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Foreword

In developing the IATA standard for the New Distribution Capability (NDC), it has
become apparent that there are a number of items which, whilst not appropriate for
inclusion in the text of the standard, are fundamental to obtain a clear understanding
of how NDC could be implemented. Thus there is significant benefit in documenting
these, to promote a common understanding of the ways in which NDC can be
implemented.

Consequently, this Implementation Guide provides clarifications and explanations of
the concepts and scope underpinning NDC.

This publication is intended for business and technology individuals considering or
actually involved in the implementation of systems and processes that will utilize NDC
standards. Whilst it is written with the Airline in mind as the primary audience its
contents will be useful for any implementer of NDC, whether they be an Airline, Seller
or Aggregator. It describes best practice processes of the standards in a simplified
manner and does not enter schema-specific details such as the actual element and
attribute names, as found i h ratheh et aimscth
complement the explanation of process flows with high-level illustrations of messages
designed to be easily comprehensible to first-time adopters of the standards.

However, it should be noted that this publication is not a binding document - the formal
texts relating to NDC are contained in the appropriate Resolutions and Recommended
Practices adopted by the IATA Passenger Services Conference.

This third edition of the guide has been produced by the PDMG Implementation Guide
Task Force set up to oversee the revision and updating of the previous version 2 of
the Implementation Guide.

The Implementation Guide Task Force was established in April 2015 during the
PDMG-WG9 meeting. Many individuals contributed to the development and provided

valuable subject matter expertise to update and enhance this publication.

Questions or comments should be directed to NDC Imp_Guide@iata.org

4 © 2016 International Air Transport Association. All Rights Reserved.
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Notice

DISCLAIMER: The information contained in this publication is subject to constant
review in the light of changing government requirements and regulations. No reader
should act on the basis of any such information without referring to applicable laws
and regulations and/or without taking appropriate professional advice. Although every
effort has been made to ensure accuracy, the International Air Transport Association
shall not be held responsible for any loss or damage caused by errors, omissions,
misprints or misinterpretation of the contents hereof. Furthermore, the International Air
Transport Association expressly disclaims any liability to any person or entity in
respect of anything done or omitted, by any such person or entity in reliance on the
contents of this publication.

No Part of this publication may be reproduced, recast, reformatted or transmitted in
any form by any means, electronic or mechanical, including photocopying, recording
or any information storage and retrieval system, without the prior written permission
from:

Senior Vice President, Marketing and Commercial Services
International Air Transport Association

800 Place Victoria

P.O. Box 113

Montreal, Quebec, Canada H4Z 1M1
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The NDC Implementation Guide

This NDC Implementation Guide is published pursuant to IATA Passenger Services

Resolution (PSC) 787, adopted by the IATA Passenger Services Conference during

its 18-19 October 2012 meeting in Abu Dhabi. The United States Department of
Transportation (DOT) in granting final approval of Resolution 787 on 7 August 2014,

accepted a set of conditions jointly submitted by IATA and Open Allies for Airfare
Transparency. These conditions clarify the intended application of Resolution 787, and
applytoallai r1 i nes gl obally that wfina brdetapprovimgp| e me n
Resolution 787 and the accompanying conditions can be found using the following

URL:

http://www.regulations.gov/document?D=DOT-OST-2013-0048-0459

This guide was produced by | ATAGs NDC team,
PDMG Working Group.

This document aims to:

Present the NDC program vision, objectives, benefits and scope
lllustrate how Airlines and their partners can use the NDC Standard
Explain details of the Standard

Show examples of how the NDC Standard might be implemented

This i mplementation guide is for general use
NDC website at http://www.iata.org/ndc.

This document looks at NDC essentially through the lens of the Airline stakeholder.
| AT Ay@akover time will be to complete it by including additional perspectives from
other stakeholders. To this end we would welcome feedback that would enable us to
enrich the views from the perspective of Sellers, IT providers and others.

6 © 2016 International Air Transport Association. All Rights Reserved.
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1 About the NDC Implementation Guide
1.1 Structure of the NDC Implementation Guide

The NDC Implementation Guide supports companies in the process of implementing
NDC and contains an explanation of the NDC environment and guidance on
developing potential areas of an NDC project (without presuming to define what a
project should cover).

The guide is divided into five sections. The first two sections give a high level view of
NDC in the Airline context. The later sections provide technical information to support
a team considering developing or implementing systems based on the NDC Standard.

The first section of the guide contains explanatory notes on the guide itself, and other
information useful to understanding the context of the material in the guide.

The second section informst he reader of NDC&és scope.
on the opportunities NDC presents for Airlines.
The third section drills down into related functions that NDC supports, which includes:

Shopping (Offer Management)

Airline Profile

Order Management i Booking

Order Management i Payment & Ticketing

Servicing

Interline
't also | ooks at the i mpact NDC may have
The fourth section is where the guide gets more technical. This section explains
important technical concepts and also discusses the design considerations taken into
account during the development of NDC capability.
Il n the fourth section you wil/| also find
and | AT Aetakensnigiative to support transaction-level seller authentication.
Note that this version of the NDC Implementation Guide relates to the PADIS
Publication 16.2 and concentrates on explaining the NDC schemas in this release.
Having said that, where upcoming versions of the schemas feature changes that are
not backwards compatible, and where these changes have already been
7 © 2016 International Air Transport Association. All Rights Reserved.
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endorsed by the PDMG WG community, the guidance herein may point to a pending
release. This is for the purpose of futureproofing both this guide as well as the
capability of implementers using it as a resource. An example of this may be that a
message has been marked for deletion from a future release, in this instance, this
message will be removed from the latest version of the implementation guide.

We realize airlines implementing NDC may be looking for more information than this
current version provides and for instance we will shortly be adding sections on:

Explaining in detail the structure of the components of an Offer and an Order
(and their underlying Offer Items/Order Items and Services), looking at schema
elements and attributes more closely, complete with examples and
illustrations.

Specifics relating to multiple passengers in an NDC Shopping
Request/Offer/Order.

