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1. Scope

Wireless Application Protocol (WAP), as part of @pdobile Alliance (OMA), is a result of continuowsork to define an
industry wide specification for developing applioat that operate over wireless communication ne¢svol'he scope for
OMA is to define a set of specifications to be ubgdervice applications. The wireless market @agng very quickly and
reaching new customers and providing new servibtegnable operators and manufacturers to meetidienges in
advanced services, differentiation, and fast/flexgervice creation, WAP defines a set of protogotsansport, session and
application layers. For additional information tve MWAP architecture, refer toVireless Application Protocol Architecture
Specification’[WAPARCH].

Current trends in telecommunications enable newskif functionality in a wireless terminal; eithbrough the integration
of new features into the terminal or by allowingwigpes of devices to be connected to the termBgbporting this
development in OMA standards will strengthen OMp&sition as a platform for advanced wireless dataises by
providing access to new capabilities.

External Functionality (EF) is a general term fomponents or entities with embedded applicatioasd¢kecute outside of
the Wireless Application Environment (WAE) or otheser agent, and conform to the EF requirements.Ekternal
Functionality can be built-in or connected to a ifeterminal. This connection can be permanenepidorary.

An application environment of WAP is the place witthe terminal where applications are executetieein the form of
markup pages or in the form of scripts or both. west convenient way to facilitate the connectietwen the application
and new functionality of the terminal is to specigw standard services that can be accessed tppéoadion that is being
executed in WAP application environment. The Exaéfunctionality Interface supports the notion lalsses, conceptual
groups of functions that pertain to the same appbo areas.

The External Functionality Interface (EFI) spedfions in WAP provide methods enabling applicatitmaccess External
Functionality in a uniform way through the EFI Amgltion Interface (EFI Al). The EFI specificatioosnsists of the
Framework, the Process specification and a setadsCSpecifications, each one specific to the gaglication area.

EFI Framework defines the general behaviour ofiEfplementation in the mobile terminal while detdilequirements for
the class are provided in individual Class Speaiftsn documents. The Process specification fatgtéhe development of
Class Specifications by defining steps that shbeltken in order to achieve the quality Class Epation.

This document shall enable the reader to produ@ass Specification even though he does not intefatroduce it as a
well-known standard specification within OMA butfidfil requirements for interoperability to thattend needed in the
special case.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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3. Terminology and Conventions

3.1

Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD”, “SHOULD NOT",
“RECOMMENDED”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope”, “ldtrction” and “Design Guidelines” are normative,asd they are
explicitly indicated to be informative.

3.2

Application

Broker

Class

Class Agent

Class Realisation
Class Specification
Entity

External Functionality

Gateway
Implementation
Input paper

Mobile Terminal
Origin Server
Registry

Script
Server

Service
Unit

Definitions

The executable or interpretable code that isinghwithin the application environment (such as
WAE); an application may use various APIs to acé&gsisServices.

The conceptual entity that exists between th&JBfs, EF Class Agents and the EFI Al. The EF
Broker maintains the list of available functiomal#nd routes requests to the correct EF Unit or EF
Class Agent or handles them itself.

The collection of all EF Units and EF Class Agehtst share the same functionality according to
the same Class Specification.

The conceptual active element that provides afigeetionality on the basis of EF Units of the
same EF Class Realisation.

The collection of EF Units and optionally the ER$5 Agent that belong to the same EF Class
and are available to a particular Terminal.

The definition of Services that are provided bgmnEF Unit that belongs to the given class and
Services provided by the EF Class Agent.

The conceptual component that expresses theiEwlon a software or hardware component of
the mobile terminal that exposes some of its funmcfor the purpose of EFI.

Functionality that is external to the Wireless Apgition Environment and internal or external to
the mobile device.

WAP gateway as specified in [WAPARCH].

The software and hardware that is used in thecpéat terminal to implement the functionality.
Input documents are typically used to communigigas, technical critique, requirements and
other information to OMA. Contributions may be sttied to OMA using the process outlined on
the web site of OMA.

