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1. Scope
(Informative)

The mobile web industry has produced an extensive range of devices that support a variety of web browsers. The variety of web browsers and the variations in their supported browsing capabilities results in complex and effort-intensive work for both Content Developers and Service Providers in creating and maintaing web applications that are interoperable across the wide range of devices in order to achieve consistent end-user experience.

This document therefore defines requirements that will lead to the resolution of specific areas of mobile web browser functionality that currently results in web browser and web application interoperability issues.

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

	
	

	
	


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.

3.2 Definitions

	Device
	A Device is a voice and/or data terminal that uses a wireless bearer for data transfer. Device types may include (but are not limited to): mobile phones (GSM, CDMA, 3GSM, etc.), data-only terminals, PDAs, laptop computers, PCMCIA cards for data communication, unattended data-only Devices (e.g. vending machines), and, when in a suitable terminal, Smart Cards (e.g. GSM SIM Smart Cards).

	Term 1
	Definition

	Term 2
	Definition

	
	


3.3 Abbreviations

	OMA
	Open Mobile Alliance

	Xxx
	xxx

	
	


4. Introduction
(Informative)

In order to ensure the continuing growth of the mobile web market it is necessary to focus on improving the experience of the end-user who consumes web applications, and to continue to make available richer devices and web applications.

Today, the mobile web industry has produced a rich variety of devices that support mobile web browsers. In many ways this is one of the most exciting aspects of the mobile market; the rich variety and wide availability of devices provides the end user with extensive choices on how they can interact with the mobile web.

However the multitude of web browsers and the variations between the browser implementations due to the optional nature of browser support for browser capabilities causes complex and effort-intensive work for both Content Developers and Service Providers in creating and maintaing web applications that are interoperable across the wide range of devices.

Browser content conformance

There are currently three main methods for dynamic determination of mobile web browser capabilities for support of web content, each of which has significant limitations:

1. Use of a User Agent header to tailor web applications to a specific web broswer including its browser version. In considering the number of web-enabled devices available in the mobile web market, the User Agent header is considered not to be a scalable method for achieving content negotiation. In addition, because of the need for specific handling of web browsers this method is also costly in terms of development and maintaince.

2. Utilisation of HTTP Accept headers and other HTTP headers provided by the web browser. This approach is complex and requires sophisticated content rendering logic that is required to select which content types should be used in the context of each request. Additionally, the use of HTTP Accept headers is also to an extent unreliable since in order to minimize header delivery in every request, which is perceived as an undesirable overhead, the trend in devices is either to omit particular HTTP headers or to send wild card content types.

3. Utilisation of User Agent Profile (UAProf). This approach is also complex and requires sophisticated content rendering logic. In addition, because the support for UAProf varies across devices, and when implemented details of the same UAProf document across devices differs, the User Agent Profile method for content negotiatin is also considered as being non-reliable.

Interoperable web application and web content support across a variety of web browser requires one or more of the above methods. However to truly develop the mobile web market, a more straightforward method is required to attract a broader range of developers, and not just those Content Developers with resources to meet these challenges.

NOTE: The intent of this requirements document is not to lead to the creation of a new technology that will compete with UAProf as the premier mechanism in OMA for detailed content compatibility negotiation.

Browser HTTP conformance

Content Developers and Service Providers face a high level of complexity in ensuring interoperable web applications across web browsers. To ensure interoperability, Content Developers and Service Providers, not only need to ensure that web content is tailored to the web browser but also in many cases the HTTP server behaviour must also be tailored.

One of the main causes of this complexity is the variation in the support of HTTP features across web broswers. This situation in part arises because existing OMA HTTP specifications make reference to the IETF HTTP specifications without specifying which specifications and their capabilities are mandatory and which are optional.

This optionality leaves open to the web browser vendors the HTTP features that they choose to be supported by their browser implementations. This results in significant variation in browser compliance to HTTP features and hence non-interoperable web applications. Examples of inconsistent HTTP features implemented include:

· The URL length and number of URL variables supported varies significantly between clients. This limits use of HTTP and WML redirect to pass control and information between web servers;

· The Push URL length and number of URL variables supported in Service Indication and Service Loading content types varies significantly between Push clients. This prevents reliable use of WAP Push to deliver complex URLs to devices, e.g. for download of purchased content via the browser, or in general to retrieve content with lengthy URL parameters;

· Cache control options via HTTP headers or META directives vary significantly between clients. This prevents reliable use of device cache as a means to improve performance, and fails to ensure that stale content is not presented;

· Cookie size and control options vary significantly between clients. This prevents reliable use of cookies for storing of complex state information, or reliable cookie management in general;

· Time synchronization for purposes of cache and cookie management varies significantly between clients. This prevents reliable use of cache and cookies in many cases.