A more detailed description of servicing in NDC, both voluntary and
involuntary.

Further specific detail on Interlining within NDC, including servicing and
revenue accounting/settlement.

Further use cases to support these explanations, including learnings from
actual implementers.

Each section provides definitions for terminology used in NDC. The sections continue
with a commentary of all the messages associated with that function. This is followed
by some use cases showing the flow of messages used to achieve a business
objective in the specified domain.

The final major section covers implementation support. The section outlines how an
Airline could go about defining its NDC project(s) and what to take into consideration
when doing that.

The Appendices section covers reference material, including a glossary, legal
considerations, and guidelines for the protection of Personal Data.

1.2 NDC and One Order

This document is the NDC Implementation Guide and it includes guidance on the full
end to end processes supported by and within the scope of the NDC Standard. This
is one of the reasons the One Order program is not mentioned elsewhere in this guide.
One Order is an IATA led program looking at the enhancement and simplification of
the delivery and accounting processes that follow the creation (and servicing) of an

8 © 2016 International Air Transport Association. All Rights Reserved.
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NDC Order. However, NDC Order Management should not be confused with the
scope of the One Order program i Order Management as discussed within this guide
is and will remain an NDC domain.

If you would like more information on the One Order program, please visit the following
link: www.iata.org/oneorder.

9 © 2016 International Air Transport Association. All Rights Reserved.
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2 Vision and Objectives for NDC
2.1 Introducing NDC

NDC (New Distribution Capability) is a travel industry-supported program (NDC
Program) launched by IATA for the development and market adoption of a new XML-
based data transmission standard (NDC Standard). The NDC Standard enhances the
capability of communications between Airlines and Sellers, and supports
personalization in the Offers airlines can make.

The NDC Standard enables the travel industry to transform the way air products are
retailed to corporations and to leisure and business travelers by addressing the
i n d u scurrent distribution limitations, including but not limited to:

Product differentiation
Time-to-market
Access to full and rich air content

Transparent shopping experience

The NDC Standard enables an Airline to make sales Offers to 'Sellers' without those
Offers being prepared by a third party intermediary. These Offers can be aligned in
terms of their content and pricing to real-time inventories rather than being based upon
previously filed products (e.g. making use of dynamic pricing and bundling) and may
or may not be personalized. It also enables an Airline to directly manage other
functions within the indirect distribution process such as the opportunity to complete
the transaction, create the booking record ( Kk n o wn aQGrderd,)nssue any
document(s) and respond with confirmations T should it choose to do so.

For the latest news on NDC, visit our home page (http://www.iata.org/ndc).

10 © 2016 International Air Transport Association. All Rights Reserved.
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Comparing todayo6és worl d with NDC

The following diagramsdescri be the high | evel di s
and how it could evolve with the implementation of the NDC Standard.

In traditional indirect distribution, Airlines publish some of their data via third party
systems, alongside their own internal source of availability. It is then up to other third
parties, Global Distribution Systems (GDSs), to use these sources of data to create
itineraries and to correctly apply fares to them. It is only at the point that the customer
makes a booking that the Airline has visibility on that customer and their request. At
this stage the customer decisions have been made b atatiedita
it published in advance and aggregated without the influence of the Airline

31 Party
Databases

Fares
Global
H Distribution
Schedule Systems

Indirect Distribution

Availability

E-commerce

; Direct Distribution
Engine

Traditional Flight Distribution

In an NDC environment, the key difference is that the Airline is the source of the entire
Offer (content and form), and each Offer can be based on the nature of the request
(and the nature of the Customer or Passenger, if recognized). The Airline has the
opportunity to propose an Offer based on the request in real time, rather than having
to propose components (e.g. schedules, fares) in advance, in the hope they match
Customer requirements.

Third parties are not responsible for building itineraries as before, but the Airline will
construct these, apply any pricing and conditions as they wish, and propose one or
more Offers to the Customer. Whilst GDSs and other Aggregators continue to play a
role, they are no longer responsible for building the Offer.

11 © 2016 International Air Transport Association. All Rights Reserved.

tr

on

but

t

h e



New Distribution Capability (NDC) Implementation Guide
December 2016

Airline

Content
Aggregators

Offer/Order
Travelers

Prices
Products

Availability Content
Aggregation

Air Retailing in NDC

If you would like to read more about the NDC Strategy, you can find more information
here: http://www.iata.org/whatwedo/Airline-distribution/ndc/Documents/ndc-strategy-

paper.pdf

The following URL can be used to access all the latest information and news on the
NDC Program: http://www.iata.org/ndc

The NDC Standard is available to implement and use to any airline, third party,
intermediary, IT provider or non-IATA member. The NDC Program was initiated in
2012 and is in transition between its development phase to the implementation support
phase. The first market deployments took place in 2015.

2.2 Scope of NDC

The NDC Standard has a clearly defined scope, but is agnostic in terms of precise

usage. Indeed, an objective of NDC is to foster innovation. There is unlikely to be a

"typical® NDC implementation. T h e natur e and scope of e ac
implementation with their partners, and the business model these deployments

support, may differ from one to another but all will remain within the scope of the NDC

Standard.

The purpose of this guide is to provide guidance and best practices. For example,
implementers may find a benefit in following these practices when it comes to
expanding a deployment to multiple partners i enhanced interoperability will be
achieved by following common practices.

12 © 2016 International Air Transport Association. All Rights Reserved.
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Structured around key functional domains, the NDC schemas provide the opportunity
to enhance the end-to-end Airline distribution process, including Shopping and Order
Management, to deliver an enhanced customer experience.

NDC Shopping

The NDC Shopping schemas enable Airlines to distribute their full product Offers and to
merchandize their flight and ancillary services, using rich content, in either an anonymous or
personalized manner.

NDC Airline Profile

The NDC Airline Profile schemas provide the ability for an Airline to communicate which
Shopping requests it is willing to receive, and has the capability to respond to. Whilst optional,
these schemas are a way an Airline could manage the volume of requests they receive.

