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1. Scope
(Informative)

This document defines the requirements and boundaries of the second STI (Standard Transcoding Interface) specification within OMA. This second release is referred to as “STI 1.1”.

This release will expand and build upon the existing STI v1.0 specifications. 

STI is the interface between the Transcoding Platform and the Multimedia Application Platforms; it is primarily used to request transcoding of media Content files based on Application specified transcoding Parameters and Constraints and/or User Equipment capabilities, and to return the corresponding transcoded media files. STI is not intended to be used directly by end-users.

The notion of “Content adaptation” or “transcoding” in this document refers to the transformation and manipulation of Content (images, audio, video, text, presentation…etc.) to meet the desired targets (defined by the terminal capabilities and/or the application needs). Those adaptations include: media format transcoding, scaling, re-sampling, file size compression…etc.

The document describes a number of use cases and the list of derived requirements for STI 1.1.

2. References

2.1 Normative References

	[RFC2119]
	“Key words for use in RFCs to Indicate Requirement Levels”. S. Bradner. March 1997.
URL:http://www.ietf.org/rfc/rfc2119.txt


2.2 Informative References

	[OMA]
	http://www.openmobilealliance.org/


3. Terminology and Conventions

3.1 Conventions

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

All sections and appendixes, except “Scope” and “Introduction”, are normative, unless they are explicitly indicated to be informative.

This is an informative document, which is not intended to provide testable requirements to implementations.

3.2 Definitions

	Application Platform
	Combination of hardware and software that provide the functionality of an application. Note that rather than implementing all components to provide the functionality of an application the implementation can integrate the necessary components from other platforms.

	 Application Service 
	System that provides an Application to the end user. Note that such systems can also include functionality beside the one of the application itself such as billing, encryption and so on.

	Constraint
	A description of limitation(s) which shall not be exceeded by the transcoding; e.g. maximum size for a video clip, …etc. Such limitations are typically provided by the Application Service Provider by taking into account limiting factors such as User Equipment Capabilities.

	Content
	Subject matter or information that is processed, stored, or transmitted electronically. It includes such things as text, presentation, audio, images, video, etc. Content may have properties such as media type, mime type, etc.


	Parameters
	A list of attributes used for the definition of Preferences, Constraints or Policies.

	Policy
	A list of rules or recommended limits that should be applied by the Transcoding Platform. Such rules would typically be given by the Application Service Provider.

	Preference
	A list of rules or recommended limits that should be applied by the Transcoding Platform. Such rules would typically be given by End-Users or Content Providers.

	
	

	Transcoding Platform
	Combination of hardware and software that provide transcoding functionality.

	Transcoding Service


	System that provides transcoding of Content as a service to the end user. Note that such systems can also include functionality beside the transcoding such as billing, encryption and so on.

	User Equipment 

 
	A device allowing a user access to network services. For the purpose of OMA specifications the interface between the UE and the network is the radio interface


3.3 Abbreviations

	13k
	or QCELP or Q13: QualComm Code Excited Linear Predictive Coding at 13k

	AMR
	Adaptive Multi Rate 

	CSS
	Cascading Style Sheets

	EVRC
	Enhanced Variable Rate Codec

	GIF
	Graphics Interchange Format

	H.263
	Video coding for low bit rate communication (ITU-T Recommendation)

	HDML
	Handheld Device Markup Language

	HTML
	HyperText Markup Language

	JPEG
	Joint Photographic Experts Group 

	MHTML
	MIME HTML

	MIME
	Multipurpose Internet Mail Extension

	MMS
	Multimedia Messaging Service

	MMSC
	Multimedia Messaging Service Center

	MPEG
	Moving Picture Experts Group

	OMA
	Open Mobile Alliance

	Q13
	or 13k or QCELP: QualComm Code Excited Linear Predictive Coding at 13k

	QCELP
	or 13k or Q13: QualComm Code Excited Linear Predictive Coding at 13k

	RFC
	Request For Comments

	SGML
	Standard Generalized Markup Language

	SMV
	Selectable Mode Vocoders

	STI
	Standard Transcoding Interface

	WAP
	Wireless Application Protocol

	WBXML
	WAP Binary XML Encoding

	WML
	Wireless Markup Language

	XML
	eXtensible Markup Languages


4. Introduction
(Informative)

The deployment of multimedia applications (MMS, WAP (2), e-mail, web browsing, etc.) may require some Content adaptations, due to the diversity of the phone specifications (memory, screen size, resolution, colour depth…etc. and supported media formats) and the diversity of the media formats as distributed by the Content industry (JPEG, GIF, all AMR modes, 13K vocoder, EVRC, SMV, MPEG-1, MPEG-4, H.263…etc.).

Content Adaptation is largely independent on the type of service that delivers the data to the end-users.

STI 1.0, and now STI 1.1 are specifications of a standard interface between the Multimedia Application Platforms and the Transcoding Platform and is meant to resolve some of the integration and testing problems when deploying multimedia services towards mobile devices.

This document describes the new use cases and requirements that are specific for STI 1.1.

5. Use Cases
(Informative)

To meet the objective of a generic Standard Trancoding Interface that accommodates a multitude of multimedia applications (MMSC, web download, Push…etc.) and in order to clearly define the list of requirements pertaining to STI 1.1, a list of significant use cases have been developed. The use cases in this section cover a range of applications, each having a unique need for STI. 

5.1 Use case – browsing transcoding 

This use case shows how end-users with different mobile devices (with different constraints regarding the Terminal and its browsing capabilities) can access the same information mobile services.