The objective of the HTTP browser conformance requirements activity will lead to a standard baseline of HTTP feature support for mobile web browsers.

In summary, the main factors that influence that lack of interoperability of web browsers, and which subsequently impact mobile web-based service growth are:

· Inconsistency and complexity of content negotiation;

· Inconsistent HTTP feature support.

These factors give rise to the need to focus efforts on:

· Simplifying the task of creating interoperable web applications across web browsers from a content support perspective (i.e. the need to address Browser content conformance requirements);

· Ensuring a reliable baseline of HTTP feature support across all mobile web browsers.

5. Use Cases
(Informative)

5.1 Use Case 1. Reliable and consistent content negotiation and minimum features for browser interoperability

	
	Affected Areas

	
	Device
	Connectivity
	Enabling Services
	Applications
	Content

	Tickmarks (X)
	X
	
	X
	
	X

	Additional Keywords
	
	
	
	
	


Table 1: Affected Areas for Reliable and consistent content negotiation and features for browser interoperability

5.1.1  ASK  \* MERGEFORMAT Short Description

This use case describes a scenario where several end-users all browse the same web page, and where each end-user uses a different web browser implementation. All served content is displayed correctly on the devices and the end-users browsing experience is good.

5.1.2 Actors

End-user:
· The end-user consumes the served content that they requested and experiences consistent and expected quality of service.

Content Provider:

· The Content Provider serves mobile web content in response to an end-user’s web browser request. 

Note: In the context of this use-case, the Content Provider also forms the role of a Service Provider.

5.1.2.1 Actor Specific Issues

End-user:

· The end user expects a consistent (or improved) browsing experience with no (or limited) user experience browsing faults, across a range of different devices, e.g. this may occur during when an end-user either purchases a new phone or upgrades their existing phone.
Content Provider:

· The Content Provider expects to be able to serve all mobile web browsers, and their specific versions, without effort intensive and costly device-specific handling techniques. Due to the lack of information relating to the capabilities of the mobile web browser the Content Provider either assumes the supported web browser capabilities and tailors content as a “best effort”, or they simply serve default content (e.g. text and hyperlinks), which might not be compatible with specific mobile web browsers, or versions of the same web browser. These issues are further described by the following examples:

· For a Content Provider that performs content negotiation upon the User Agent header sent by the web browser (i.e. browser-specific handling) the issues faced include:

· With an increasing availability of web browsers, the Content Provider spends significant time and effort (and hence cost) in ensuring that when new web browsers are launched into the market place that the capabilities of these devices are determined as best as possible and proprietary libraries for the device are developed in order to ensure as best as possible that Content Provider content is compatibly with the new device;

· If the Content Provider is not able to spend the resources required to stay ahead of device launches, or the content provider is not able to prepare support for a specific browser before its launch by operators, the content provider must fallback to a least-common-denominator approach, delivering a subset of content types that are very likely to be supported. However this results in a less-rich user experience, and puts the content provider at a competitive disadvantage as compared to content providers with more resources. The effect of this disadvantage is to stifle competition and slow growth of the broader mobile web service market;

· The Content Provider needs to be aware of any firmware updates to a device and its web browser because they need to ensure that their content continues to be presented appropriately for that device and that there is no degradation in end user browsing experience or loss of browser service.
· For a Content Provider that performs content negotiation upon the HTTP Accept headers sent by the browser, the issues faced include:

· When a device sends only the “*/*” MIME type in the HTTP Accept headers the Content Provider is forced to either assume content compatibility, or use browser-specific handling based upon the User Agent header;

· When a device sends only a limited supported set of media types in the Accept headers the Content Provider may not be able to rely solely upon the Accept headers. If a specific media type is not included in the Accept header, the Content Provider is forced either to assume that the device does not support the specific media, or resort to exception handling based upon the User Agent header.
· The Content Provider is forced to cache multiple copies of the ‘same’ content but which is rendered differently for different web browsers and web browser versions.
5.1.2.2 Actor Specific Benefits

End-user:

· The end user browses to a web page and all content is presented correctly (e.g. rendered appropriately, and is presented with an up-to-date cached page) and the end-user experiences good browsing experience;

· The end user experiences a consistent (or improved) browsing experience without incurring browsing errors, across a range of different devices and different versions of the same device, across a range of Content Providers, and across a number of access technologies.

