in the above description, it has been discussed that the authorisation request
messages of the first or second type generated once the currency conversion eligibility and selection
have been determined, the skilled person will appreciate that this may be implemented in different
manner which are all within the scope of the present disclosure. For example, in some cases the
terminal device may generate a temporary message with the transaction amount in the terminal
currency, an identifier for the terminal currency and the cryptogram before or while the DCC eligibility
and/or selection are determined. Then, if DCC is applicable and has been selected, the preliminary
message may be modified to generate the preliminary message of the first type (with DCC applied). If
on the other hand DCC is not applicable or has not been selected, then the preliminary message may be
used as an authorisation message of the second type (if it is already in the appropriate format and
includes the relevant information) or may be modified to generate the authorisation request message of
the second type. In other words, the terminal device may be configured to generate a preliminary
authorisation request message and to generate the authorisation request message of the first or second

type based on the preliminary authorisation request message.

The CVM Limit can sometimes be used for determining DCC eligibility so that the transaction has to have
a transaction amount greater than or equal to the CVM Limit for DCC to be offered (a transaction with a
transaction amount less than the CVM Limit will cause DCC to not be offered). In other cases, there may

not be any check on the CVM limit as part of the DCC eligibility detection.

Additionally, the terminal currency can sometimes be called the local currency or merchant currency as
it is expected to be the currency used in the country of the terminal device or used by the merchant
respectively. And as previously mentioned, the foreign currency is foreign relative to the terminal
currency and is also sometimes referred to as the “home” currency as it is expected to be the currency

of the home country of the cardholder or person whose contactless payment carrier this is.
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CLAIMS

1. A payment terminal device for offering currency conversion from a terminal currency to a
foreign currency for a contactless payment, the terminal being associated with a terminal currency, the
payment terminal device comprising:
a contactless payment carrier reader configured to communicate with a contactless payment
carrier;
a communication module configured to communicate messages with a remote location; and
a controller, configured to:
receive, from the contactless payment carrier reader, payment data from a contactless
payment carrier for completing a transaction, the payment data comprising a cryptogram,
wherein the transaction is associated with a transaction amount in the terminal currency;
store the received payment data including the cryptogram;
determine whether the transaction will be completed in a foreign currency or in the
terminal currency, the foreign currency being a currency that differs from the terminal currency;
if it is determined that the transaction will be completed in the foreign currency,
generate an authorisation request message of a first type, wherein an authorisation
request message of the first type includes a foreign currency indicator identifying the
foreign currency; a converted transaction amount, the converted transaction amount
corresponding to the transaction amount converted to the foreign currency, a terminal
currency indicator identifying the terminal currency, the transaction amount and the
cryptogram;
if it is determined that the transaction will be completed in the terminal
currency, generate an authorisation request message of a second type, wherein an
authorisation request message of the second type includes the terminal currency
indicator, the transaction amount and the cryptogram; and
transmit, via the communication module, the generated authorisation request message

to the remote location for completing the transaction.

2. The payment terminal device of claim 1, wherein the controller being configured to determine
whether the transaction will be completed in a foreign currency or in the terminal currency comprises
the controller being configured to:

determine that the transaction is eligible for a currency conversion service;

receive a user selection indicating whether the use of the currency conversion service has been

selected; and
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upon receipt of a user selection that the use of the currency conversion service has been

selected, determine that the transaction will be completed in the foreign currency.

3. The payment terminal device of claim 2, wherein the controller being configured to determine
that the transaction is eligible for a currency conversion service comprises the controller being
configured to:
detect, based on the payment data, that the contactless payment carrier is associated with a
currency that differs from the terminal currency and/or that the contactless payment carrier is
associated with a country that differs from a country associated with the payment terminal

device.

4. The payment terminal device of claim 2 or 3, wherein the controller being configured to
determine that the transaction is eligible for a currency conversion service comprises the controller
being configured to:

determine that the transaction amount is above a pre-determined threshold.