5.1.1 Short description

John and Terry are both end-users of information mobile services. They want to access a news portal they are subscribed to. They have mobile devices with different capabilities. Some capabilities such as screen size, color depth, etc. have been considered in STI 1.0, but others like markup and script languages supported by their browsers have not been consider yet.

In spite of their different devices, they want to access the same information, so some transcoding has to be performed in order to assure that the information they receive is completely adapted to their mobile devices. (Physical characteristics, supported formats, browser constraints…). This use case addresses the legacy handsets.  W3C DI (Device Independence) develops a markup language that would be understandable by all handsets, no matter what markup language and markup language versions they are using (1 to n).  The STI use case allows any markup language description/file to be adapted to any markup language or markup language version (m to n). 

5.1.2 Actors 

· John and Terry want to access information mobile services, a news portal.

· The Content Provider, here the news agency.

· The Application Service Provider, here the news portal service provider.

· The Transcoding Platform Provider.

5.1.3 Actor specific issues

· John and Terry both want to access a news portal.

· The Application Service Provider receives information from the Content Provider but wants his service to reach most subscribers.

5.1.4 Actor specific Benefits

· John and Terry receive information in a format their User Equipments can understand and fully adapted to them.

· The Application Service Provider can reach more users and more conveniently due to the browsing adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.1.5 Pre-conditions 

· John and Terry are both subscribed to the news portal.

· Both have phones that support browsing.

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to compose a STI request including information about the target User Equipment the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific User Equipment information for the transcoding of the requested media.

5.1.6 Normal flow 

1. The Application Service Provider creates and offers a news portal with the information received from the news agency.

2. John tries to access the news portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.).

4. The Application Service Provider requests the Transcoding Platform for a transcoding to adapt the initial information for John, so that the information can be accessed by his User Equipment in a fully optimised way.

5. The Transcoding Platform delivers the transcoded and optimised content to the Application Service.

6. The Application Service Provider delivers the transcoded and optimised content to John.

7. Terry tries to access the news portal. 

8. The Application Service Provider is also able to know exactly the kind of equipment being used by Terry to access the information (this can be done by subscription, specific headers sent within the request, etc.). If the Application Service Provider has an internal cache it can search within it to try to retrieve this content already transcoded (the same content can have been transcoded previously with the same limitations and conditions). If the content is already in the cache, the use of STI is not needed and the content can be delivered to the end-user. (go to step 11).

9. The Application Service Provider request the Transcoding Platform for a transcoding to adapt the initial information for Terry, so that the information can be accessed by his User Equipment in a fully optimised way.

10. The Transcoding Platform delivers the transcoded and optimised content to the Application Service.

11. The Application Service Provider delivers the transcoded and optimised content to Terry.
5.1.7 Alternative flow

· 5b.- Prior to delivery to the Application Service Provider, the Transcoding Platform stores in a cache the content that has just been transcoded for John. 

· 6b.- The Application Service Provider delivers the transcoded and optimised content to John.

· 7b.- Terry tries to access the news portal.

· 8b.- The Application Service Provider request the Transcoding Platform for a transcoding to adapt the initial information for Terry, so that the information can be accessed by his User Equipment in a fully optimised way. In this request, the Application Service Provider also includes some information about the use of the internal cache in the Transcoding Platform, for example, that the cache should be used to enhance the performance.

· 9b.- The Transcoding Platform (using the information regarding the use of the cache in the request) searches within the previously transcoded contents cache using the User Equipment characteristics and the specific content request as entries.

· 10b.- If the Transcoding Platform retrieves the previously transcoded content from its cache, it delivers it to the Application Service Provider. If no, the Transcoding Platform should perform the transcoding on the requested content using the specific User Equipment characteristics and delivers it to the Application Service. 

· 11b.- The Application Service Provider delivers the transcoded and optimised content to Terry.

5.2 Use case – Look and Feel transformation 

This use case shows different ways to associate Look and Feel characteristics (general appearance, style, logos, colors, buttons, etc.) to contents in plain text or basic HTML, for example. This kind of transformation is done in order to achieve a better appearance and other advantages such as branding in the end-user device. 

5.2.1 Short description

A Content Service Provider receives some content from the Content Provider. The Content Service Provider wants this information to be displayed in a good appearance in the end-user device, so the Content Service Provider requests the Transcoding Platform for a transcoding of this content to include some specific Look and Feel characteristics (branding, homogeneous corporate appearance, etc.). The Content Service Provider receives the transcoded content (with the Look and Feel characteristics included) from the Transcoding Platform and delivers it to the end-user.

5.2.2 Actors 

· John wants to access a sports news portal. 

· The Content Provider, here the sports news agency.

· The Application Service Provider, here the sports news portal service provider.

· The Transcoding Platform Provider.

5.2.3 Actor specific issues

· John wants to access a sports news portal.

· The Application Service Provider receives information from the Content Provider but wants his service to reach most subscribers.

· The Application Service Provider wants the content delivered from its service to be easily identified as a branded content. 

5.2.4 Actor specific Benefits

· John receives information in a format his User Equipment can understand and in a good appearance fully adapted to his mobile device.

· The Application Service Provider can reach more users and more conveniently due to the Look and Feel adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.2.5 Pre-conditions 

· John has a mobile phone that supports browsing.

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to compose a STI request including information about the target User Equipment the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific User Equipment information for the transcoding of the requested media.

5.2.6 Normal flow 

1. The Application Service Provider creates and offers a sport news portal with the information received from the sport news agency.