Content Provider:

· Reliable Content negotiation between Content Provider and device is achieved and the Content Provider receives all browser capabilities, including the supported mechanisms for web browser control (e.g. for caching purposes), which allows the Content Provider to be confident that content served is compatible with a web browser that has negotiated its capabilities with the Content Provider, which are attached to various network technologies, without the need for costly specific device handling mechanisms, e.g. libraries of device profiles.
5.1.3 Pre-conditions

· The mobile device supporting a web browser is configured (i.e. it can be connected to the Internet) to browse the web and a Content Provider’s portal;

· There is support of reliable and consistent content negotiation and features between different web browsers (and versions of the same web browser) and the Content Provider;

· The Content Provider supports the mechanisms to render content for different web browser capabilities.

5.1.4 Post-conditions

· The end-user is provided with content compatible with their web browser.

· The content served by a Content Provider is made available for consumption across a wide range of web browsers and end-users.

5.1.5 Normal Flow

1. An end-user purchases a new mobile device that supports the latest web browser.

2. The end-user launches the web browser and then selects a link (URL) that initiates a request to the Content Provider.

3. The Content Provider receives the request and detects the browser’s content compatibility, without any special preparation, or knowledge, of the new web browser.

4. The Content Provider serves content that is compatible with their web browser without any special preparation of the content.

5. The browser processes the content for the end-user and the end-user consumes the content. The end-user has a good browsing experience.

5.1.6 Alternative Flow

Alternative Step 1: The end-user (or the Vendor of that device) upgrades the mobile web browser.

Alternative Step 1: The end-user migrates their subscription from one Content Provider to another Content Provider.

5.1.7 Operational and Quality of Experience Requirements

None

5.1.8 Open Issues

None

5.2 Use Case 2. Consistent interpretation of CSS features

	
	Affected Areas

	
	Device
	Connectivity
	Enabling Services
	Applications
	Content

	Tickmarks (X)
	X
	
	X
	
	X

	Additional Keywords
	
	
	
	
	


Table 2: Affected Areas for Consistent interpretation of CSS features

5.2.1  ASK  \* MERGEFORMAT Short Description

This use case describes a scenario where a Content Provider applies a specific style using CSS to some content. This styled content is made available to a large number of end-users who all browse the same content using different web browser implementations. All served content is displayed correctly (i.e. as expected by the Content Provider) on the device and the end-users browsing experience is good.

5.2.2 Actors

End-user:
· The end-user consumes the served content that they requested and experiences consistent and expected quality of service (e.g. error free interactions).

Content Provider:

· The Content Provider develops the content and applies specific style to the developed content using CSS;

· The Content Provider serves web content in response to an end-user’s web browser request.

Note: In the context of this use-case, the Content Provider also forms the role of a Service Provider.

5.2.2.1 Actor Specific Issues

End-user issues:

· The end user expects a consistent (or improved) browsing experience with no (or limited) browsing faults, across a range of different devices, e.g. this may occur when an end-user either purchases a new device or upgrades their existing device;
· The end user expects browsed content served by several Content Providers to be correctly displayed on their device, e.g. content is rendered appropriately for the device, and all images associated with the content are displayed correctly.
Content Provider:

· The Content Provider needs to be aware of the capabilities of each web browser in order to ensure that their content can be correctly displayed on a wide range of web browsers. This involves extensive effort in terms of creating and maintaining CSS files for each device and each version of the same device. In particular, the Content Provider needs not only to know what CSS properties are supported by each web browser implementation but how each value of the CSS parameter is interpreted:
· Colours, borders and background: The Content Provider has to ensure that each web browser implements and interprets the values of colour, borders and background as expected, e.g. if the Content Provider styles content (e.g. an image) where background colour is red and the border is a transparent then the Content Provider must be confident that this style is displayed in the same across different web browsers;

· Padding and Margin: The Content Provider has to ensure that each web browser implements and interprets the values of padding and margin in a consistent manner, e.g. If the Content Provider specifies padding=0 and margin=0 then the Content Provider must be confident that the content (e.g. image) is displayed in the same way/position across different web browsers;

· Absolute and relative positioning: The Content Provider has to ensure that each web browser implements and interprets the values of absolute and relative positioning in a consistent manner, e.g. If the Content Provider specifies absolute positioning of 'left:0px;top:0px' or 'right:0px:bottom:0px', then the Content Provider must be confident that the content (e.g. image) is displayed in the same way/position across different web browsers;

· Float: The Content Provider has to ensure that each web browser implements and interprets the values of float in a consistent manner, e.g. If the Content Provider specifies a float: left (and margin=1) then the Content Provider must be confident that the content (e.g. image and text) is displayed in the same way/position across different web browsers;