The physical unit where the WAE executes.

The server on which a given resource resides tr be created. Often referred to as a web server
or an HTTP server.

The conceptual place where information aboutlalke EF Units and EF Class Agents is stored
and then made accessible by the EF Broker.

Scripting language specified for programming a iteotbevice. [WMLS, ESMP].

Any of the components of the EFI conceptual aettitre that can be addressed to provide the
Service for an application; a collective name far EF Broker, EF Units and EF Class Agents.
The specified functionality provided by one of s@vers: EF-Broker, -Class Agent or -Unit.

The conceptual component that resides in or @eitsie mobile terminal and provides access to
the EF Services on the EF Entities.

XHTML MobileProfile A language which extends the syntax of XHTML Basscspecified in [XHTMLMP].

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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3.3 Abbreviations

Al

API

EF

EFI
MAG
OMA
OMNA
WAE
WAP
WML
XHTML

Application Interface (more general then API)
Application Programming Interface

External Functionality

External Functionality Interface

Mobile Applications Group

Open Mobile Alliance

Open Mobile Alliance Interim Naming Authority
Wireless Application Environment

Wireless Application Protocol

Wireless Markup Language

eXtensible HyperText Markup Language

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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4. Introduction

The Class Specification defines which Serviceslmaccessed from an application and how they whibye. To come to a
sufficient Class Specification as a first stepEfeEntity needs to be factorised in its atomic mexvto enable classification
of these. This can cause that more than one Classfigation is needed. Together with other EF t@ticlassification tries
to group the Services with common functionalitynasch as possible, to reduce the variety of APIsiimilar Services. EF
Entities with common functionality may be produ@eda well-known Class Specification under certa@icumstances (see
chapter 5).

It is also possible for an application environmenprovide proprietary classes using the EF Allkavascript and markup
applications access to external functionality. Tdlisws both application developer and device poadtio concentrate the
work on the specific part and to reuse all funcidg available from the set of OMA Specificatiofesg. Security, WAE and
protocols).

4.1 Classes

EFI defines access to common high-level abstractidervices that spans across several entitiegc@ke software
modules). Entities that share the same abstrafdiomthe class (e.g. different modules for paymeBgme entities are at the
focus of a given EFI Class, some are marginal. Gllass specifies the common part of them.

A Class is the abstract collection of functionatibllected in a set of Services and PropertiestiEnimay belong to several
EFI Classes if they provide functionality that fialfo different Classes (e.g. a payment module sty debit and credit
payment methods).

electronic
purse

5,

Figure 1: Possible groups of Classes

compass
m

The conceptual architecture of EFI is specifiethin Framework but to bring clarity for the succegdsections it is shortly
presented in

Figure 2. For more detailed explanation of the fggplease refer to the Framework [EFIFRM].

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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Figure 2: Conceptual Architecture of EFI

4.2 Types of Services

Within a Class Specification there may be two typeservicesmandatory services andoptional services. There may be
also services that are implemented but not spedifiethe relevant Class Specification. Such pro@neservices are allowed
but not further discussed in this document.

4.2.1 Mandatory Services
Mandatory services must be implemented to conforthe Class Specification.

An application can assume the existence of manglatowvices after it has generally proved existaxfdeFl and existence of
the Class. Mandatory services typically provide own functionality like discovery of further servicée.g. by way of Class
Agents or through some form of enumeration service)

4.2.2  Optional Services

Optional services are defined in the Class Spexifio to give a consistent interface to those ERdthat do provide these
services, but an EF Unit may conform to the Cladgiion without providing these services.

There are different reasons to define serviceptsral. Some of them are:
» The service is specific to a part of the Class Itteat equivalent options to solve the requiremeftisi® service.

