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Summary

This is the first Call for Contributions (CFC) to be issued by the TV Anytime Forum as part of its charter to develop specifications for audio-visual and other services based on high volume digital storage in consumer platforms.

TV Anytime will allow consumers to watch programs in the way they want and when they want. Consumers will be able to explore and acquire TV content from a variety of sources, including traditional broadcast and new on-line interactive services – for presentation at any time. TV Anytime will combine the immediacy of television with the flexibility of the Internet.

In this call, the TV Anytime Forum has identified three distinct areas – namely, Metadata, Content Referencing and Rights Management – for which requirements and technologies are solicited. Together, these technologies will provide the essential building blocks of an end-to-end TV Anytime system, which will allow consumers the opportunity to explore and acquire content from a variety of sources – including traditional broadcast and new on-line interactive services – for presentation at any time.

The Forum plans to publish its first specifications in July 2000.
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Policy Statement on Intellectual Property Rights

Use of the specifications produced by the TV Anytime Forum may infringe the Intellectual Property Rights (IPR) held by Members or non-Members.  To ensure that these specifications can be widely used, the TV Anytime Forum expects that all technologies included in its specifications will be made available for use on fair, reasonable and non-discriminatory terms and conditions. 

In responding to Calls for Contributions (CFC), organizations shall identify any IPR (including copyrights or patents, either granted or pending) which they hold relating to the technology proposed.  Before any specific technology can be included in TV Anytime specifications, those submitting Contributions shall sign an IPR Declaration, as shown below:

<Organization> agrees that if its intellectual property defined in the attached response to the Call for Contributions is included in specifications agreed by the TV Anytime Forum, it will grant licenses on fair, reasonable and non-discriminatory terms and conditions to any entity wishing to implement that technology.

If a response to a CFC proposes technologies where the IPR is known to be held by a third party, the TV Anytime Forum will require that third party to submit a proposal and to complete an IPR Declaration.  Where necessary, the third party will be permitted an extension of up to 30 days beyond the deadline for responses to the CFC. 

All IPR declarations must be submitted on official company stationery and signed by the appropriate company official.  The TV Anytime Forum reserves the right to reject technologies for inclusion in its specifications if an appropriate IPR Declaration has not been received by the deadline specified in the CFC. 

Organizations should be aware that any documents submitted in response to the CFC may be made available on the TV Anytime Web site.  Such documents are, thus, considered to be in the public domain.

All specifications produced by the TV Anytime Forum will include the following disclaimer:

NOTICE

Use of the technologies described in this specification may infringe upon patents, copyrights or intellectual property rights of Members or non-Members of the TV Anytime Forum.

Although the TV Anytime Forum makes a reasonable effort to ascertain the ownership of intellectual property as an aid to the users of its specifications, it is entirely the responsibility of individual users of the specification to obtain all necessary licenses.

Neither the TV Anytime Forum nor any of its Members accept any responsibility whatsoever for damages or liability, direct or consequential, which may result from use of this specification.

1. Introduction

1.1 The TV Anytime Forum

The global TV Anytime Forum is an association of organizations which seeks to develop specifications to enable audio-visual and other services based on mass-market high volume digital storage in consumer platforms – simply referred to as local storage.

The TV Anytime Forum was formed at an inaugural meeting held in Newport Beach, California, USA, on 27-29 September, 1999. It has started work to develop open specifications designed to allow Consumer Electronics Manufacturers, Content Creators, Telcos, Broadcasters and Service Providers to exploit local storage.

The 43 current member organizations from Europe, the USA, and Asia, are drawn from a wide variety of industries: Traditional Broadcasters, Internet Broadcasters, Content Owners, Service Providers, Telcos, Consumer Electronics Manufacturers, IT Industries, Professional Equipment Manufacturers, Component Manufacturers and Software Vendors. 

The TV Anytime Forum invites participation from all interested organizations. Membership is open to all who sign the Memorandum of Understanding (see Appendix A) and attend meetings. Meetings are held approximately every two months in Europe, the USA, and Asia. 