· Tables: The Content Provider has to ensure that each web browser implements and interprets the values of table margins and caption margins, table width and table cell in a consistent manner, e.g. If the Content Provider specifies caption-side: bottom, margin left: 2em, table margin-left=4 the Content Provider must be confident that the content (e.g. table and text) is displayed in the same way/position across different web browsers;

· Font Size: The Content Provider has to be aware of not only the supported font-sizes but also the increment (gap or difference) between the single font-sizes (i.e. xsmall, small, medium, large, xlarge) as supported by different devices and web browsers, e.g. If the Content Provider specifies font-size with absolute-size=medium, then the font size must be consistent across all web browsers, and the increment (gap or difference) between the other supported font-sizes should be consistent across all devices.
5.2.2.2 Actor Specific Benefits

End user:

· The end user browses to a web page and all content is presented correctly (e.g. rendered appropriately, and all images are displayed appropriately) and the end-user’s browser experience is good;

Content Provider:

· The Content Provider is able to serve the same version of content to a wide variety of mobile web browsers with minimal complexity in maintaining CSS files and cost;
· The Content Provider is confident that the style of their developed content is displayed on a wide variety of mobile web browsers as expected.
5.2.3 Pre-conditions

· The mobile device supporting a web browser is configured (i.e. it can be connected to the Internet) to browse the web and a Content Provider’s portal;

· The Content Provider has developed content and has styled the content in a particular manner;

· The Content Provider supports the mechanisms to render and style content for different web browser capabilities.

5.2.4 Post-conditions

· The end-user is provided with content compatible with their web browser;

· The content served by a Content Provider is made available, in the expected style, for consumption across a wide range of web browsers and end-users.

5.2.5 Normal Flow

1. The end-user launches the web browser from their device (this may either be device known to the Content Provider, a device that has been upgraded, or a new device just launched by the Vendor of that device make) and then selects a link (URL) that initiates a request to the Content Provider.

2. The Content Provider receives the request and detects the browser’s content compatibility, without any special preparation, or knowledge, of the new web browser.

3. The Content Provider serves content that is compatible with their web browser without any special styling preparation of the content.

4. The browser processes the content for the end-user and the end-user consumes the content with good browsing experience.

5.2.6 Alternative Flow

None

5.2.7 Operational and Quality of Experience Requirements

None

5.2.8 Open Issues

None

5.3 Use Case 3. Consistent interpretation of XHTML features

	
	Affected Areas

	
	Device
	Connectivity
	Enabling Services
	Applications
	Content

	Tickmarks (X)
	X
	
	X
	
	X

	Additional Keywords
	
	
	
	
	


Table 3: Affected Areas for Consistent support of XHTML features

5.3.1  ASK  \* MERGEFORMAT Short Description

This use case describes a scenario where a Content Provider uses XHTML to develop content for a large number of end-users who all browse the same content using different web browser implementations. All served content is displayed correctly (i.e. as expected by the Content Provider) on the device and the end-users browsing experience is good.

5.3.2 Actors

End-user:
· The end-user consumes the served content that they requested and experiences consistent and expected quality of service (e.g. error free interactions).

Content Provider:

· The Content Provider develops the content using XHTML and applies specific style to the developed content using CSS;

· The Content Provider serves web content in response to an end-user’s web browser request.

Note: In the context of this use-case, the Content Provider also forms the role of a Service Provider.

5.3.2.1 Actor Specific Issues

End-user issues:

· The end user expects a consistent (or improved) browsing experience with no (or limited) browsing faults, across a range of different devices, e.g. this may occur when an end-user either purchases a new device or upgrades their existing device;
· The end user expects browsed content served by several Content Providers to be correctly displayed on their device, e.g. content is rendered appropriately for the device, and all images associated with the content are displayed correctly.
Content Provider:

· The Content Provider needs to be aware of the capabilities of each web browser in order to ensure that end-users are able to use content and services offered by the Content Provider. This involves extensive effort in terms of creating and maintaining XHTML files for each device and each version of the same device. 
· Specifically, the Content Provider needs not only to know what XHTML Form elements are supported by each web browser implementation but the element values associated with each of the elements:
· Input (Radio and multiple Radio buttons): The Content Provider has to ensure that each web browser implements a minimum size for the number of single/multiple Radio buttons within a single Form. If the web browser does not support or implement a consistent size for the number of Radio buttons then the Content Provider is unable to launch certain promotional/questionnaires type services to particular end-users using these web browsers.