» The service requires activity from a part of thasdlwhich may be left out of a realisation for tese reasons
without losing validness of its scope.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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Optional services generally require a discoverigoéxistence in addition to ensuring the existesfcéFl in general and this
Class. This can be done through any combinatiaonflitional SCR requirements or through a direergtio according
Servers (e.g. Unit, Broker or Agent). A conditio®ZR requirement could be a cascade of capahilifidtse Unit supports
cap. “A” it supports also cap. “B”.

4.3 Properties

Class Properties are intentionally an informaticglament of the realisation. The Framework defaést of mandatory
Properties to enable discovery mechanisms. A Bassification can define additional propertieseéded.

Properties belong to the realisation of the Claskret to its individual Servers it obliges thelistion which entity
produces the property’s value which might be thekBr, a Class Agent or any other peace of impleatiemt not further
defined here. This allows creation of the valuePmfperties like “the best choice” for a specigjuest. Properties may be
derived on time of request covering the actuabsitun of the realisation (e.g. absence of someesg)yv

4.4 Attributes

Attributes are scoped to show information like shetus of a given Server. Each Server has a satrififutes that can be
extracted by the application. The Framework defareitial set of attributes to be present forS#vers of a given type.

A Class can define additional Attributes like Qtyabir Availability of results. A Positioning Classuld define a Unit
Attribute calledAvailableand this would be testable before a positiongsiested from the application.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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5. Class Specification Process

It is important to point out that any company, angation, or person can create Class Specificatiéog need not to be
affiliated with OMA, or if you are, part of any ganular working group to create a Class Specifaati

The type of Class Specification, either well knooviregistered, determines the level of interactisth OMA. The
following flowchart shows how to decide betweenftie types of Class Specifications.

Interest in using the EFI Al, but
uncertain wether to make a class
specification registered or well-known

! I

Read chapter Implications
(section 5.1)

Draft class specification and
follow the standard process of
producing a OMA specification.
(section 5.3) 3

Decide about the type
of class specification.

Read chapter Registration by WINA
(section 5.2)

4a 4b

Standard OMA Specification
exists as well-known Class. Registered class exists

53 5b

Figure 3: Class Specification process
If the issuer decides to propose the Class Spatiiic as a well-known class later on he has tofolhe process again.

5.1 Implications

The different types can be summarised with thefalhg attributes:

Registered

* Vendor specific namespace can be protected by OMNA

e The owner can make changes to the Class Speaificaithout control of OMA
» The owner maintains the Class Specification thevesel

» ltis also under the owner's control to provide amgans for interoperability

The Class Specification written according to thewvabis chosen to be under control of the issuey onto be proposed as a
well-known Class Specification. If a class failsget support, it can be registered as a registdesd and left in that state.

When the Class Specification is in the state regest, it needs to have an assigned owner. The avendd be a person, a
company or an organisation.

Registered Class Specifications are outside of GNdrview so conformance testing needs to be dtiverugh the owner
if wanted.

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
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Well-known

» Uses the standard name space publicly availabbeidgir OMA web sites

» Class Specifications are issued through standaré Picess

* Reliability and interoperability is provided by OM#Aeans like test assertions and conformance stateme

Class Specifications are the responsibility of OMBerein MAG cares about it. If there is an appraggricommittee OMA
can assign the responsibility to it. MAG is undeost as a placeholder for the charter-documentaytabgroup appointed
by MAG.

5.2 Registering EF Class Names to OMNA

Class names for both registered and well-knownsCiecifications must be registered with OMNA. Pphacess for
registering names can be found on the web sit®BMNA]. Registering the class name with OMNA ensutese is a name
space for the services in the Class Specificatimhta avoid name clashes with other EF Classes.

Be aware that reserved words defined in [EFIFRM]STUNOT be used for EF Class names.

5.3 Standard OMA Specification Process

The OMA Organisation and Process document govamdeavelopment of specifications. The process mieat can be
found onhttp://www.openmobilealliance.or¢n addition to this, registering class specificas with OMNA has to be done,
which should be initiated as soon as the classifsgaion is in a stable state.