2. John accesses the sports news portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.).

4. John tries to access a web page containing a menu (a menu displaying all the Spanish football teams for example), the Application Service Provider requests the Transcoding Platform for a transcoding to adapt the initial information for John; so the information can be accessed by his User Equipment in a fully optimised way.

5. In the request sent by the Application Service Provider to the Transcoding Platform, the Application Service includes the content to be transcoded (plain text or basic HTML, for example) and a way to indicate the Look and Feel characteristics to be included (a CSS file (the file itself or a reference to it), an empty page with the required Look and Feel characteristics acting as a template (the page itself or a reference), as examples) to generate the enhanced menu and the proper appearance of the full page adapted for John’s equipment.

6. The Transcoding Platform delivers the transcoded and optimised content to the Application Service Provider.

7. The Application Service Provider delivers the transcoded and optimised content to John, so he can watch the menu with all the Spanish football teams in a good appearance, with the proper corporate image (desired by the Content Service Provider) and fully adapted to his User Equipment.

5.3 Use case – Pictograms transcoding 

This use case shows the way the pictograms in a web page are transcoded for achieving equivalent representations (keeping the same meaning) in different web browsers.

5.3.1 Short description

A Music Service Provider is providing a music web portal with news, photos, online music, etc. When an end-user is listening to online music, the pictograms displayed on his screen (like play, stop and next track buttons) should be equivalent, independent of the type of browser the end-user has got. So, the Music Service Provider requests the Transcoding Platform for a transcoding of the content to the end-user. The Music Service Provider receives the transcoded content (with the pictogram adaptation) from the Transcoding Platform and delivers it to the end-user.

5.3.2 Actors 

· John wants to access a music web portal and listen to online music. 

· The Music Content Provider.

· The Application Service Provider, here the music web portal service provider.

· The Transcoding Platform Provider.

5.3.3 Actor specific issues

· John wants to access a music web portal and listen to online music. 

· The Application Service Provider wants his service to reach most subscribers.

5.3.4 Actor specific Benefits

· John receives information in a format their User Equipments can understand, and in a good appearance fully adapted to his mobile device 

· The Application Service Provider can reach more users and more conveniently due to the pictograms adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.3.5 Pre-conditions 

· John has a mobile phone that supports browsing. 

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to compose a STI request including information about the target User Equipment the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific User Equipment information for the transcoding of the requested media.

5.3.6 Normal flow 

1. The Application Service Provider creates and offers a music web portal with the information received from the Content Provider.

2. John accesses the music web portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.).

4. John pick-ups a link to listen to the Lenny Kravitz´s last album.

5. The Application Service Provider requests the Transcoding Platform to adapt the pictograms to be displayed on John’s device screen. The Application Service Provider knows the kind of equipment and the browser used by John, so it includes all this information within the request. 

6. In case the browser John is using does not support pictograms, the Transcoding Platform should adapt the content to properly show and let the user use the functionality related with pictograms, that is, if there is a “play” pictogram, the Transcoding Platform could include a button or a link with the text “play” offering the associated functionality..

7. The Application Service Provider delivers the transcoded and optimised content to John, so the pictograms are displayed in a good appearance, with the proper meaning and fully adapted to his User Equipment. John can control the music reproduction by clicking on the pictograms (play, stop, next track buttons…).

5.4 Use Case – Decision Based on What Transcoding Was Performed

5.4.1  ASK  \* MERGEFORMAT Short Description

An Application Service Provider may decide to take certain actions based on what transcoding was performed, i.e. the input vs the output media properties such as media type, codec, file size, width and height, etc. Examples of actions are: 

· Billing specific to transcoding performed (e.g. Application Service Provider-based Transcoding Services)

· Notification to end-user (e.g. download or MMS service)

· Decision on whether to deliver a media or not (e.g. download or MMS service)

5.4.2 Actors

The Application Service Provider

The Transcoding Platform Provider

5.4.2.1 Actor Specific Issues

The Application Service Provider wants detailed information about the input and output media properties in order to control the billing, notification, delivery decision,etc. 

5.4.2.2 Actor Specific Benefits

The Application Service Provider can implement more detailed billing based on the input and output media properties information.

The Application Service Provider can provide accurate notification to the end-user when certain actions were taken during a transcoding (e.g. media removal, major adaptation such as media type conversion from video to images, etc).

The Application Service Provider can decide not to deliver certain media types to certain subscribers based on the information received about the output media properties.

5.4.3 Pre-conditions

· The Application Service Provider has one or more Application Platforms that support the STI interface.

· The Application Service Provider has (or has access to) one or more Transcoding Platforms that support the STI interface.

· The Transcoding Platform supports the input and output media properties functionality.

· The Application Service Provider has some media that needs transcoding.

5.4.4 Post-conditions

None

5.4.5 Normal Flow

1. The Application Platform sends a transcoding request to the Transcoding Platform with an indication to include the input and output media properties in the response.  

2. The Transcoding Platform performs the transcoding.

3. The Transcoding Platform prepares the transcoding response which includes the input and output media properties.

4. The Transcoding Platform returns the response to the Application Platform.

5. The Application Platform uses the input and output media properties information received in the response to take appropriate actions (billing, notification, delivery, etc).

5.4.6 Alternate Flow

None

5.4.7 Operational and Quality of Experience Requirements

None

5.5 Use case – Smart Menu adaptation 

This use case shows different ways to include Smart Menus functionalities in web pages

5.5.1 Short description

John is an end-user of information mobile services. He wants to access a news portal he is subscribed to. John is a sports fan, so the information he is interested in is quite concrete. The Application Service Provider wants the end-users to have a good browsing experience, so it requests the Transcoding Platform for a transcoding of every menu within the portal based on the end-users preferences, User Equipment constraints and other information (maybe business model information (service offering) or related with the kind of service the user is trying to access to). 

