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1.Introduction

The aim of this document is pwovide afunctionalsolutionoverviewbetweenSingapore
Airlines (SQ andNDC consumeas part of Altéa NDC

2.SolutionOverview

Amadeudiltéa NDGolution relies on thé A TMDC standardnd enable$SQto distribute its
contentto 3 parties. This solutiosupports eneto-end NDGhoppingvia theorderingand
servicinglows withOffer & Order management capabilitiestively integrated witthltéaPSS

As part of Offer and Order capabilitibe following verbs will be implemented and used in the
scope of this projedfaccording to use cases that must be covered)

T
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AirShopping (to search and retrieAiline Offers)

SeatAvailabilityto retrieve the seat map with seats description)

OfferPrice (to finalize a@ffer price taking into account thedguent Flyeand Cedit
Cardfees)

OrderCreatet6 create the Ordefrom anCffer)

OrdeRetrieve (to retrieve anrQer)

ServiceLigftreturn the catalogue of ancillaries)

OrderChange (triggers changes and updates on the Order)

OrderReshop (to initiate voluntary Order changes: cancelation, exchange)
OrderCancel (to cancel an Order)
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The below diagram aims to illustrate how a shopping to booking flow can be implemented
between theSQand theNDC consumarsing the Altéa NDC verbs.

Altéa NDC

_\E NDC AirShopping

shopeing | .-m-‘ Offers (flights
+ancillaries) | Consistent

&

@) pricing with
;; NDC SeatAvailability / NDC ServiceList, offer storage
Seat / Service Selection LK
Meta Search (Optional)
:1 NDC OfferPrice stwuz
Recap page (pre ordering) | "M" Final Easy

Travel Agencies

(Online) integration :
‘= NDC OrderCreate °
— o 3 steps sale

Confirmation hird parties ‘ 1CLarKE flow
(& optional Payment) Order = PNR
(+ tickets + EMDs)

Figure 1: lllustration of a shopping to booking flow via NDC
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3.Shopping- Offer management

Theshoppingand Offers computatioare currentlybasedon Amadeus Search and Shopping
capabilitiesandeachOffer includes flight solution with included or at aaige ancillaries.

Shoppingqueryresultsr e st ored at shoppinlgemns mef or aa “ Ot
of time coveringthe shopping window with a timeframe that is-sgt by Amadeus.

The price of thes@ffers at shopping time is based 8Qfilling and suppod the publicand
privatefares

The availability wilbe checked buhot secured until the Offeis confirmed (via OrderCreate)
meaning that the Inventory is not blocked at shopimg.

3.1. AirShopping

The AirShoppinyDCverb is called at the beginning of the shopping floarder to request
travel solutionsssociated to an origin and destination pdwvith fixed dates.
The3' party requestingcan send the following criteria in the AirShopping request

1 Mono and Multi passenger ltineraries

1 Origin and destinatiofor aone way or round trip itinerarynulti destinations
itineraries.

1 Cabinpreferences (up to 6 commercial fare families per request)

1 Currency

1 Dates of flights

Amadeus Altéa NDC returns in the AirShopaidgscription of all thereatedOffers based
onthe initial request:
1 Offers Price
1 Flight segient description
1 Fare Familyalue
1 In addition to each travel solutionp to 5associateahargeableptional ancillary
servicexan bereturned (optionalOffer items of theOffers)

Pageb of 18
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3.2. OfferPrice

Oncea travel solutions selected thé&ffer andits Offer ltemsneed to befinalized Amadeus
Altéa NDQDfferPrice verhallows to finalize the Offer with further passenger and payment
information.

Thefinal price will be updated accordingly taking into account@icable OB fees and Fre-
guent Flyer disamtsif the caseThe FinaOffer will bethenready to be ordered.