5.4 Maintenance of existing Class Specification

Changes to an existing well-known Class SpecificeMUST be handled according to the actual OMA Hjpation
process. If there is an additional owner or shepbetside of OMA he SHOULD be informed of the chasig

Changes to a registered Class Specification catobe without notification to OMNA and any other lyosithin OMA.
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6. Design Requirements

Designing an EF Class can be done by any groupdoridual within or outside of OMA. In order to gele rapid
standardisation of a Class, a proposal for a nes<8pecification SHOULD address the following megquents from the
very beginning, even if the specification will stay a registered Class. If the specification willysas a well-known class the
following statements MUST be fulfilled.

There MUST be an owner or shepherd for the ClassiSgation. By default registered Class Specifarad are owned by
the issuer which made the registration request.\iidleknown Class Specifications are owned by MAG.

6.1 EF Class

Reasons for defining an EF Class (provide a staliskt interface from WAE to EF Entity):
 There MUST be an interest from more than one compaachieve interoperability.
*  MUST rely on well-known functionality or capabil which are intended to be shared with othergsarti

If one or both of these requirements don't fit, temdor-specific registration MUST be taken (cfap!b.2).

6.2 Use Cases

Use cases MUST be built for a class.

The purpose of the use cases is to:

» understand functionality of the service / class

» ensure correctness of Class Specification

* enable creation of test assertions

» find mostly fully defined service environment regjaig architectural aspects
Use cases MUST have the following parts:

» Description from a user point of view

» Description of services from an application develtppoint of view
e User requirements on services

* Sequence of information flow

6.3 Accessibility

Services provided by EFI MUST appear to WAE to hdar exclusive control of the application. This sloet preclude
services from being unavailable due to lack of latédé resources or other similar reasons.

The EFI service MAY use the physical device or péthe software that is shared by other servicdsyamther components
of the client terminal. A WAE application using BF assumes that it is the only controller of the W&ft.

6.4 High Level Interface

Class Specifications SHOULD support access at la-leigel to functionality, by defining an applicatitndependent
interface. The EF Services SHOULD abstract thetfanality at a high level. Consequently, the EFv&sr SHOULD NOT
provide functionality that is relevant to the:
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» physical interfaces used to interact with any esi@mor device
* internal structure of any add-on device or funcidxg.

The service SHOULD attempt to abstract the funetiby of a given application area, regardless sfritplementation or
structure.

6.5 Types of APIs
6.5.1  Script API

It is important to understand the temporal relagfop between an application and a service. AllisesryMUST be perceived
by an application as asynchronous, i.e. an instahaeservice is invoked by the application andttiee application and
service continue in parallel. An application MAMagtseveral instances of the same or differenicesy

When the service is invoked, EFI analyses whetheservice can be started at the given time. Irestases the lack of
resources, implementation of the service or thevaifebility of some components may prevent EFI fretarting the
instance.

6.5.2  Markup API

The Markup API behaves differently from the Scétl. Services accessed through Markup API MUST telli&e a “web
server” returning a document in the Markup langutage is accepted by the User Agent, as definedfMAE], as the only
type of response.

The service MAY return the document anytime duitsgngoing work or immediately after terminatidrnis behaviour
MUST be fully defined in the Class Specification.

The specification MUST take into account that thteriaction between the browser and the servicetreagterrupted or
overridden (even unintentionally) at any time.

6.6 Security and Privacy

The Class Specification MUST define the proper ggcand privacy requirements.

EFI currently assumes that a document or scrifQ3 trusted. A Class Specification MUST state theans and
mechanisms that apply to achieve this requirement.

6.7 Parameters and Return Values

The services may take parameters as input andhregsult values, each of which needs to be defifibd.definition must
take into account the type, the range of valid @gJand the expected semantics.