5.5.2 Actors 

· John wants to access a news portal. 

· The Application Service Provider, here the news portal service provider.

· The Transcoding Platform Provider.

5.5.3 Actor specific issues

· John wants to access a news portal.

· The Application Service Provider receives information from the Content Provider but wants his service to reach most subscribers.

5.5.4 Actor specific Benefits

· John receives information fully adapted to his mobile device and preferences.

· The Application Service Provider can reach more users and more conveniently due to the Smart Menu adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.5.5 Pre-conditions 

· John has a mobile device that supports browsing.

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to resolve specifically the preferences of each end-user subscribed to the news portal. (This can be done by the surfing history of each user, user profiling, etc.) 

· The Application Service Provider is able to compose a STI request including information about the target User Equipment and user preferences the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific user information for the transcoding of the requested media.

5.5.6 Normal flow 

1. The Application Service Provider creates and offers a news portal with the information received from the news agency.

2. John accesses the news portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.) and his preferences (this can be done by previous surfing history, user profiling, etc.). The Application Service Provider can also have information regarding the accessed service and business model regarding this service. 

4. John tries to access a web page containing a menu (a list of different links to general themes and contents: music, sports, holidays, business, movies…). The Application Service Provider requests the Transcoding Platform for a transcoding to adapt the initial menu for John based on his preferences (link reordering based on surfing history and/or profiling, enhanced visualization, personal tools, etc.), User Equipment constraints and, maybe, other related information (business model information, statistics, etc.). 

5. The Transcoding Platform delivers the transcoded and adapted content to the Application Service Provider.

6. The Application Service Provider delivers the transcoded and optimised content to John, so he can watch the links within the menu reordered based on his preferences (the sports link appears first), fully adapted to his User Equipment (links are showed as images to click on) and including some other characteristics derived from other related information (statistics or business model information can be used to include new links, promote new services that can be interesting for the user, etc.) .

5.6 Use case – Page Division adaptation 

This use case shows the way to develop Page Division functionalities.

5.6.1 Short description

John is an end-user of information mobile services. He wants to access a web portal he is subscribed to. John’s device screen is small, so he can’t watch large web pages properly. The Application Service Provider wants the end-user to have a good browsing experience, so he request the Transcoding Platform for a Page Division adaptation based on the User Equipment constraints. 

5.6.2 Actors 

· John wants to access a web portal and access large web pages properly. 

· The Application Service Provider, here the web portal service provider.

· The Transcoding Platform Provider.

5.6.3 Actor specific issues

· John tries to access a web portal and access large web pages, but the rendering is inadequate.

· The Application Service Provider receives information from the Content Provider but wants his service to reach most subscribers.

5.6.4 Actor specific Benefits

· John receives information fully adapted to his mobile device, so he can watch large web pages properly, in spite of his small device screen.

· The Application Service Provider can reach more users and more conveniently due to the Page Division adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.6.5 Pre-conditions 

· John has a mobile device supporting browsing.

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to compose a STI request including information about the target User Equipment the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific user information for the transcoding of the requested media.

5.6.6 Normal flow 

Figure 1 shows the most important steps in the normal flow.

1. The Application Service Provider creates and offers a web portal.

2. John accesses the web portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.). 

4. John tries to access the web page “A” within the portal.

5. The Application Service Provider requests for this web page within its database (it can also be the Content Provider).

6. The database (or the Content Provider) delivers the web page previously requested to the Application Service Provider.

7. The Application Service Provider requests the Transcoding Platform for the adaptation of the initial page for John, based on his User Equipment constraints. This request includes information regarding how the Application Service Provider wants the page to be divided (if needed), the relationship between the new smaller pages, etc.

8. The Transcoding Platform delivers the transcoded and adapted content to the Application Service Provider (for example, a multipart content type containing three smaller pages, “B”, “C” and “D”, and information about how they are related to complete the page “A”. The relationship information may use different policies like single-subject splitting, multi-subject splitting, etc.).

9. The Application Service Provider delivers the transcoded and optimised content to John, so he can watch the original page (“A”) fully adapted to his User Equipment, that is, browsing through “B”, “C” and “D” pages.
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Figure 1 - Page Division Flow

5.7 Use case – Thumbnail adaptation 

This use case shows the way to use Thumbnail Adaptation functionalities.

5.7.1 Short description

John is an end-user of information mobile services. He wants to access a web portal he is subscribed to. John’s device screen is small, so he can’t watch pages containing several images properly. The Application Service Provider wants the end-user to have a good browsing experience, so he request the Transcoding Platform for a Thumbnail adaptation based on the User Equipment constraints. 

5.7.2 Actors 

· John wants to access a web portal and access web pages containing several images. 

· The Application Service Provider, here the web portal service provider.

· The Transcoding Platform Provider.

5.7.3 Actor specific issues

· John tries to access a web portal and access pages containing several images, but the rendering is inadequate.

5.7.4 Actor specific Benefits

· John receives information fully adapted to his mobile device, so he can watch several images within the same page as thumbnails properly, in spite of his small device screen.

· The Application Service Provider can reach more users and more conveniently due to the Thumbnail adaptation.

· The Service grows faster and other actors (Content Provider, Mobile Operator and Transcoding Platform Provider) benefit from the expansion of the service.

5.7.5 Pre-conditions 

· John has a mobile device supporting browsing and image displaying.