In return of the verb, the detailed price breakdown will be retrieved (price per passenger, tax
breakdown, OB fees...)
The Amadeus Altéa NEferPrice verlran receive as input the foling data

1 Passengers type
1 Frequent Flyer numbers (optional)
1 Payment card information (optional)

3.3. Seat Avalilability

The AmadeusltéaNDC SeatAvailabilitserb is calledio return a seat map for the selected
segment with or without the prices associated to the seats

The seat map is interactively built, based ¢
seat s, an additional icrétumnedgreaaditibnetothe btleer seatt er i s |
characteristics defined in the airline’”s inv

The seat map request polls the airline inventory to retrieve the aircraft cabin configuration,
seat rows and columns, and seat characteristics.

The airline designates ats# characteristics for each seat, from a list of industandard
PADIS codes

ExamplesK = bulkhead, L = legroom, E = exit row.

In addition, seats are designated as either being W for window, 9 for middle seat or A for aisle.
Seats are also shown be occupied, available, or blocked. Blatkeat rows can sometimes
be unblocked for preferred agencies or frequent flyers.

Prices are returned on the seat map for any chargeable seats.

The booking of the selected seat will be done furthéneflow with OrderCreate verfwhen
proposed in prime booking flow).
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3.4. Service List

The AmadeusltéaNDCServiceLisverb is called to returthe SQAnNcillary @taloguetaking
into account the context of the initial selected Offer (in the case of prime bookingAlbw)
additional chargeablend exemptedervices are returned inigcatalogue with price and
description.

Theseancillary services are returned and stored in the Offer as Offer &edthe selected
services a&nbe further bookedvia the NDQOrderCreatererb (when proposed in prime
booking flow)

Page7 of 18
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4.0rdercreation

Once the Offer selection has been done the booking can be finalized with the creation of the
Order, usindNDCOrderCreateThe creation of an Order can be done:

- Together with the instant paymeand ticketing, in one step via OrderCreate OR
- The payment and ticketing doma¢a later stage (vi®@rderChange / deferred payment
use casg

4.1. OrderCreate

TheOrderCreateerballowsto finalizethe shogpingand ordemgflow by bookingthe selected
travel solution Qfferand Offer items)n the Order. This will be done via a dedicatéd o 0 k
fromOf f er ” mthat suppark psiam and contentetrievalfrom the Offer.

By default, OrderCreate verb will orchestrate:

1 The booking of the flights, seatsdaancillary services
1 The payment processirfgptional)
1 The issuance of theetickets and EMD®ptional)

4.2. OrderChange (deferred payment)

Order Create verb can also be calledlytha a “de
booking of the flights and ancillaries will be processed.

The verbOrderChangevill be calledafterwardsto proceed with the payment and issuance of
the accountable documents feckets and EMDs

In this scenaricQrderChangeerb shall be called thin the ticketing time limit defined by
the SQin AltéaPSS.
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4.3. OrderRetrieve

TheAmadeus Altéa ND@rderRetrievererballows to retrieve a give@rder and displaits
content.

The3party needsto insert the Order ID in input of the OrderRetrieeebin order to
retrieve their Orders.

Paged of 18
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5.Payment

Airline merchant

AmadeusAltéaNDC is natively integrated with Amadeagient Platform to allowredit
card payments.

TheNDC consumewill insert the Form of Payment, amounts and credit card information in
OrderCreate oOrderChangeerbs.

Amadeus Payment Platform perforthe authorization and capture of the credit cafithe
payment is collected in the airline accoutie airline beinghe merchant of the payment

NDC consumer aserchant

TheNDC consumewill collect the money from the customer, then report the Form of
Payment and amount information in OrderCreat®oderChangeerbs (cf. chapter 4 Order
Creation).

The payment informtionisrecorded in the Order and reported accordingly to the airline (cf.
chapter8 Reporting)
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AmadeusAltéaNDC covers posiale ancillanandpost-sale seat booking.

O
A

Display order

=

Shopping

H—
=3

Confirmation &
Payment

Meta Search

o

Travel Agencies
(Online)

—

NDC OrderRetrieve

1Rk

NDC Servicelist/ SeatAvailability

)

= D s

NDC OrderChange

)

P

)

)

Altéa NDC
Layer

=

List of services
Seatmap

=N

Order Updated
(AAS + EMD)

—

Figure 2 lllustration of gpostsale ancillaries and seat flava NDC

The context othe Orderbooking can be retrieved after salathe OrderRetrieve verb.