NDC Order Management

The NDC Order Management schemas enable Airlines to manage NDC-driven Orders throughout
the entire lifecycle, from booking to payment, ticketing and servicing. It is composed of:

A the schemas for Booking & Servicing, to enable Airlines and Sellers to manage the
Order once the Customer has selected an Offer, and perform servicing at any point
throughout the Order lifecycle.

A the schemas for Payment & Ticketing, to enable Sellers to pass forms of payment details
to Airlines, resulting in accountable document issuance to fulfil NDC-driven Orders.

Interline

The NDC Shopping and NDC Order Management schemas will also enable Airlines to send
requests for Offers to their interline partners, and manage the resulting booking and servicing,
including for ancillary products.

NDC Domains

NDC is much more than replacing EDIFACT messages with XML, it offers the
opportunity to change roles and responsibilities. For instance under NDC, Airlines
construct Offers, made up of their products and services, and price these Offers in any
way they choose. By adopting these new roles, moving the responsibility for producing
the Offer from the GDS to the Airline, i.e. from an intermediary to the actual provider
of the service, utilizing NDC would give an Airline real time flexibility on what its Offers
will contain, in terms of price, product and conditions.

NDC enables more dynamism in the mechanisms that could be used to create Offers
for the end customers. One of those mechanisms is the personalization of Offers
during the Shopping process. Under NDC, personalized shopping allows Airlines to
tailor Offers made through the indirect channel using the personal attributes the
customer is willing to share. This enables the Airline, if they so wish, to distribute

13 © 2016 International Air Transport Association. All Rights Reserved.




New Distribution Capability (NDC) Implementation Guide
December 2016

through the indirect channel a wider range of Offers, of which today the Airline is limited
to sell via its own website, and tomorrow may feature enhanced offerings.

Beyond the ability to shape and make Offers, NDC enables an enormously simplified
set of processes for managing Orders. NDC allows Airlines to generate the Order from
its accepted Offers. As the Airline generates the Offer, the resulting Order will be by
definition "correct", so removing any need to check for and deal with instances where

fares were not correctly applied, as today. Havingest abl i shed a d&éguarant

Order, an NDC Airline can continue to ensure the integrity of its Orders through
subsequent servicing and ticketing. NDC, therefore, presents the possibility of a much
simplified process landscape.

The extent to which an Airline decides to utilize NDC will be influenced by its business
needs and IT capability. It may be that an Airline chooses to implement NDC
processes end to end, controlling Offers, Orders, payment and ticketing. Alternatively
an Airline may implement, perhaps as an initial step, only the NDC shopping process
and continue allowing 3™ parties to carry out booking and ticketing. Some Airlines may
choose at some point to manage all their indirect sales using NDC based channels.
Other Airlines may choose, perhaps as a transition step, to use a combination of NDC
based and non-NDC based processes. The NDC Standard is agnostic as to whether
an environment is based purely on NDC processes or are used in combination with
other non NDC processes. It will be for each Airline to choose which solution would be
most beneficial for its business. This guide is written with the assumption that an Airline
is implementing the full scope of NDC, however an Airline can choose to only
implement one or more of the NDC domains, or indeed only one or more of the
messages available as part of the NDC Standard.

2.3 Roles in NDC

A number of specific roles were envisaged during the process of developing the NDC
Standard. The roles outlined below, may correspond to independent actors in the
supply chain or not: that is, a single organization may play the role of both Aggregator
and Seller, or they could be separate companies.

\

The nAAirlineo

The Airline's role in NDC will be to respond to requests for Offers and to manage
Orders. This Order Management role extends to include processing payments, issuing
accountable documents, and where it comes to Order servicing, they will also be
responsible for handling this from re-shopping for an Offer, through to applying any
changes to the Order, processing further payments or refunds, and modifying
accountable documents.

14 © 2016 International Air Transport Association. All Rights Reserved.
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This is in contrast to the current model for indirect sales where an agent uses a GDS
to assemble Offers from relatively static databases of schedules, fares and rules; only
consulting the Airline for availability in a specified booking class.

The direct involvement of the Airline in assembling Offers fundamentally changes the
shopping process. Ticketing and revenue accounting processes will also be affected
by NDC putting the Airline at the center of interactions (between the Seller/Aggregator
and any other Airlines involved within an interline itinerary) during the indirect shopping
process.

To make the necessary distinction between the different roles Airlines can play in
interline transactions the Airline role can be further subdivided.

The Offer Responsible Airline (ORA): The Airline receiving the shopping
request from the Seller/ Aggregator is <cal
0 0ORAG. Within applicable | egal and cont
complete freedom in the manner it prepares responses which may include other

Airlines' products. For example, the ORA could dynamically interact with other

Airlines, so called Participating Offer Airlines (see below), using NDC messages

to obtain settlement-priced product Offers from one or more POAS, and then

choose to include one or more of those products in the final Offer(s) it returns

to the Seller/Aggregator.

Note - It is assumed that the ORA and POA(s) will have valid commercial
agreement(s) in place before the shopping process between the Airlines commences.

The Participating Offer Airline (POA): If the Offer Responsible Airline sends
NDC messages to other Airlines during an interline NDC process, then these
ot her Airlines are called 6Participating

The ASellero

Sellers request Offers, initiated by a customer request, directly from an Airline or via
an external Aggregator and present the Offers back to the customer for selection. In
most cases, when an Offer is selected by a Customer, the Seller will initiate a process
resulting in the creation of an Order by an Airline. The Seller may also be responsible
for sending payment information, and initiating any subsequent servicing of the Order.

The AAggregatoro

An Aggregatoros role is to request Offers f
initiated by a Seller, and respond to the Seller with a consolidated set of these Offers.
This consolidation could involve receiving one or more Offers from Airlines (ORAS)
and deciding which Offers and in what form they should be presented to the Seller.

The Aggregat or 0 sld begerfermad my aN3l @artyc ar bandled
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internally by the Seller. The Aggregator is not a party within the transaction itself and
cannot alter the Offers it receives from the Airlines.