· The Application Service Provider is able to resolve specifically the kind of equipment being used by its subscribers to access the information.

· The Application Service Provider is able to compose a STI request including information about the target User Equipment the original content should be transcoded for.

· The Transcoding Platform is able to receive, understand and use the specific user information for the transcoding of the requested media.

5.7.6 Normal flow 

1. The Application Service Provider creates and offers a web portal.

2. John accesses the web portal.

3. The Application Service Provider is able to know exactly the kind of equipment being used by John to access the information (this can be done by subscription, specific headers sent within the request, etc.). 

4. John tries to access a web page from the portal. This web page contains several images.

5. The Application Service Provider requests the Transcoding Platform for a transcoding to adapt the initial page for John, based on his User Equipment constraints. The request includes a multipart content type containing all the pictures and the original page (for example, a WML document). It can also contain some information about the characteristics of the required (if needed) Thumbnail adaptation (preferred thumbnail size, image transformation over the original image to get the thumbnails, displaying format, etc.).

6. The Transcoding Platform delivers the transcoded and adapted content to the Application Service Provider (a multipart content type containing a scaled version of each picture contained in the original page and the presentation document (it can be, for example, a new WML document)).

7. The Application Service Provider delivers the transcoded and optimised content to John, so he can watch the images (thumbnail size) on his device and select one picture (thumbnail icon) to be displayed in full screen (Note: Clicking on a thumbnail to see the image in full screen implies a new request to the Application Service Provider from the end-user client).

5.8 Use Case – Content Query

5.8.1  ASK  \* MERGEFORMAT Short Description

An Application Service Provider may want to query the characteristics of content. This can be used for example, for classification of content in media libraries, verification/validation of media, etc.

5.8.2 Actors

· The Application Service Provider

· The Transcoding Platform Provider

5.8.2.1 Actor Specific Issues

The Application Service Provider wants to classify and have detailed characteristics of media elements. 

5.8.2.2 Actor Specific Benefits

The Application Service Provider can obtain detailed information about media files.

5.8.3 Pre-conditions

· The node used by the Application Service Provider supports the STI interface.

· The Application Service Provider has (or has access to) one or more Transcoding Platforms that support the STI interface.

· The Transcoding Platform supports content query functionality.

5.8.4 Post-conditions

None

5.8.5 Normal Flow

1. The node used by the Application Service Provider sends a content query request to the Transcoding Platform with a media or a reference to a media.

2. The Transcoding Platform performs the analysis and returns the response. 

3. Based on the details about the media, the node used by the Application Service Provider classifies and stores the media.

5.8.6 Operational and Quality of Experience Requirements

None

5.9 Use Case – Do Not Transcode Functionality For Multipart

5.9.1  ASK  \* MERGEFORMAT Short Description

A Content Provider provides a multipart message including an image and audio (for example an animated Christmas card and a musical jingle). The Content Provider does not want the audio part to be transcoded, truncated, appended or in any other way altered (e.g. due to copyright reasons), even though this may mean that some subscribers will not receive parts or all of the message because of handset capabilities, parts or all of the message that would have been delivered to the subscribers had transcoding been allowed.

Alice possesses this multipart message and wants to send it to her friends Bob and Cathy. Neither Bob’s nor Cathy’s handset support the same image capabilities as does Alice’s, so in both cases the multipart message requires transcoding. However, Bob’s handset supports the same audio capabilities as does Alice’s, which is not the case for Cathy’s handset.

In STI 1.0 it is not possible to transcode fractions of a multipart message. This Use Case makes it possible to disallow transcoding for parts of the multipart message, while the rest of the multipart message is transcoded as normal.

When the Application Service Provider employs transcoding on media objects whenever transcoding is needed, basically all multimedia messages will be renderable on any handset. However, this is not the case when the Content Provider’s desire not to transcode certain media objects (e.g. due to copyright reasons) is considered. The premise of this use case is as follows: The Application Service Provider will never employ transcoding on media objects not allowed to by the Content Provider. This means that multipart messages including, or consisting entirely of media objects for which the Content Provider disallows transcoding will either not be delivered at all, or they will not be renderable on handsets for which transcoding is required. The benefits of this use case should be read and interpreted keeping this premise in mind.

5.9.2 Actors

· The Content Provider

· Alice, Bob and Cathy – the end users

· The Application Service Provider

· The Transcoding Platform Provider

5.9.3 Actor Specific Issues

· The Content Provider wants to be able to provide multipart messages including or consisting entirely of objects that should never be transcoded, truncated, appended or in any other way altered (e.g. due to copyright reasons).
5.9.4 Actor Specific Benefits

· The Content Provider can protect its/a brand and ensure media quality by being able to provide content that will never be transcoded, truncated, appended or in any other way altered, even though this may mean that some subscribers will not receive parts or all of the message because of handset capabilities, parts or all of the message that would have been delivered to the subscriber had transcoding been allowed.

· The Application Service Provider can fulfil the needs of the Content Provider and at the same time deliver a higher percentage of renderable multipart messages, since some objects of a multipart message can be transcoded although the Content Provider disallows transcoding of some other objects in the same multipart message, which is not the case for STI 1.0.

· The Transcoding Platform Provider can offer transcoding of multipart messages for which the Application Service Provider only wants to transcode a fraction.

· Bob and Cathy can enjoy also the multipart messages partly including objects that the Application Service Provider does not want the Transcoding Platform Provider to touch.

5.9.5 Pre-conditions

· The Content Provider provides a multipart message, M, including an image and audio. The Content Provider does not want the audio part to be transcoded, truncated, appended or in any other way altered (e.g. due to copyright reasons).