5. The payment terminal device of any preceding claim wherein the controller is configured to
generate a preliminary authorisation request message including the terminal currency indicator, the
transaction amount and the cryptogram and wherein:

the controller being configured to generate an authorisation request message of the first type comprises
the controller being configured to modify the preliminary authorisation request message to include the
foreign currency indicator and the converted transaction amount; and

if it is determined that the transaction will be completed in the terminal currency, the controller is
configured to use the preliminary authorisation request message as the authorisation request message

of the second type.

6. The payment terminal device of any preceding claim wherein the controller is configured to

request the payment data from the contactless payment carrier for completing the transaction.

7. The payment terminal device of claim 6 wherein the controller being configured to request the
payment data from the contactless payment carrier comprises the controller being configured to
transmit a request to the contactless payment carrier, request comprising the transaction amount and

the terminal currency.
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8. The payment terminal device of any preceding claim wherein the contactless payment carrier is
one of a contactless credit card, a contactless debit card, a contactless card, a contactless EMV card, a
contactless chip card, an EMV device, a mobile phone, a mobile application and a token payment

system.

9. A method of operating a payment terminal device for offering currency conversion from a
terminal currency to a foreign currency for a contactless payment, the payment terminal device being
associated with a terminal currency, the method comprising:
receiving, from a contactless payment carrier reader, payment data from a contactless payment
carrier for completing a transaction, the payment data comprising a cryptogram, wherein the
transaction is associated with a transaction amount in the terminal currency;
storing the received payment data including the cryptogram;
determining whether the transaction will be completed in a foreign currency or in the terminal
currency, the foreign currency being a currency that differs from the terminal currency;
if it is determined that the transaction will be completed in the foreign currency,
generating an authorisation request message of a first type, wherein an authorisation
request message of the first type includes a foreign currency indicator identifying the
foreign currency; a converted transaction amount, the converted transaction amount
corresponding to the transaction amount converted to the foreign currency, a terminal
currency indicator identifying the terminal currency, the transaction amount and the
cryptogram;
if it is determined that the transaction will be completed in the terminal
currency, generating an authorisation request message of a second type, wherein an
authorisation request message of the second type includes the terminal currency
indicator, the transaction amount and the cryptogram; and
transmitting the generated authorisation request message to the remote location for

completing the transaction.

10. The method of claim 9, wherein determining whether the transaction will be completed in a
foreign currency or in the terminal currency comprises:

determining that the transaction is eligible for a currency conversion service;

receiving a user selection indicating whether the use of the currency conversion service has
been selected; and

upon receipt of a user selection that the use of the currency conversion service has been

selected, determining that the transaction will be completed in the foreign currency.
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11. The method of claim 10, wherein determining that the transaction is eligible for a currency
conversion service comprises:

detecting, based on the payment data, that the contactless payment carrier is associated with a
currency that differs from the terminal currency and/or that the contactless payment carrier is

associated with a country that differs from a country associated with the payment terminal device.

12. The method of claim 10 or 11, wherein determining that the transaction is eligible for a currency
conversion service comprises determining that the transaction amount is above a pre-determined

threshold.

13. The method of any one of claims 9 to 12 further comprising generating a preliminary
authorisation request message including the terminal currency indicator, the transaction amount and
the cryptogram and wherein:

generating an authorisation request message of the first type comprises modifying the
preliminary authorisation request message to include the foreign currency indicator and the converted
transaction amount; and

if it is determined that the transaction will be completed in the terminal currency, generating an
authorisation request message of the second type comprises using the preliminary authorisation

request message as the authorisation request message of the second type.

14. The method of any one of claims 9 to 13 comprising requesting the payment data from the

contactless payment carrier for completing the transaction.

15. The method of claim 14 wherein requesting the payment data from the contactless payment
carrier comprises transmitting a request to the contactless payment carrier, the request comprising the

transaction amount and the terminal currency.

16. The method of any one of claims 9 to 15 wherein the contactless payment carrier is one of a
contactless credit card, a contactless debit card, a contactless card, a contactless EMV card, a
contactless chip card, an EMV device, a mobile phone, a mobile application and a token payment

system.