An Aggregator may have a secondary role in passing Order Management messages
between Seller and Airline.

2.4 NDC end to end T high level description

2.4.1 Overview

Before the individual NDC domains are covered in detail in section 3, this section
provides an overview at a high level of the end to end NDC process flow.

Seller on behalf === Offer Responsible

of customer Aggregator Airline

2.4.2 Shopping

2.4.2.1 Shopping Request i Seller to Aggregator

Reflectingacust omer 6 s t r av e | hoppingraquestesimiiatet Isy a Sedler. s
This shopping request will include the basic information (such as O&D) that an Airline
will need to be able to respond with Offers to the Seller and may include more
information about the customer/traveler (for personalized shopping), or about the
specific products the customer is looking for (for attribute shopping e.g. specifying
cabin, specific aircraft features, certain ancillary product requirements etc.).

Offer Responsible

Seller on behalf
of customer

Aggregator

Airline

2.4.2.2 Shopping Request i Aggregator to Airline

This request is received by an Aggregator who sends requests to the Airlines it
believes will be able to respond with relevant Offers. The Aggregator at this stage
needs to make a determination as to which Airlines to send the request to i and this
may or may not involve use of the Airline Profile (alternatively it may use internal data,
or be led by the Seller, to make the determination). The Aggregator will send the
requests to those Airlines that are NDC capable, and that are willing to receive
shopping requests for a specified market.

16 © 2016 International Air Transport Association. All Rights Reserved.



New Distribution Capability (NDC) Implementation Guide
December 2016

=

Offer Responsible
Airline

Seller on behalf

of customer Aggregator

2.4.2.3 Offer Construction

The Airline receives the shopping request from the Aggregator and begins to build the
Offers it wishes to respond to the request with i this is an internal process within the
Airlined ©ffer Management System. How the Airline chooses to build Offers, which
products it wishes to include, and at what price, is for the individual Airline to decide i
it will be based on their own commercial decisions along with the capability of their
internal systems.

These Offers may include one flight option or many, and may include additional
ancillary items. These ancillaries may be included in Offers for purchase individually
alongside the flight(s), or as part of a bundle where one price is specified for the flights
and ancillaries together. There is also the possibility that a standalone ancillary may
be purchased that does not have to be purchased and/or consumed in relation to a
specific flight. Of course the Airline may not wish to return an Offer or they may not be
able to satisfy the request i this is also a valid response to a shopping request.

The Offers may be generic or they may be tailored to the individual customer
(personalized). It is worth noting that just because a Seller/Aggregator sends a
personalized request to an Airline, the Airline may choose not to take this information
into account when building their Offers.

These Offers are each uniquely identifiable by both the Airline and Seller/Aggregator
thanks to t OfterlDsbe odfhean nidi vi dan@ffer ae brokdnuct s w
down Offertltemsf®© and f S eQOffer cootarns one or maore Offer Items, and

each Offer Item contains one or more Services. Each Offer Item and Service are
individual ly rOifdrkemd Desed amgi MgGSeff vi ce | Dso. T
Offer, and the use of these IDs, is discussed in more detail in section 3.1.1.

Each Offer will have certain rules and conditions applied to it and as per the decision
as to which products to include, and what price it applies, itis up to the Airline to decide
what these are. These conditions could include various time limits, for example how
long the Offer is valid for, by what time payment must be made, how long inventory is
guaranteed for (if at all) etc.
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2.4.2.4 Shopping Response - Airline to Aggregator

The Airline then responds to the Aggregator with the Offer(s) it has created. The

Aggregator cannot alter the contents of these Offers, nor can it combine elements of

one with another. The Aggregator may be receiving shopping responses with multiple

Offers from numerous Airlines. At this stage, the Aggregator6 s r ol e i s to co.
these Offers and make a decision as to which Offers to return to the Seller, and in

what form (e.g. the ranking by which they are presented). The Aggregator will then

send a shopping response to the Seller with the consolidated set of Offers.

As a reminder, the Aggregator role may be external to the Seller, or this may be a
function being performed by the Seller themselves internally. The Aggregatord6 s er o |
does not change in the latter scenario, however NDC messaging may not be present

as any interaction between systems may be handled internally.

L 8 Offer Responsible
Airline

Seller on behalf

of customer Aggregator

Offer Responsible
Airline

Seller on behalf
of customer

Aggregator

2.4.2.5 Shopping Response i Aggregator to Seller

The Seller receives the shopping response from the Aggregator and may perform
further analysis to determine which Offers to display to the Customer, and how these
should be presented. As with the Aggregator, the Offers received may not be altered,
nor can elements of one Offer be combined with another.

One of the main differences between this process and how a Seller may receive/put
together their Offers today is that it is the Airline that receives details of a Customerd s
request and builds an Offer internally. This is a shift from the model where a Seller,
with the help of an Aggregator, puts together an Offer for the customer using pre-
determined fares, rules and ancillary products.

For example in NDC, a Seller/Aggregator cannot build a single flight itinerary by
combining various Offers for point to point flights from one Airline, nor build an interline
itinerary by combining Offers for flights from different Airlines. If a Seller/Aggregator
was to attempt this, they would be presenting to the Customer individual Offers for
each of the point to point flights, and if selected by the Customer, each Offer would
become an independent Order, delivered and handled separately during its lifecycle.
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How this applies to ancillary products delivered by third party suppliers (e.g. a non-
airline controlled lounge), or for non-flight related products such as packaging a flight
with a hotel or car, is outside the scope of NDC.

L 8 Offer Responsible
Airline

Seller on behalf I

of customer Aggregator

Offer Responsible
Airline

Seller on behalf
of customer

Aggregator

2.4.3 Order

2.4.3.1 Offer Selection

If a Customer chooses to accept an Offer, the Seller will ask the Airline to create an
Order. This Order creation request may be sent directly to the Airline, or it may still
pass through the Aggregator.