· Alice possesses the multipart message M.

· The Application Service Provider has one or more Application Platforms that support the STI interface.

· The Application Service Provider has (or has access to) one or more Transcoding Platforms that support the STI interface.

· The Transcoding Platform supports the Do-Not-Transcode functionality for multipart messages.

· Bob has a handset that supports the same audio capabilities as does Alice’s, but not the same image capabilities.

· Cathy has a handset that does not support the same media (image and audio) capabilities as does Alice’s.

5.9.6 Post-conditions

None.

5.9.7 Normal Flow

1. Alice sends the multipart message M to Bob and Cathy.
2. The Application Platform analyses the multipart message M and decides that the audio part should not be transcoded.
3. The Application Platform sends a transcoding request to the Transcoding Platform, including the multipart message M or with a reference to the multipart message M, and with an indication not to transcode the audio part.
4. The Transcoding Platform performs the transcoding of the image part of the multipart message M, and leaves the audio part untouched.
5. The Transcoding Platform returns the response to the Application Platform.
6. The Application Platform delivers the transcoded multipart message M to Bob and Cathy.
7. Bob enjoys the complete multipart message M, the image part as well as the audio part.
8. Cathy enjoys the image part of the multipart message M.

5.9.8 Alternate Flow

None.

5.9.9 Operational and Quality of Experience Requirements

None.

5.10 Use case – Perceptible watermarking and appending media

This use case shows the way a Content Provider could use the inclusion of perceptible watermarks in its contents.

5.10.1 Short description

A Content Provider wants to include some kind of perceptible watermark in its contents (images within images and videos, audio clip within audio tracks or videos, text inside images, etc.) as a way of branding them so everybody could realize that those contents come from a specific Content Provider. So, the Content Provider acts as (or uses) an Application Platform and uses the Transcoding Platform to include a given or referenced content (audio, image, or video) as a perceptible watermark within another given or referenced content (audio, image, video). This is inclusion can be also intended as the appending of different media (for example, the inclusion of a short video advertisement (or audio clip) at the beginning or the end of a video clip). The Application Platform can also include in the request some information about the inclusion of the perceptible watermark (position, size, visibility level, number of repetition, time spacing, etc.).

5.10.2 Actors 

· The Content Provider.

· The Application Service Provider.

· The Transcoding Platform Provider.

5.10.3 Actor specific issues

· The Content Provider wants its contents to be recognized so it wants to include some perceptible branding information in the contents it is delivering.

5.10.4 Actor specific Benefits

· The Content Provider brands its contents so everybody can see that they come from a specific source.

5.10.5 Pre-conditions 

· The Application Service Provider is able to compose a STI request including information about the inclusion of perceptible watermarks within given or referenced media. 

· The Transcoding Platform is able to receive, understand and use the specific information for the inclusion of perceptible watermarks within given or referenced contents. 

5.10.6 Normal flow 

1. The Application Service Provider gets the contents from the Content Provider.

2. The Application Service Provider requests the Transcoding Platform for the inclusion of some kind of perceptible watermark within the content previously taken from the Content Provider. This request can include the specific media or only a reference to it and the specific media to be used as a perceptible watermark or only a reference to it. This request can also include information about the inclusion of this perceptible watermark (size, position, visibility level, volume, time spacing, etc.). 

3. The Transcoding Platform delivers the watermarked content to the Application Service Provider (for example, an image containing a logo (the company logo from the Content Provider) in a corner). 

4. The Application Service Provider delivers the watermarked media to the Content Provider. 

5.10.7 Alternative flow

· 2b. The Application Service Provider requests the Transcoding Platform for the appending of some kind of media to the content previously retrieved from the Content Provider. This request can include the specific media or only a reference to it and the specific media to be used as a perceptible watermark or only a reference to it. This request can also include information about the appending of the media (at the beginning, at the end, duration, etc.).

· 3b. The Transcoding Platform delivers the original content with the appended media to the Application Service Provider (for example, a short video advertisement at the beginning of a video clip). 

· 4b. The Application Service Provider delivers the original content with the appended media to the Content Provider.
5.11 Use case – Office and portable document adaptation

This use case shows why mobile email needs a way to convert office and portable document formats to some other format.

5.11.1 Short description

Monica is an IT manager having some corporate email solution in her office. She often sends and receives word documents; excel sheets, PowerPoint slides, and PDF files, while she sends PS files to the printer. She, however has a lot of meetings (e.g. away from the terminal without a laptop, offline, etc), and the work requires her to work while she is away from the office as well. Since she is a manager, most of her work is to receive emails, evaluate, make decisions and give feedback or instructions – also via email. Thus, reading and sending office and PDF documents and printing PS documents via email is very important to her. Most mobile devices however do not support these document formats – while mobile email clients can be installed in most mobile phones – thus it is important that the mobile email client can request such conversion of attachment from the mobile email server.

5.11.2 Actors

· Monica, who receives emails.
· Monica’s mobile terminal (MT).
· Monica’s mobile email client (MEMC) that resides in MT and manages Monica’s emails remotely.

· The mobile email service provider (MEMSP), who provides the email services (and STI to Monica’s mobile email client).

5.11.3 Actor specific issues

· Monica wants to download an email containing several attachments.

· MEMC (Monica’s mobile email client) wants to send/receive emails to/from Monica’s mailbox.

5.11.4 Actor specific Benefits

· Monica can send/receive information fully adapted to her MEMC and preferences.