If the Markup API is used, the service will retimocument to be displayed by WAE. As such, thelldoe no precise
definition of what is returned by the service. TWoeument returned should satisfy the semanticseo§érvice.
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7. Class Specification Requirements

Designing an EF Class can be done by any groupdoridual within or outside of OMA. In order to aele rapid
standardisation of a Class, a proposal for a nes<8pecification SHOULD address the following megquents from the
very beginning, even if the specification will stay a registered Class. If the specification willysas a well-known class the
following statements MUST be fulfilled.

7.1 General Content

An EFI Class Specification MUST provide the follagiinformation.
7.1.1 Name

The name of the class is case-insensitive. It MU8Tinique within the scope of EFI and MUST NOT he of the reserved
words defined in the EFI Framework [EFIFRM].

7.1.2  Scope of the class

Explanation of what constitutes the scope of apgibnis that are supported with the given class.

7.1.3  Mandatory services of Class Agent

Definition of any services which are mandatorytfue Class Agent, i.e. they MUST be implementedngydiass realisation.

7.1.4  Optional services of Class Agent

A definition of the services that are optional flee Class Agent. The class realisation still falfthe specification if optional
services are not implemented. However, proprietkys services MUST NOT have the same name amaptdass Agent
services. If an optional service (i.e. SCR itemhegng implemented, all SCR items that are requiethis item MUST also
be implemented.

7.1.5 Mandatory Unit services

A definition of mandatory services that MUST be lempented for every EF Unit that belongs to the gigkass.

7.1.6  Optional Unit services

A definition of the services that are optional fiee EF Unit. The class realisation still fulfilsstepecification if optional
services are not implemented. However, proprietkays services MUST NOT have the same name astiamalpEF Unit
service. If an optional service (i.e. SCR itembésng implemented, all SCR items that are requinethis item MUST also
be implemented.

7.1.7  Static Conformance Requirement

The requirements which have to be fulfilled to beformant with the Class Specification. The statinformance
requirements must be testable statements and Mol®ivfthe guidelines specified in [IOPProc].

7.1.8 Reserved names

The authority for verification is OMA. If the EF &s name is requested for registered part it MUS/E the appropriate
notation as stated in [EFIFRM]. Note that thisusd. " in this moment.

7.1.9 Dependencies

If the Class has a dependency on the presenceaytaimal OMA functionality or enablers then thispgndency MUST be
stated.
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7.2 Service definition

The service definition specifies all the necessiatails of the service. This MUST include at lghstfollowing components
stated below. Note that each service is definedfoarticular API. If similar services are accesttedugh different APls,
they MUST be treated as separate services and Mid8& separate definitions.

7.2.1 Name of the Service

Names are case-sensitive. The name MUST be unighimthe class. Similar services that are accéssitsough different
API MUST have different names.

7.2.2  Description

Explanation of the functionality provided by thendee and the semantics of the service.

7.2.3 API-Type

The API through which the service is accessiblg. (&arkup or Script).

7.2.4  Static Conformance Requirements

Statement of whether the service is mandatory tiolegl. If an optional service (i.e. SCR item) &y implemented, all
SCR items that are required by this service MUSD &k implemented.

7.2.5 Usage Restrictions

Some services are used to access secure informd&tmrinstance, a service might require user atrisefore accessing the
user’s personal information. If so, privacy or s@éguequirements MUST be defined.

7.2.6 Input parameters

The description for each input parameter MUST halifollowing statements:
* name

* semantics

e expected type

» default value if applicable

* whether it is optional

* range
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7.2.7  Return values

Description for each return value MUST have alldafing statements:
* name

* semantics

* expected type

* whether it is optional

s range

e error values

7.2.8  Behaviour with the Script Cont r ol () function

For services defined using the Script API the bahavof the Script Control() function MUST be spfesil. This MUST
cover at least the response to the control commdefilsed in [EFIFRM], and may extend this list. Aagditional
commands MUST NOT be in conflict with standardisechmands. To prevent Name and ID clashes the cochM&lST
start with “x-“, and the ID MUST be higher than 10bte that the notion of constants prevents ndnoes being used,
except for descriptive names in the [EFIFRM].
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8. Markup or Script (informative)

Due to the fact that the Markup and Script APIsdwehdifferently in terms of context managemertais to be decided
which API fits the needs of a particular servickeTollowing questions may help to decide this:

» If the service needs to compute return values aridliow up with further functionality, then acce$sough Script API
might be useful.