If the request passes through the Aggregator, their role is passive in that they do not
have an impact on the transaction itself. They may continue to aid with authentication
of the messages and the actors involved, and may have a role to play in facilitating
connectivity by translating messages from one version to another if required by Seller
and Airline.

2.4.3.2 Order Creation

When this request is received by the Airline, it will create the Order within its Order
Management System after validating that the conditions of the Offer have been met
(e.g. the Offer Time Limit has not expired).

2.4.3.3 Order Confirmation

The Airline will respond to the Seller (perhaps via the Aggregator) with any details of
the Order that are relevant for the Seller and Customer. This will include a unique
Order ID which may have a 1 to 1 relationship with the Offer ID, but does not have to
be identical, along any relevant Order Item IDs and Service IDs which have a one to
one relationships with the Offer Item IDs and Service IDs originally presented as part
of the Offer.
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Further time limits such as inventory guarantees may be applied by the Airline.

Note - Depending on the nature of the shopping flow, a Customer may have selected more
than one Offer and the Airline may have created a single Order from these Offers. In this
instance, the Offer ID and Order ID will no longer have a one-to-one relationship. An example
of such a flow is presented in section 3.1.

2.4.4 Payment

Note-Wher e reference is madetirry tsheitd | seercetnito rp rtoov i idie
the example used for illustrative purposes is |
implementers from using other local agency settlement providers (e.g. ARC/TCH).

Implementers should contact representatives of their chosen providers for information on how

NDC transactions are supported by these providers.

The Airline is now able to apply to indirect distribution the same payment solutions as
applied on its own website, or indeed any other forms of payment that it wishes to
support. Therefore, the forms of payment supported are not limited by NDC and the
choice of which to support will be made by the Airline (and may or may not be limited
by the capability of the Seller).

The Airline is responsible for internally performing the necessary steps to process the
payment.

Where the Selleri s accredited into a settlement pl an
may be settled through this mechanism. In such scenarios, the Seller will be
responsi ble for processing the payment, and
Sell erbés status in the plan.

NDC supports both instant and delayed payment. ltist he Sel |l er 6s respol

ensure timely payment in accordance with the conditions attached to the Offer/Order.

| f Ai nstant pay ment OAirimadss ao r @ftgm dhiathieo nCucft otmie ¢
payment information is sent as part of the Order creation request to the Airline.

If a payment time limit was applied to an Offer and delayed payment is supported by
the Airline, NDC allows payment information to be sent from Seller to Airline in a
subsequent message.

2.4.5 Accountable Document issuance

When payment has been processed by the Airline, as explained in 2.4.4, it will be their
responsibility to issue the relevant accountable documents against flight(s) and any
ancillaries, and communicate document numbers to the Seller.
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It should be noted that it is the ORA that determines which accountable documents to
issue. It is responsible for document issuance, and the assumption is that it is also the
Validating Carrier of the accountable documents.

Note - Depending on their commercial agreements and technical capability, the ORA may
request another airline to perform the issuance on their behalf. In this case, the other airline
will become the validating carrier. Alternatively, the ORA may use the services of a Ticket
System Provider (TSP) for this.

In an interline NDC scenario, before document issuance, it is still a requirement that a
bilateral agreement between the ORA and each Airline participating on the documents

would be required.

As today, when managing documents, the Airline needs to be confident that revenue
integrity, servicing and revenue accounting can be maintained.

Both payment and the issuing of accountable documents are covered in detail in
section 3.3.

2.4.6 Settlement

Note - Where reference is made in this sectiontofii ndustry settl ement

the example used for il lTustrative purposes

implementers from using other local agency settlement providers (e.g. ARC/TCH).
Implementers should contact representatives of their chosen providers for information on how
NDC transactions are supported by these providers.

NDC provides Airlines with the opportunity to process immediately the card payments
made by their Customers and request payment from their acquiring bank and this will
not require any further settlement with the Seller.

Where the Seller and ORA patrticipate in a settlement plan such as the BSP, the ORA
can use that mechanism to receive cash payments or pay commissions by entering
the sale information into the settlement plan. This will exactly follow the agreed Offer
and Order, hence there are fewer opportunities for errors, disagreements or debit
memos. This should result in settlement between Sellers and ORAs being far quicker
and simpler.

2.4.7 Interline

In addition to the end to end process described above, NDC supports interlining. The
same messages and process flow are used when shopping for and Ordering against
an interline itinerary i the Seller will still initiate a shopping request based on a
Cust omer 6s r e qu iAggeegatonwvillstill seadhds regues on to Airlines
in the hope of receiving shopping responses with Offers.
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The main difference between the online vs interline flow exists where the Airline (the
Offer Responsible Airline, or ORA) chooses to send a shopping request to another
Airline (a Participating Offer Airline, or POA), combining the P O A ®#fers with their
own products, to form one combined, final Offer to the Seller/Aggregator.

The ORA may have chosen to do this either because they are not able to full satisfy
the original request by building an Offer comprising solely their own services, or to
enhance the contents of their Offer by incorporating services one or more POAs may
provide.

The POA would not normally communicate a cCuU:¢
their products, but instead include a Settlement Value as part of their Offer, specifying

the amount due to the POA from the ORA for the provision of a service, be it flight or

ancillary.

The ORA remains responsible for responding to the Seller/Aggregator, and when an
Offeri s accepted, it is the ORdrot hagptr owielsls @Rg
issue the accountable document(s) and be responsible for interline settlement with
POA(S). The POAbecomesi n ef fect a fAsuppliero to the O

This brief description only begins to touch on Interlining in NDC, and this is described
in greater detail in section 3.7.

2.4.8 Servicing

2.4.8.1 Voluntary Servicing

When an Order has been created and then subsequently needs to be changed or
cancell ed, this ¢ oOndesS eirnvtiofhismagdd be soraething ag f
simple as the purchase of an additional ancillary product against an existing Order, a
full cancellation and subsequent refund, or more complex requests such as a changes
to flights, routes, bundled products or the passengers involved in the Order i which
may or may not result in additional collection or an eventual refund to the customer.