5.11.5 Pre-conditions 

· Monica has a MT.

·  MT supports mobile email, the MEMC is installed and MEMC supports STI within the scope of the email protocol.

· MT and MEMC are operational.
· MEMSP is operational and supports STI and with STI MEMSP also supports content transcoding for word documents, excel sheets, PowerPoint slides, PDF files and MHTML and all related transcoding preferences.
· Monica is authenticated to the MEMC.
· MEMC is authenticated to the MEMSP.

· MEMC retrieves the list of email headers from Monica’s mail box using MEMSP.
· Monica has an email that contains a specification (e.g. a word document), test results (e.g. an excel sheet), a marketing material (e.g. PowerPoint slide set), and a white paper (e.g. a PDF document). The attachments contain embedded objects such as images, video, audio and charts.

· MT and MEMC do not support (or supports, but do not wish to use) word document, excel, PowerPoint, PDF formats.
5.11.6 Normal flow 

7. Monica receives a new email with the conditions described above.
8. MEMSP notifies MEMC that a new email has arrived.

9. Monica instructs MEMC to retrieve the new email (either manually, or based on preferences).

10. Based on the email header MEMC evaluates that transcoding is necessary.

11. MEMC requests transcoding of the attachments from their original format to MHTML based on a set of parameters.
12. MEMSP performs the conversions according to the required transcoding parameters, and sends the converted MHTML documents to MEMC.
13. Monica reads the email, and finds out that the excel sheet needs to be printed, thus she requests MEMSP to convert the excel sheet (or the MHTML document) to a postscript file with the necessary parameters (paper size, orientation, etc).

14. MEMSP converts the requested document to a PS file and sends it back to Monica.

15. Monica forwards the PS document directly to the printer, which can start printing so that when Monica arrives to the office, it is already printed.

16. Monica opens up the MHTML document that was converted from the word document, inserts some comments, and sends the MHTML forth to her colleagues requesting MEMSP to send it as a word document.

17. MEMSP receives the request, and converts the MHTML document to a word document (which preferably looks just like the original with Monica’s comments added), and sends it to the requested recipients.

18. Monica opens up the MHTML document that was converted from the PDF document, removes an existing picture and adds a new picture instead and sends the MHTML forth to her colleagues requesting MEMSP to send it as a PDF document.
19. MEMSP receives the request, and converts the MHTML document to a PDF document (which preferably looks just like the original PDF with Monica’s changes added), and sends it to the requested recipients.

20. Monica arrives to the office, picks up the excel sheet printout from the printer, grabs a coffee, and happily browses through the test results when she notices that the OMA STI changes have been done to the product and they are working flawlessly.

21. Monica opens up the MHTML document that was converted from the excel sheet, adds an “approved by Monica” field to the sheet and sends the MHTML forth to her colleagues requesting MEMSP to send it as an excel sheet (all this from the cafeteria using  her MT).
22. MEMSP receives the request, and converts the MHTML document to an excel sheet (which preferably looks just like the original excel sheet with Monica’s changes added), and sends it to the requested recipients.
6. Requirements
(Normative)

6.1 High-Level Functional Requirements

	Label
	Description
	Enabler Release

	HLF- AUTONUM 
	STI SHALL support a mechanism to identify, for multipart messages, objects that should not be transcoded.

(5.9 Do-Not-Transcode-Functionality-for-Multipart )
	

	HLF- AUTONUM 

	STI SHALL support a mechanism to identify, for documents with embedded content, embedded objects that should not be transcoded as well as embedded objects that shall be transcoded with all relevant transcoding parameters.

(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 

	STI SHALL support a mechanism for an Application Platform to send a content query request to the Transcoding Platform.

(5.8 Content-Query )
	

	HLF- AUTONUM 
	STI SHALL support a mechanism for a Transcoding Platform to send a content query response to the Application Platform.

(5.8 Content-Query )
	

	HLF- AUTONUM 
	STI SHALL support the inclusion of information regarding the control of the thumbnail adaptation.

(5.7 Thumbnail)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to specify the following attributes for thumbnails: format conversion, resolution scaling, file size limitation, colour depth adaptation, rotation, thumbnail adaptation.

(5.7 Thumbnail)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request page division adaptation

(5.6 Page-Division )
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to report the result of  Page Division adaptation
(5.6 Page-Division )
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request transcoding of packaged Content (combination of audio, video, images, markup languages, script languages, etc.), and inclusion of CSS characteristics in all of these contents, where the output format and characteristics are completely defined by the Application Server.
(5.5 Smart-Menu)

(5.2 Look-And-Feel)
(5.1 Browsing)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request transcoding of packaged Content (combination of audio, video, images, markup languages, script languages, etc.), and inclusion of CSS characteristics in all of these contents, based on target User Equipment information
(5.5 Smart-Menu )

(5.2 Look-And-Feel)

(5.1 Browsing)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support inclusion of information regarding the following new content types: CSS types (such as text/css), markup languages (such as text/html, text/wml), script languages (such as JavaScript, Perl, Rexx, Tcl/Tk, VBScript, etc.)
(5.1 Browsing)

(5.2 Look-And-Feel)
(5.5 Smart-Menu)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request the adaptation and inclusion of specific enhancing menu characteristics (link reordering, link abbreviation, personal tools, etc.) to the supported content types

(5.5 Smart-Menu)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request input media properties, output media properties, or both, in the transcoding request.

(5.4 Input-and-Output-Media-Properties )
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to include the input media properties, output media properties, or both, in the transcoding response.

(5.4 Input-and-Output-Media-Properties)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to include a reference to the input media properties, output media properties, or both, in the transcoding response.