The upsell and display of the ancillaries and seats can be done:

- Via theSeatAvailabilitin order to request and retura seat map for a selected
segmentand/or
- TheServiceList verthat can be called to return the Catalogue of Ancillary Services

The OrderChange venwhen calledhe postsale booking flowvill allow and orchestrate:

1 The booking of the seats aadcillary services

1 The payment processing

M The issuance of the EMIs these services
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6.2. OrderCancdhtion and Refund

Cancellation and Void of an Order

Amadeus Altéa NDC supports the retrieval and cancellation of the existing Orders via NDC
OrderCancel véx

Altéa NDC

Layer
Current Order . B Retrieve
NDC OrderRet — A
Content erietrieve @ —— | Altéa RES/TKT

| DEKE :

Cancellation

eligibility checks

It 1.0

NDC OrderCancel

i i Travel Agencies
Bookings are voided e (OrderID) .
‘ LK ——— | Altéa RES/TKT
Order Void

—

Figure 3 lllustration of a Order cancellation flowia NDC

Following an OrderCancel requésie cancellation will apply for all the passengers in the
Order and thecorrespondingaccountable documents {ecket & EMDs) are voided.

CancdhtionandRefund ofan Order

Amadeus Altéa NDilsosupports and allows theancellation of an Order aride triggering
of an automated refundif the Order is eligible to Refund).

Example of a possible use cad®e passenger would like to refund and caheDrder.

Currently, m the case services with EMD are present, queuing will be done tofallow-up
of these services by the airline.

Pagel2of 18
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Altéa NDC
Layer
'SR
Current Order NDC OrderRetrieve Retrieve
Content ‘ DFKE : > | Altéa RES/TKT
+ refund

ye)

eligibility checks
NDC OrderReshop
Meta (mode refund) Shopping/
h . .
Refund value Searc ‘ :1 NG t ATC refund ATC refund informative Pricing
informative

NDC OrderCancel

Travel Agencies
(Online) (OrderlD, refund value)
Cancel the order Cancel/Refund
| ALK ™| AltéaRES/TKT
ATC refund

— Queuing in case

\  ofeMD )

Tt

Figure 4 lllustration of a Order cancellation and refund fleig NDC

An NDC OrderReshop has to be catleatder to check and return the refund and penalty
amounts for this Order. The corresponding total refund amount is madwdinput of NDC
OrderCancel.

It is possible to request partial cancelation per bodm: cancelation Wiapply for all the
passengers.

Out of scope:
1 Refund of services
1 Partial cancelationCancelation for one part of the passengers

6.3. Voluntary changes of &rder

Amadeus Altéa NDC supports voluntary changes on the Orders coming frofrptrey3ria
the NDC channel.

Due to thenative integration with the Altéa PSS, Amadeus Altéa NDC also benefits from
Amadeus Ticket Chang&TCxapabilities to automatically change the accountable
documents associated to the impacted flight

The main stept performavoluntary change to an existing Order are:

1 The retrieval of a®@rderand display of th©rder content, done via the NDC
OrderRetrieve
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1 Returning thdist of new Offers (including the new flightts}oe proposed to the
passenger. Theseill be returned ia the NDC Ord&eshop that relies on the ATC
Shopper to return the new Offers.

1 Thefinal Offerwith the balanceof flightswill be returned via the NDC
OrdeiReshopThe calculation of the balance of flights is based on ATC
functionalities

1 For a selecte@®ffer, it is possible to retrieve the detailed information (i.e price per
passenger , t aXxviakhnoteen daltito NDC Or&ashop, by
inserting the targeted Offer ID in input of the call.