=]

NDC supports the servicing of Orders, and it will be the responsibility of the ORA to
facilitate the servicing of the Order. In many cases, requests to change or cancel an
Order will be initiated by the original Seller (or an authorized party) on behalf of a
Customer, and changeswi | | ofteshioppohge N

How the NDC messages are used for Voluntary Order Servicing is covered in section
3.5.
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2.4.8.2 Involuntary Servicing

Involuntary servicing may take place where a Customer (via a Seller) does not initiate
the servicing of an Order.

Ultimately, it is the responsibility of the ORA to communicate any involuntary changes
of an Order to the Customer via a Seller. In the Planning Window this will be a relatively
straightforward exchange, however in the Operational Window and during irregular
operations, it may be that the ORA has to communicate directly with the customer.

A more detailed explanation of how NDC messages are used to support Involuntary
Order Servicing can be found in section 3.5.

2.4.8.3 Interline Servicing

Where more than one Airline is present in an Order, the NDC Order Servicing
messages can also be used.

For voluntary changes to an Order, the message flow is similar to the online flow i the
customer will contact the Seller (or the ORA) to begin the process, and it is the ORA
that is ultimately responsible for making and confirming any changes to an Order.
Depending on the nature of the change, the ORA may have to re-shop the POA that
is already a part of their Order, or they may take the opportunity to request Offers from
new POAs.

The POA is not permitted to make changes to the Master Order i this is the
responsibility of the ORA.

However, involuntary changes (be they in the Planning or Operational Window) may
result in a POA having an impact on the servicing of Orders and it may be the case
that it is the POA initiating a change to the Order. Any changes should be specifically
for operational reasons as the ORA owns the Master Order.

This version of the guide focuses on online servicing. Further detail on both voluntary
and involuntary Interline Servicing will be described in future versions.
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3 NDC Standard description

This section of the guide will follow the structure of the NDC Domains, with a
subsection aligned closely to the range of functionality provided by the schemas.
Within each subsection there will be a discussion on the topics and concepts that are
important to understand in relation to that functional area, followed by a brief
description of the messages, and finally Use Cases illustrating where the messages
are shown in use.

Shopping

Order Management

Booking & Payment &
Servicing Ticketing

Airline Profile

Areas of NDC functional impact

Use Cases show a given way of interpreting and implementing the schemas. The
intention here is to illustrate, not to limit; other ways of implementing the schemas exist
and may be perfectly valid.

Airline Profile will be covered in Shopping, since it is only used within this domain
(although discussion of how Airline Profile applies to Interline will be covered in the
Interline section).

A dedicated chapter enlarges the simple picture as described above to the more
complex case of interline.

3.1 Shopping

The NDC shopping schemas enable Airlines to distribute their products in the form of
Offers and to merchandize their services, be they their flights or ancillaries (flight or
non-flight related), using rich content.
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3.1.1 NDC Shopping Principles

Shopping within NDC begins with a request from a Seller to an ORA as a result of a
customer enquiry. These requests may be as simple as looking for a particular route
and date, or may be more advanced, looking for a date range (calendar shopping),
specific product criteria (attribute shopping) or may be personalized (where
customer/traveler data is provided).

A shopping request must always be initiated as a result of a genuine customer query
T unsolicited shopping requests are not permitted.

Whether or not the ORA responds to the Seller/Aggregator with Offers and what these
Offers contain is the internal commercial decision of the ORA, built within the Airlined s
own system. Thus, NDC represents a shift from the model where Offers can only be
based on information such as prices, conditions and schedules, this information being
filed outside of an Airline's system and combined to form a final Offer to a customer
by a third party, over which the Airline has no control.

In NDC, Offers are created directly in response to a request from a Seller (which may
go through an Aggregator on its way to the Airline). Each Airline will be free to decide
on the mechanisms it uses to construct its Offers, and which to return to the Seller.
What the NDC Standard does specify are the components that can make up Offers by
virtue of being able to be carried in the messages, and a means to communicate those
Offers in a consistent way.

The method and ranking used to display Offers is not in scope of NDC, this is a
commercial decision between the parties that may or may not be influenced by their
agreements with Airlines and applicable to local laws.

3.1.1.1 Key Shopping Features

Shopping requests may be sent with individual traveler data (personalized) or sent

without any specific traveler data (anonymous). The shopping response may be

customized based on the traveler information that is passed in the request. Although,
sending individual t r av e lgearantee the @QRA will rettrin e  r e g L
a different Offer as part of their response.

Shopping requests may be formulated to include basic or more advance search
criteria.

Basic shopping: A request that contains criteria such as the origin, destination
and travel dates.
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Ancillary-only shopping: A request that contains criteria to search for specific
ancillary Offerings (pillows for sale, Aisle seat with extra legroom).

Affinity shopping: A wide search where a range of criteria are defined. This
may include specific interests, destination attributes (such as a beach
location), defined budget parameters, date ranges and/or destination ranges.

Attribute shopping: A search specifying one or more attributes to obtain more
focused results (e.g. flat-bed only).

Furtheringth e c o n cpe p 5 o o fadhdpping d the request could include various
pieces of information about the customer of traveler, which may or may not be related
to a frequent flyer/loyalty program. When this data is received by the Airline and they
can determine that a passenger is already known to them, this traveler is deemed to
be a fARecogn iAgandthisSTntapovrealy reorbé based on a loyalty program,
or the Airline could choose to use other data in an attempt to recognize the traveler.

Note -The term fARecogni zed Traveler o, nor t he con
confused with the TSA AKnown Travelero program.

3.1.1.2 Offer Management

Offer Management refers to the ability to create and communicate an Airine6 s pr oduct s
as part of the shopping process.

When a shopping request is being processed, its response will contain a set of
shopping Offers. The response will have a globally unique instance identifier known
as the Shopping Response ID.

Key features

Offers are returned to the Seller/Aggregator by the ORA and are uniquely
identified by an Offer ID.

Offers contain one or more Offer Iltems.