(5.4 Input-and-Output-Media-Properties)
	

	HLF- AUTONUM 
	STI SHALL define an XML structure for reporting the input and output media properties.

(5.4 Input-and-Output-Media-Properties)

(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL define a mechanism to request transcoding between different glyph formats. 

(5.3 Pictograms)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request adaptation and inclusion of specific Look and Feel characteristics to the supported content types.

(5.2 Look-And-Feel)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request  format transcoding between different Content types: audio/video to audio-only, audio/video to video, between different markup and script languages, etc.

(5.1 Browsing)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support a mechanism to request browsing specific adaptations such as conversion between different markup languages (XML, HTML, SGML, WML, WBXML, HDML, etc.), script languages (JavaScript, Perl, Rexx, Tcl/Tk, VBScript…).

(5.1 Browsing)
	

	HLF- AUTONUM 
	STI SHALL support the inclusion of information regarding the use and control of an optional cache in the Transcoding Platform.

(5.1 Browsing)
(5.11 Office and portable document adaptation)
	

	HLF- AUTONUM 
	STI SHALL support the inclusion of information regarding the control of the inclusion of perceptible watermarks and appending media within image, audio, video or multipart objects that were included in the original input (i.e. appending of additional new media objects into a multipart is in scope of this requirement).

(5.10 Perceptible Watermarking).
	

	HLF- AUTONUM 
	STI SHALL support the inclusion of perceptible watermarking and appending media when media type of the input and the output are the same (including multipart-to-multipart).

(5.10 Perceptible Watermarking).
	

	HLF- AUTONUM 
	STI MAY support the inclusion of perceptible watermarking and appending media when the resulting media type is a different media type from the main input.

(5.10 Perceptible Watermarking).
	

	HLF- AUTONUM 
	STI SHALL support different combinations of watermarking and appending media to original image, audio, video or multipart objects. 

(5.10 Perceptible Watermarking).
	


Table 1: High-Level Functional Requirements

6.1.1 Security

	Label
	Description
	Enabler Release

	
	
	


Table 2: High-Level Functional Requirements – Security Items

6.1.2 Charging

	Label
	Description
	Enabler Release

	
	
	


Table 3: High-Level Functional Requirements – Charging Items

6.1.3 Administration and Configuration

	Label
	Description
	Enabler Release

	
	
	


Table 4: High-Level Functional Requirements – Administration and Configuration Items

6.1.4 Usability

	Label
	Description
	Enabler Release

	
	
	


Table 5: High-Level Functional Requirements – Usability Items

6.1.5 Interoperability

	Label
	Description
	Enabler Release

	
	
	


Table 6: High-Level Functional Requirements – Interoperability Items

6.1.6 Privacy

	Label
	Description
	Enabler Release

	
	
	


Table 7: High-Level Functional Requirements – Privacy Items

6.2 Overall System Requirements

The only two system elements that are directly concerned with STI are the Application Platform and the Transcoding Platform. Therefore this section lists the requirements that the Application Platform and the Transcoding Platform are expected to fulfil.

6.2.1 Application Platform

	Label
	Description
	Enabler Release

	
	
	


Table 7: Overall System Requirements – Application Platform

6.2.2 Transcoding Platform

	Label
	Description
	Enabler Release

	OS-1
	The information associated with the pictograms the user receives and get displayed should be equivalent independently of the type of browser he is using.

(5.3 Pictograms)
	

	OS-2
	The information different users access by browsing shouldn’t be modified in the meaning as a result of the transcoding.

(5.1 Browsing)
	


Table 9: Overall System Requirements – Transcoding Platform
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	All
	http://www.openmobilealliance.org/ftp/Public_documents/BAC/STI/2005/OMA-STI-2005-0087R03-New-use-case-Perceptible-watermarking.zip
Following informal review with REQ - Editorial changes of the requirements table in section 6.1.

	OMA-RD-STI-V1_1-20060208-D
	08 Feb 2006
	All
	Updated IC90 with IC90R02 (Do-Not-Transcode use case)

Merged some use-cases and clarified others, and fixed other editorial issues based on http://www.openmobilealliance.org/ftp/Public_documents/BAC/STI/2006/OMA-STI-2006-0008-STI-1.1-RD-Editorial-Comments.zip, as discussed in Paris (change bars in this revision of the RD show changes on top of IC008).

	OMA-RD-STI-V1_1-20060504-D
	04 May 2006
	Added section 5.11 (new use case) and updated  section 6.1 (requirements) accordingly
	Integrated OMA-STI-2006-0014R01

	OMA-RD-STI-V1_1-20060505-D
	05 May 2006
	All
	OMA-STI-2006-0020R01-Various-RD-Changes

	OMA-RD-STI-V1_1-20060530-D
	30 May 2006
	Section 5.1.1 (short description of ‘browsing transcoding’ use-case)
	Added some text, as agreed by the group on Appendix I of OMA-STI-2006-0026-MINUTES_30May2006ConfCall

	OMA-RD-STI-V1_1-20060704-D
	04 July 2006
	5.3.6, 5.3.7,  6.1
	Reflect the changes agreed during July 4 conference call, as secribed in 

OMA-MAE-2006-0272R01-INP_comments_Pictogram_usecase_in_STI_RD

	OMA-RD-STI-V1_1-20060823-D
	23 August 2006
	3.3, 6.1 (HLF-17) 
	Reflect the changes agreed during August 22 conference call, as secribed in 
OMA-STI-2006-0038-MINUTES_22Aug2006Minutes
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