TC 278 WG3 SG9

Preliminary Work Item Proposal

Network and Timetable Exchange (NeTEx)

Part 3: Fare Information Exchange

Short description

NeTEx is an exchange protocol dedicated to scheduled public transport data (network and timetable information) based on Transmodel V5.1 (EN12986), IFOPT (CEN/TS 00278207) and compliant with SIRI needs (CEN/TS 00278181-1 to 5). NeTEx support information exchange of relevance to public transport services for passenger information and AVMS systems.

NeTEx work has been divided in several parts:

Part 1 is the description of the public transport network topology exchange
Part 2 is the description of the scheduled timetables exchange
Part 3 is the description of the fare information exchange
The work on Pat 1 and 2 has started in 2009 and will end at beginning of 2011.

This work item proposal presents the third part (fare information) of NeTEx.

Proposed scope

The main objective of this WI is to determine a data exchange protocol: 

· based on a data  model (determined by the European standards: Transmodel, and by the specific needs for urban, rural, inter-urban and long distance train operation that will therefore encompass all public transport).

· dedicated to the information related to the determination of fares.  

The NeTEx Part 3 scope is slightly different depending on the addressed mode:

· for heavy rail, the scope is divided in two parts:
Part 3A: The scope is given by TAP-TSI B1, B2 and B3 EXCHANGE OF TARIFF DATA MEANT FOR INTERNATIONAL OR FOREIGN SALES  annexes (OPEN TIME TICKETS, – INTEGRATED RESERVATION TICKETS and SPECIAL OFFERS)
Part 3B: The scope is given by the domestic national rail fares.

· for all other modes, no difference is done between international and domestic fares (most of them are domestic).
It must be reminded that fare is not tariff: in NeTEx part 3 a fare refers to FARE PRODUCT (see Transmodel) defined by its parameters (access write, validity, etc.), when tariff refers to the price to pay to purchase a FARE PRODUCT. Availability is also out of scope, as it is a realtime information and not a scheduled information.
Three level of exchange will be available:
1. Exchange information about links (web sites) and places (retailers) where to get fare information and where to buy tickets (no fare description in this use case),
2. Exchange information on fare products parameters, and their rules and restrictions (covering TAP-TSI B.1, B.2 and B.3)
3. Supply of a possible interface (API) to request for the availability and price for a specific journey: the input basically being a passenger journey (using part 1&2 model), and a selected fare product and the answer being the availability for this journey and its price based on the selected product. Price calculation itself is of course out of scope for NeTEx, this API being only an exchange protocol to carry the request and its answer.
As for all the other parts, NeTEx must be seen as a toolbox, where users will pick what they need in order to fulfill their use cases: there is of course no need to implement all the proposed exchanges, and the definition of the used subgroup will occur inside local agreements.
This fare information is relevant to support 
· multimodal information systems providing planned passenger information

· planned tariff information exchanged between passenger information service providers, passenger information service providers and product owners (i.e. authorities, etc.) and between product owners
It is widely known that the data structures underlying fare information provision are handled differently between European countries, and even between the public transport operators within one country. This situation leads to a considerable complexity of the concepts to be taken into account in the attempt to define one single data model for fares, which aims at covering as many existing solutions and practices as possible.

In order to cope with this complexity, the data model for fares, as defined by Transmodel, concentrates on the abstract, generic concepts that form the core of any fare system, independently of how these abstract concepts are implemented by a set of concrete fare products (e.g. tickets or passes) offered for sale to the public. The starting point for the description of these fundamental concepts is the definition of theoretical access rights. These can be combined to immaterial fare products, which are linked to travel documents in order to form sales packages to be sold to passengers.
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Note : the Transmodel definition for FARE PRODUCT is currently " An immaterial marketable element (access rights, discount rights etc), specific to a CHARGING METHOD." And a CHARGING METHOD is "A classification of FARE PRODUCTs according to the payment method and the account location: pre-payment with cancellation (throw-away), pre-payment with debit on a value card, pre-payment without consumption registration (pass), post-payment etc."

The figure above makes it clear that the information modeled by Transmodel largely relies on the parameters that determine the different fare products, for instance.

The exchange of these parameters may be of interest for exchanges involving product owners in the case of complex fare products (relying on two different fare structures), or between product owners and passenger information service providers, or between passenger information service providers.

The figure below shows the basic model for Interoperable Fare Management, ISO 24014 – part 1, followed by a set of IFM entity definitions.
[image: image2.emf]
	IFM Entity
	IFM definition

	Application
	Implemented and initialized Application Template on a Customer Medium

The Application houses Products and other optional Customer information (Customer details, Customer preferences).

	Product
	Instance of a Product Template on a Medium stored in an Application

It is identified by a unique identifier and enables the customer to benefit from a service provided by a Service Operator.