An Offer may support non-homogeneity where each customer may be
presented with different set of Offer Items.

Each Offer may have a total price attached.

Once the ORA has sent its Offers to the Seller/Aggregator, the Offers and their
contents can no longer be altered.

Offer Items are identified by an Offer Item ID

They contain one or more Services.

26 © 2016 International Air Transport Association. All Rights Reserved.



New Distribution Capability (NDC) Implementation Guide
December 2016

Offer Items can have a mandatory or optional status, indicating selection
criteria.

Each Offer Item has a price.

Services represent individually deliverable Airline products and ancillary
services that are not necessarily attributed to a particular journey (e.g.
subscription services such as an annual lounge pass).

Services within an Offer Item may be just flights, or just ancillary products, or a
combination of both.

A Service is also identified by a Service ID.

ShoppingResponselD RE4082

Time Limit Offer
OfferlD 122 Expiration time stamp

. 2015-10-22T23:59:00
OfferltemID 122-077-UUU Price $450

ServicelD F200 ServicelD F201 ServicelD L10
LHR-FRA, FRA-LHR LHR. Lounge Access

Disclosure date such as operating carrier, baggage allowance and charges, etc.

Key features of an Offer

With NDC, the ORA is entirely responsible for the contents of an Offer:

the products it contains (be they flights bundled with ancillaries, separately
selectable services, or a combination of a bundle with additional selectable
services),

any acceptance rules (e.g. time limits),
the price of the Offer Item(s) containing either individual services or a bundle
any other conditions (e.g. against refunds or changes once ordered)

other guarantees/time limits.

NDC enables Offers to contain more flexibility than was possible previously.
Whilst the ORA will be responsible for creating Offers, the Seller is able to decide

whether or not a particular Offer is displayed to the customer, and of course ultimately
it Iis the customer 6s danOffesisaccepted.s t o whet her
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In NDC the request/Offer conversation will always be between Sellers and Airlines,
whether or not there is an Aggregator involved, although an Aggregator may have an
important role to play in the shopping process.

Offer Pricing

One of the key features of any NDC Offer is the price. Whilst there may be a price at
Offer level, this will simply be a total of the prices of each of the Offer Items. In some
cases, where optional Offer Items are returned by the Airline as part of the Offer, there
may not be a total price at the Offer level, the prices may remain simply at the Offer
Item level.

The method used by an Airline to determine the price of an Offer Item is not in scope
of NDC i it is an internal decision of the Airline in question. Whether it uses dynamic
pricing, whether its price is a function of a published fare, or if it chooses to apply a
published or private fare in a similar way to how agents apply fares today in the existing
indirect distribution model, this is not defined within NDC.

The NDC Standard simply supports the communication of a price per Offer Item
between Airline and Seller/Aggregator, along with a total price at Offer level if
applicable.

Offer Items

Offer Items allow the Airline to present within its Offer specified Services, and the Offer
Item(s) have a given price. As the airline has priced the Offer Item as a unit, it is not
possible for the Customer or Seller to select Services from one Offer ltem and combine
them with Services from another i the Offer Item must be selected as a whole.

Note-t here i s an exception to this in one p
of 5 s cEha @fferiltend is a priced unit, and contains several different Services (for
example a seat assignment, extra bag, lounge pass, priority boarding and fast track security).
The Customer is allowed to select any 3 of the 5 Services from within the Offer Item, and will
be charged the price of the Offer Item.

Similarly, one Offer Item from one Offer cannot be combined with an Offer Item from
another Offer i of course, the Customer is able to accept two Offers and whether this

articul

results in a single Order, or t wo separate

capability and their commercial rules. Use cases in section 3.2.6 illustrate both one
Offer and two separate Offers being converted into a single Order in each case.
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Time Limits

An Offer may feature several time limits. Each of these are optional elements, although
the expectation is that if an Airline implements full NDC Offer Management capability,
at least the Offer Time Limit will be used.

Some are attached to the Offer validity:

Offer Time Limit
Inventory Guarantee Time Limit
Price Guarantee Time Limit*

*This may also be used after the creation of an Order. This scenario is illustrated below
(scenario 5).

Others are related to payment and other functions following Order creation and may
be similar to those in existence in existing distribution:

Payment Time Limit
Deposit Time Limit*
Name Time Limit*

*Groups only

It is also possible to include a:
Bilaterally-Agreed Time Limit.
Its nature is dependent on the stakeholders, and their bilateral relationship.

The Offer Time Limit is the primary time limit that is used during the Shopping
process. When the Offer Time Limit has expired, the Offer is no longer valid. Where,
the Seller wished to accept an Offer after the expiration of the Offer Time Limit, in most
scenarios the Seller would have to begin the shopping process again. It is up to the
Airline to validate whether or not an Offer is still valid based on this, and they may or
may not choose to purge Offers that have passed their time limit from their Offer
Management System.

Alongside the Offer Time Limit, the Airline may apply an Inventory Guarantee Time
Limit and Price Guarantee Time Limit i although it is unlikely that all three will be
used against the same Offer. The Price Guarantee Time Limit may also be used
following Order Creation.
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Note - The mechanism by which an Airline guarantees inventory is not in the scope of the
Standard.

The ORA will validate that time limits are adhered to. If a time limit has been exceeded,
it is up to the ORA to accept or reject for further processing.

It is up to each individual Airline to decide what time limit to use and how. Their
decision may differ based on their relationship with individual distribution partners, or
based on the identity of a recognized traveler. It also depends on their commercial
wishes and their technical capability.

If an Airline has implemented full Offer and Order Management capability, the
expectation is that they will always return an Offer Time Limit to the Seller. They will
also always return a Payment Time Limit if they allow an Order to be created without
being paid for immediately (whether this be for a matter of minutes, hours or days after
the initial Order Creation).

The expectation is that once an Order has been created, inventory is held until the
Payment Time Limit. Once the Payment Time Limit has expired, inventory is released
and the Order no longer exists.