1 The NDC Order change will support the finalizationisffitww and change the
Order by performing repricing amdissuancef the accountable documen(s-
tickets)

1 Itwill be possibled change all the “open” coupons

Thefollowing diagransummarizes the sequencing of the NDC verb to peridiDG
voluntary changes on arrder:

Altéa NDC
Layer
NDC OrderRetrieve
szent Order 'SR | DEKE ™, Eligibility
ontent &  checks
E NDC OrderReshop
List of new flights offers sh -
oppin \ ATC Sh

proposed with balance ppIng q | ."‘ F w =y opper
e Offers (flights | *™ 100 offors

earcl il T

O NDC O_I:Eiereshop N + ancillaries)
! (] ‘ DEFIK]
Select offer e :(lo o ; v
Display offer P I3
details / '
e Travel Agencies y
conditions r—— (Online) NDC OrderChange v .
‘— . - Rebooking
l | jt w - Payment
Confirmation & Reissue
Change the order Payment
and collect payment — O’d_e’ =PNR
(if positive balance) \ [+ tickets + EMDs)

Figure 5 lllustration of a Order cancellation and refund fleia NDC

The voluntary changes afi Orderwill allowthe re-shopping of flightéor analready booked
Order when hanging origirdestination and/or date:

A for one orseveral bounds
A on all open segments of the tickets within the order
A for all passengers in the order
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Currently, m case services with EMD are present, queuing will be done totlddallow-up
of these services by the airlineefundor re-quest services + EMD-igsueance / re
association)
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7.Reporting

7.1. Standard reporting

The NDC * st and a rhdsendmgefhe NDCisateg t8Qielvaniee @czounting
within the HOTille sent for the direct channel

The HOT files sent to the airline revenue accounting contains the same level of information as
the ones generated for other direct channels.

7.2. Reporting to BSPNDC Link

TheAmadeus Altéa NDC solution alldhsreporting of saks to the IATA BSP via NDKLI
With this process, Amadeus Altéa NDC sends to IATAi@8&dicated linla single RET file
containing all the NDC sales of 8@ for all markets (including market specificities). This
allows the BSP to perform the settlement and financial riskagtyaactivities.

Sales are reported with the IATA number of the agent which is selling via NDC, entered in the
NDC OrderCreate/OrderChange messages (it may be different from the IATA number of the
office used for NDC connectivity, especially in casegoéggtor connecting several agencies

via NDC to the airline system).

This is described in the below figure:

Reporting HOT files

Reporting RET via
NDC/BSP link

.
Client Reporting HOT files
— e Altea .
App Altea Airline RA
Search (OTA) NDC
Shop/Order
Payment collected NDC 2

by TA Shop/Order w

Flights & ancillaries NDC records part of

airline direct records
Figure 8 NDC Reporting through BSP
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8.Scope limitations and assumptions

The following assumptions apply for the current version oAit&aNDC solution:

1 Group bookings are not part of the scope. The maximum number of passengers that
can be ordered is 9 (including infants)

1 Child only (Unaccompanied MinddMNR) shopping and booking use case is not sup-
ported in the current release

9.Glossary

NDC New Distribution Capabilities

BSP Billingand Settlement Plan

ADT Adult Passenger Type

INF Infant Passenger Type

CHD Child Passenger Type
Pagel7of 18
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10. Legal disclaimer

Thisdocument including all information contained herein and any attached or related docu-
ments, is strictly confidential and proprietary information of Amadeus and its respective affili-
ates, subsidiaries, member s, vendomr”) aardd oirs
beingshared withyou for the sole and exclusiverpose ofprovidinga functional solution

overview between S@d NDC consumer as part of AmadaliéaNDC.

Thisdocumert is intended solely fanformation purposeslf you are not the intend&recipi-
ent you are notified that disclosing, copying or distributing the contents of this document or
information is strictly prohibited.

Any Amadeus intellectual property or other information contained irdtfasmentor relating

to the solutiors, anyproducts or services described herein shall remain the sole and exclusive
property of Amadeus or its licensees, as applicable. Nothing herein shall constitute a license,
transfer or other grant of any rights in or to the information or intellectual propentyained

or referenced herein. Angolutions,products, servicesr company names that may be re-
ferred to in this presentation that are trademarks are herewith acknowledged.

Any disputes in connection with the breach of the above provisions shall beepby and
construed in accordance with English law and is submitted to the exclusive jurisdiction of the
courts of London.

Any content within thislocumentis subject taanagreementoeing entered intdetween the
parties and will not be considered aading until agreed and formalised by the parties under
a definitive agreement.
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