	Product Owner


	The Product Owner is responsible for his Products (Functions of ownership: Specifying pricing, Usage Rules and Commercial Rules).

	Product Retailer
	The Product Retailer sells and terminates Products, collects and refunds value to a customer as authorized by a Product Owner.

The Product Retailer is the only financial interface between the customer and the IFMS related to Products.

	Application Retailer
	The Application Retailer sells and terminates Applications, collects and refunds value to a customer as authorised by an Application Owner.

The Application Retailer is the only financial interface between the customer and the IFMS related to Applications.

	Collection and

Forwarding
	The role of Collection and Forwarding is the facilitation of data interchanges of the IFMS. The general functions are data collection and forwarding. 

	Service Operator
	The Service Operator provides a service to the customer against the use of a Product.

	Application Owner
	The Application Owner holds the Application Contract for the use of the Application with the customer.

	Customer Service
	Subject to commercial agreements, Customer Service may provide “helpline” and any similar facilities, including replacement of stolen and damaged Customer Medium and consequent Product reinstalling.

	Customer
	The Customer holds an Application and acquires Products in order to use the public transport services.

	Security Manager
	The Security Manager is responsible for establishing and coordinating the Security Policy.

	Registrar
	After the certification, the Registrar issues unique registration codes for Organisations, Components, Application Templates and Product Templates. The Registrar function also issues unique identifiers or rules for generating unique identifiers for the Applications, Products and messages.


This would mean in terms of IFM norm, that exchanges between product owners would be defined. 

Passenger information service operators (i.e. actors providing passenger information to potential public transport users, without the requirement that these users are actual users of a product) are not necessarily service operators in  the sense of IFM, However, if one could say that service operators in the sense of IFM cover (at least some of) the functions of passenger information service operators, NeTEx services might be used for exchanges between product owners and service operators (in the sense of IFM) or between service operators (in the sense of IFM). This statement shows that cooperation with IFM shall be developed in order to clarify the exact use of NeTEx to the IFM exchanges.  

The large variety of combinations of these parameters and of the price calculation rules will make it impossible to cover all practices. In order to determine concrete fare products (in terms of Transmodel SALES PACKAGEs), specific rules have to be applied.

Taking into account the fact that in terms of IFM the product owner is responsible for specifying pricing, usage rules and commercial rules, it should be investigated at what level of abstraction these rules will be subject of exchanges, i.e. NeTEx will have therefore to explore how the abstract concepts (parameters) that determine fare products can be made sufficiently concrete to be an input to a passenger information system or a service operator. A use case study will therefore take place.
Data domains
As part of NeTEx, it will be exclusively focused on planned information. Therefore yield managed fares (depending on the date of booking, the demand level, etc.) will be exchanged only as a fare product description. The availability of yield managed fares is out of scope for NeTEx. This may be checked by a separate protocol, defined outside of NeTEx (probably based on the protocols defined by TAP TSI).
NeTEx part 3 will be able to exchange information on fare product based on different fare structures, the minimum list being: 
· spatial-based PT fare (based on distance, zones or sections), 
· yield managed PT fares,
· time based PT fares.

NeTEx Fare Information Exchange excludes consideration of : 

· management of fare product and applications
· certification, registration and identification

· purchasing and fulfillment
Concerning price calculation: an API for a tariff calculator is recognized to be needed, but is clearly outside the scope of NeTEx (as the journey planer API is). But no other CEN subgroup was found to design it. Therefore a suggested API will be provided as a non-normative annex of the NeTEx Part 3 document.
Use cases
Example of use cases identified for NeTEx Part 3 are:
1. to provide information about links (web sites) and places (retailers) where to get fare information and where to buy tickets,to provide information on fare products and their rules and restrictions to passengers (NeTEx will not provide the service itself, but only the needed information to fulfill it… this is also true for most of the services below),
2. to distribute general planned information on fares dedicated to be published (several types of displays including printed leaflets),
3. to provide general planned information on fares to online passenger information systems (the underlying information may be restricted compared to the use case above).

4. to provide information on fare products and their rules and restrictions for a specific passenger trip (refinement of use case two, taking into account a specific trip context, i.e. vehicle journey, date, time, interchanges, trip duration, distance, etc.)
5. to identify shortest travel times and conditions for lowest fare
6. to show fare zones on topographical and schematic maps,
7. to exchange of fare information between long distance (i.e. heavy rail) and local public transport
8. to provide up to date fare parameters for price calculation (the use case is to provide the parameters, not to calculate the price)
Other use cases like "Submitting a fare scheme for approval", "Provisioning of ticket vending machines with fare information" or "Provisioning of ticket checking devices" are not in the scope of NeTEx Part 3 (mainly due to their close link with some tricky security issues)
The following schema how Transmodel (blue dashed box) and IFM (green dashed box) covers the fields of fares, and were NeTEx Part 3 could be used (orange arrows). 
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Components of the proposed standard

This proposed European Standard will make up the third part of NeTEx and rely on part 1 and 2.