Note - The expectation is that the Payment Time Limit is proposed at the time of Offer creation,
although an Airline and a Seller may otherwise agree to send this only as part of an
OrderViewRS.

Offer Sent
(T=0) Offer TL Payment TL

Order can be created Payment
needed

Lifecycle of the two main time limits

The following five scenarios illustrate potential uses of these time limits together. To
help with this illustration, the assumption here is that the Offer contains a flight only.
In addition, the key features of an Offer are its Price, the Services it includes (in this
case a flight), and the Availability of Inventory for this flight/Service.

Note - These scenarios are not exhaustive and simply illustrate various ways Airlines can use
the time limits contained within the NDC Schemas to help manage their Offers and Orders.
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Scenario 1iTheOfferi s ASubject to Availabilityo

An Offer is returned to the Seller with an Offer Time Limit only. The price and the
products within the Offer are all guaranteed, but are subject to availability. No inventory
is held by the Airline. It is expected that in the majority of shopping scenarios this will
be the case as at any one time, Airlines may have many thousands of active Offers in
the marketplace and will not wish to hold inventory against all or even any of them.

Offer Sent
(T=0)

Offer TL

Order can be created
with initial Offer content

Scenario 21 Both price and inventory are guaranteed as part of the Offer

Both the price and inventory are guaranteed until the expiration of the time limit. As
part of Offer, the Airline only has to return the Offer Time Limit to the Seller.

Ofﬁ;ﬁ?”t Offer TL

Order can be created
with initial Offer content

Scenario3il nventory is guaranteed for a | imited
to availabilityo

An ORA may want to make an Offer valid for the next 24 hours but release its Inventory
after one hour, to protect its other sales.
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Offer Sent Inventory
(T=0) Guarantee TL Offer TL

1H 23 H
Order can be If inventory no longer
created available, Order
with the content of Creation is rejected,
the initial Offer Reshop needed

If the OrderCreateRQ is sent after the expiration of the Inventory Guarantee Time
Limit, the Airline will check the availability of the Service(s) in question. If the inventory
is still available the Order will be created based on the price, included Services and
conditions as per the original Offer. If the inventory is no longer available, the Order
will not be created and the Seller will need to reshop.

At the point inventory is released, the Airline may use the InventoryReleaseNotif
message to advise the Seller when guaranteed inventory has been released. This
notification could be sent at any point after the Inventory Guarantee Time Limit has
passed, up until the expiration of the Offer Time Limit. This is not mandatory. This
mechanism can be used by the Seller to avoid sending an Order Create to the Airline
where the transaction cannot be completed, and to help with their Customer servicing.

Scenario 47 Price only valid for a limited period (before Order creation)

An ORA may want to make an Offer valid for the next 24 hours, but only guarantee
the Price for one hour.

Offer Sent Price
(T=0) Guarantee TL

1H 23H
Order can be Reprice of the
created Offeris
with the content of needed

the initial Offer

After the expiration of the Price Guarantee Time Limit, the Seller will have to ask the
Airline to re-assess the price of the Offer (using the FlightPriceRQ/RS message pair)
before being able to send an OrderCreateRQ, if the Customer is happy to proceed
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based on the new price. Inventory is guaranteed against this process until the
expiration of the Offer Time Limit.

This scenario is similar to what happens today when a booking is repriced at the time
of ticketing, although there is a key difference 1 when the Order has been created its
price and its associated availability cannot be changed regardless of whether payment
and document issuance happens immediately, or happens after a certain period of
time. The exception to this is described scenario 5.

Scenario 571 Price only valid for a limited period (after Order creation)

An ORA may want to make an Offer valid for the next 24 hours, guarantee the Price
for the next two days, and give the customer 3 days total for Payment.

Offer Sent Price
(T=0) Offer TL Guarantee TL Feplven UL

24 H

Order can be created Payment needed
Reprice needed

In this scenario, the Order is created within the Offer Time Limit and the Customer
proceeds to payment before the Payment Time Limit. If the Price Guarantee Time
Limit has not been exceeded, the payment is processed and documents will be issued.

However, if the Price Guarantee Time Limit has expired, the Seller needs to ask the
Airline to re-asses the price of the initial Offer (using the FlightPriceRQ/RS message
pair) before proceeding to the Payment. This may be the result of an airline rejecting
payment, or the Seller proactively asking the airline for the new price before initiating
the payment.

It should be noted that following Order Creation, inventory is guaranteed throughout
until the expiration of the Payment Time Limit.

This scenario is similar to what happens today when a booking is repriced at the time
of ticketing.
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3.1.1.3 The Role of an Aggregator in Shopping

The role of the Aggregator is the business function of distributinga Seller6 s s hoppi ng
requests to multiple Airlines and aggregating subsequent responses. A Seller may use
more than one Aggregator.

By default, the Aggregator returns all Offers to the Seller. However, the Aggregator
may apply logic taking into account the Seller and only sends back the most relevant
Offers 1 what constitutes the most relevant is not defined by NDC but will be up to
those parties to decide.

The ORA and Aggregator may define rules as to which Offers must reach the Seller.

Any visibility the ORA has on what is sent from Aggregator to Seller is down to the
ORA/Aggregator relationship.

The Aggregator could be a third party and/or the aggregation function could reside
within the Seller system.

3.1.1.4 High Level Shopping Flow

A shopping flow involves 3 main parties: Seller, Aggregator and the Offer Responsible

Airline (ORA). The Aggregation function may be done by an external party or internally

bythe Seller , but for the purposes of this flow, w
is performed external to the Seller.

1. A shopping request is created by the Seller from a Customer request.

2. The shopping request is sent via an Aggregator (if external to the Seller), and
the Aggregator selects the Airlines which should be involved in the request.

3. The ORA receives the shopping request and will create Offers.
4. The ORA returns these Offers to the Aggregator in a shopping response.

5. The Aggregator collects the Offers from each ORA and may apply
selectionf/filtering logic.

6. The selected Offers are sent back to the Seller which may also apply further
selection logic before displaying them to the Customer.
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