» If the service needs to display rich content whiah be processed by WAE, then access through MaRlipnight be
useful.

» If the service needs somehow to have both typesigiht be useful to separate the service into teveises with
different APIs and different descriptions.

Further information about the different APIs cantéleen from the EFI Framework Specification [EFIFRM

Note that this decision has to be made for evemjie If at the starting point of a draft ClasseSification it is not feasible
to make a distinction between the different APks d&bstract service primitives as described indHeviing chapter should
be used, to express which parameters does aptiig ervice. At a later time of draft specificatibe decision might be
easier to make.

8.1 Abstract Service Primitives

If it can’t be decided whether a service shouladsised through Markup, Script or any other APiakimight be specified
in future releases of the EFI-Framework while dnafthe Class Specification, an interim format barused to enable
expressing the service without a clear decisiorofa API. This can help moving forward with thelneark of drafting a
Class Specification. Later on the drafting procegght easier come to an agreement on the bestoAldd. Using the
abstract primitives does not imply that OMA willrgerate the Class Specification.

Service primitives represent, in an abstract wag logical exchange of information and control besw adjacent layers.
Service primitives consist of commands and theipeetive responses associated with the particataice provided.

Service primitives are not the same as an apphicgtiogramming interface (API) and are not meamtjaly any specific
method of implementing an API. Service primitives an abstract mean of illustrating the servicesigded by the EF
Entity to the WAE user agent. In particular, thevigse primitives and their parameters are not ideghto include the
information that an implementation might need toteathe primitives to each implementation objedticlv corresponds to
some abstract user or service provider instance .nfdpping of these concepts to a real AP andahmstics associated
with a real API are the subject of the Class Spmatibn before it can be approved.

8.1.1  Primitive Types

The primitives types defined in this paper are dbed in table 1:

Type Abbreviation Description

Request Req Used when the User agent is requestiayice from the EFI device

Confirm Cnf The EFI device uses the confirm prirettype to report that the requested
activity has been completed.

Table 1: Primitive Types
8.1.2 Primitive Parameter Tables

The service primitives are defined using tablescimtihg which parameters are possible and how #éheywsed with the
different primitive types. If some primitive type not possible, the column for it will be omitted.

The entries used in the primitive type columnsdefned in table 2:

M Presence of the parameter is mandatory - it MO8 Ppresent

[0 2011 Open Mobile Alliance Ltd. All Rights Reserved.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-WAP-EFICDP-V1_1-20110315-A.doc Page 20 (22)

C Presence of the parameter is conditional depgratinvalues of other parameters
0] Presence of the parameter is a user option AlY e omitted
- The parameter is absent

Table 2: Parameter Usage Legend
8.1.3 Example of an abstract Service Primitive

An example of a primitive is:

Parameterl M (@]

Parameter2 - C

Table 3: Example Primitive

In this examplgrimitiveXhas two typesgprimitiveX.reqandprimitiveX.cnf Parameterlis mandatory in the request and
optional in the confirmation. The presencéPafameterZn the confirmation is conditional on the valueRarameterlin
the request.
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Appendix A. Static Conformance Requirements (Normative)

Because this specification is not a testable sjpatién in terms of interoperability testing, confance tables and test suites

are not applicable to it. But for approval of Cl&ecifications all critical MUSTs are written iapital letters according to
[RFC2119].
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Appendix B. Change History (Informative)
B.1 Approved Version History

Reference Date Description
WAP-263-EFICDP-20011101-a 1 Nov 2001 The initiaisien of this document.
OMA-WAP-EFICDP-V1_1-20110315-A 15 Mar 2011 Stathausged to Approved by TP:
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