It will provide XML Web services in NeTEx/SIRI style as well as an XSD model for file exchange.

Transport modes

The following transport modes will be considered: train, bus, metro, tramway, trolleybus, ferry, coach, funicular railway, suspension railway, rack railway.

Compatibility with existing standards and recommendations

The requirements formulated by ERA (European Rail Agency) – TAP/TSI (Telematics Applications for Passenger/ Technical Specification for Interoperability) based on the UIC directives will be taken into account. The TAP/TSI having some open points to be closed by 2012, NeTEx Part 3 will provide inputs for the fare related open points, with respects of the scope defined by TAP TSI technical documents B.1, B.2 and B.3 (therefore excluding domestic fares), that is to say ;

· Technical document on the process and the information used for it in respect of tariff data intended for domestic sales (TAP-TSI  4.2.2.1)

· Standard for the exchange of fare information in the context of connection with other modes of transport (TAP-TSI  4.2.22)

The data exchange will be possible either through dedicated web services, or through data file exchanges, or using the SIRI exchange protocol as described in part 2 of the SIRI documentation.

Therefore, this WI will be based on the following results:

· results of CEN TC278 WG3 SG7 (SIRI) as presented in CEN/TS 00278181 part 1 to 5,

· COMMISSION REGULATION (EU) No 454/2011 of 5 May 2011 on the technical specification for interoperability relating to the subsystem ‘telematics applications for passenger services’ of the trans-European rail system (TAP TSI) and in particular its annexes B1, B.2 and B.3 .

An important work will also have to be done to harmonize wording between NeTEx Part 3 and IFM (Interoperable fare management system - EN ISO 24014).
Expected results and deliverables

The data exchange format delivered will be underpinned by the UML data model extracted from the reference data models Transmodel V5.1. 

As regards the data model, some additional information, resulting from the practical requirements expressed and necessary to the schema generation, will be added without biasing the compatibility with the reference models.  

It will be implemented in XML (XSD) as all the other SIRI services. 

The main expected deliverables are as follows: 

· UML diagrams extracted from Transmodel, describing the public transport network fares

· UML diagrams for fares related to additional reference data (ie Flexible services...)

· new services to access the information in conformity to part 2 of the SIRI documentation (Communication Infrastructure),

· an XSD definition, conform to the UML diagrams and WSDL definition corresponding to the services,

· The NeTEx part 3 specification document 

Taking into account the nature of the information considered by NeTEx Part 3, information on the work progress and results will be exchanged with other subgroups of CEN TC278 WG3 working on related topics, in particular 

· SG4 – Transmodel  : Public transport - Reference data model - ENV 12896:1997 

· SG7 – SIRI : Service interface for real-time information relating to public transport operations, Part 1: Context and framework (CEN TS 15531-1:2006),  Part 2: Communications (CEN TS 15531-2:2006), Part 3: Functional service (CEN TS 15531-3:2006), Part 4: Real-time status monitoring information of facilities (Under Formal Vote) and Part 5: Traffic incident monitoring service (Under Formal Vote)

· SG5 - IFM - Interoperable fare management system - Part 1: Architecture - Part 2: Recommended business practices for set of rules and EN ISO 24014-1:2007 « PublicTransport – Interoperable Fare Management System » 

· SG5 - European ticketless and ticket on departure for rail distribution (preliminary)

· CEN TC224 WG11 : EN-15320 IOPTA works

Justification

Reference Data describing the public transport network and timetables are essential for scheduled and real-time information systems. It is important that they can be shared among transport operators, information service providers, trip planners, authorities and other actors in a clear and unambiguous way, in order to give accurate public information.

Scheduled fare information is indisputably in the scope of such an exchange.

Initial workplan and work organisation

Work will start by March 2011 and last for 18 months, with the objective to issue a first document by 2012. 
The proposed work organization is expressed by the following actions :

· to collect and analyze the national requirements,

· to collect the requirements of ERA – TAP/TSI and UIC,
· Collect inputs from previous works (UK FareXChange study, possible LINK project inputs, etc.) 

· to produce a data dictionary (based on Transmodel 5.1) and describe basic use cases,

· to produce relevant UML data model extracts from Transmodel 5.1,

· to harmonize the extracted data models and to complete them according to the requirements  expressed (e.g. by other domains such as demand responsive systems),

· to produce an XML (XSD) implementation base on the UML data model, accompanied by examples,

· to produce a description of data access services (XML and  WSDL),

· to ensure  the compatibility with the other NeTEx and SIRI services,
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