· Option: The Content Provider has to ensure that each web browser implements a minimum size for the support of “drop-down” options. If the web browser does not support or implement a consistent size for the number of Options then the Content Provider is unable to launch certain promotional/questionnaires type services to particular end-users using these web browsers.

· Text area: The Content Provider has to ensure that each web browses implements a minimum size for a text area. If the web browser does not support or implement a minimum size for a text area then the end-user of the Content Provider’s service is unable to submit all their personal details (e.g. their full address details for credit card authorisation) required to purchase goods etc.

· Anchors (Links): The Content Provider has to ensure that each web browses consistently implements a minimum size for a number of anchors (e.g. hyperlinks). If the web browser does not support a minimum size for supported links then all the links within the content served by the Content Provider will not be displayed to the end-user, and they will not be present with all possible choices (e.g. URLs to music sites) that the Content Provider makes available.
5.3.2.2 Actor Specific Benefits

End user:

· The end user browses to a web page and all content is presented correctly (e.g. rendered appropriately, and all images are displayed appropriately) and the end-user browsing experience is good;

· The end user browses to a web page and is able to use all services offered by the Content Provider.

Content Provider:

· The Content Provider is able to serve the same version of content to a wide variety of mobile web browsers with minimal complexity and cost in maintaining XHTML files;
· The Content Provider is confident that their developed content (and services) are both displayed and usable on a wide variety of mobile web browsers, as expected.
5.3.3 Pre-conditions

· The mobile device supporting a web browser is configured (i.e. it can be connected to the Internet) to browse the web and a Content Provider’s portal;

· The Content Provider has developed content using XHTML.

5.3.4 Post-conditions

· The end-user is provided with content and services compatible with their web browser;

· The content served and services offered by a Content Provider are made available, in the expected manner, for consumption across a wide range of web browsers and end-users.

5.3.5 Normal Flow

1. The end-user launches the web browser from their device (this may either be device known to the Content Provider, a device that has been upgraded, or a new device just launched by the Vendor of that device make) and then selects a link (URL) that initiates a request to the Content Provider;

2. The Content Provider receives the request and detects the browser’s content compatibility, without any special preparation, or knowledge, of the new web browser;

3. The Content Provider serves content that is compatible with their web browser without any special modification to the content for specific web browser handling;

4. The browser processes the content for the end-user and the end-user consumes the content with good browsing experience.

5.3.6 Alternative Flow

None

5.3.7 Operational and Quality of Experience Requirements

None

5.3.8 Open Issues

None

6. Requirements
(Normative)

6.1 High-Level Functional Requirements

	[BRWSRIOP-HL-1]
	It SHALL be possible for a Content Provider to consistently determine and control the behaviour of a web browser’s cache.

	[BRWSRIOP-HL-2]
	Web browsers SHALL support a consistent set of information fields, and associated syntax (e.g. use of “quotes” and character “case”), within supported HTTP headers.

	[BRWSRIOP-HL-3]
	Content Provider SHALL be able to apply the same style of content to all mobile web browsers.

	[BRWSRIOP-HL-4]
	Each mobile web browser SHALL consistently interpret the style of the content as served by the Content Provider, i.e. The web browser SHALL accurately interpret the following parameters associated with:

1. Colours, borders and background

2. Padding and Margin

3. Absolute and relative positioning

4. Float

5. Font Size

6. Tables

	[BRWSRIOP-HL-5]
	Each mobile web browser SHALL support a minimum number of the following XHTML Form elements:

1. Input (Radio and multiple Radio)

2. Option

3. Text area

	[BRWSRIOP-HL-6]
	Each mobile web browser SHALL support a minimum number of Anchor elements.

	[BRWSRIOP-HL-7]
	Each mobile web browser SHALL support a minimum number of characters in a text box, which is used for the authentication dialog.


Table 5: High-Level Functional Requirements

6.1.1 Security

	<Ref: Use Case Title, HLFR>
	


Table 6: High-Level Functional Requirements – Security Items

6.1.2 Charging

	<Ref: Use Case Title, HLFR>
	


Table 7: High-Level Functional Requirements – Charging Items

6.1.3 Administration and Configuration

	<Ref: Use Case Title,  HLFR>
	


Table 8: High-Level Functional Requirements – Administration and Configuration Items

6.1.4 Usability

	<Ref: Use Case Title, HLFR>
	


Table 9: High-Level Functional Requirements – Usability Items

6.1.5 Interoperability

	<Ref: Use Case Title, HLFR>
	


Table 10: High-Level Functional Requirements – Interoperability Items

6.1.6 Privacy

	<Ref: Use Case Title, HLFR>
	


Table 11: High-Level Functional Requirements – Privacy Items
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