For more information or to get involved with the work of the TV Anytime Forum, please contact:

Chairperson: 

Simon Parnall (sparnall@ndsuk.com)

Vice-chairpersons:
Henry D. Chadwick (hdchad@us.ibm.com)




Sakae Okubo (okubo@giti.or.jp)



Secretariat:

Elisabeth Ecoffey (ecoffey@ebu.ch) 

(Tel: +41 22 717 27 23)

1.2 Summary of the TV Anytime Opportunities

The potential benefits and new revenue opportunities are detailed in ‘TV Anytime – Opportunities,’ issued by the TV Anytime Forum and available on its Web site (www.tv-anytime.org).

TV Anytime will allow consumers to watch programs in the way they want and when they want. Consumers will be able to explore and acquire TV content from a variety of sources, including traditional broadcast and new on-line interactive services – for presentation at any time. TV Anytime will combine the immediacy of television with the flexibility of the Internet.

The TV Anytime Forum will define specifications that will enable the exploitation of local storage in consumer electronics platforms. The Forum is ‘agnostic’ with regard to the means for content delivery to consumer electronics equipment; including broadcast delivery and the Internet. The TV Anytime Forum will develop specifications for interoperable and integrated systems, from content creators through service providers to consumers. TV Anytime is about developing new business models based on new value chains where interoperability and exchange capability between a rising number of players will be essential. 

Consumers are now demanding access to content, which more and more reflects their own personal needs and interests.  Such content will invariably encompass minority interests, which will not necessarily be available at peak times on traditional broadcast channels, but which might be accessible through a variety of delivery media. New tools (including hard disk storage, set-top boxes, and high-speed Internet access) will be required to search, select, access, personalize, capture, and manage a wide and diverse range of available content.

Users will be given the ability to describe complex search profiles or set-up bookmarks. If they so wish, it shall even be possible that such profiles (possibly one per family member) will automatically be derived through the analysis of their viewing habits. It shall be possible to easily switch from one profile to another. Consumers may authorize the service provider (e.g. through contractual agreement) to use these profiles and to tailor the services that are offered to them.

Today’s service/content providers, including broadcasters will need to embrace new business models in order to attract and sustain consumers. TV Anytime will provide opportunities both for traditional and innovative service providers to increase revenue by expanding their consumer base, and to offer a wider range of content to consumers using both traditional and a variety of new payment schemes. As an example, service providers shall be given the possibility to access user(s) profile(s) for more efficient commercial targeting, provided contractual agreement or user authorization is obtained. It shall also be possible to access the platform's resource profile to ensure that the conditions are met to deliver the content, thereby achieving a good quality of service.

The system shall rely on open standards (encouraging horizontal rather than vertical markets) and corresponding commercial and non-commercial usage rules, including important features such as security, copyright management and protection. 

Standardized tools and technologies are needed in order to enable solutions that can be adopted by multiple vendors and/or system operators. Broad adoption of standards will help all players to leverage content, equipment and services, and will allow the consumer the choice between different service providers, home appliance (e.g. Set-top Box (STB)) manufacturers and local storage device manufacturers. The advantages for both consumers and the industry are expected to be substantial.

The group plans to publish its first specifications in July 2000. As part of the first stage in specifying the essential building blocks for a TV Anytime system, the TV Anytime Forum is issuing this Call For Contributions (CFC) in order to define requirements, and to supply appropriate technologies, for Content Referencing, Metadata, and Rights Management.

1.3 What is the Purpose of the CFC

In order to achieve rapid progress, the TV Anytime Forum has decided to work on the basis of issuing this Call For Contributions (CFC). The essential difference between a traditional Call for Proposals (CFP) and a CFC is that the organization issuing the CFC - in this case, the TV Anytime Forum - will start working on the items covered by the CFC immediately, rather than waiting for responses to a CFP by a certain deadline. 

The TV Anytime Forum has started technical activities on the basis of a preliminary view taken by its participants of the essential requirements that need to be addressed. At the same time, the TV Anytime Forum is seeking input and views from interested parties on requirements that it should take into consideration. As part of this process, the Forum plans extensive consultation, in particular with the content creation and distribution industries.

The TV Anytime Forum is therefore inviting contributions that address:

· Requirements

· Technologies

Responses are invited to enable the TV Anytime Forum to specify tools for:

· Metadata

· Content Referencing

· Rights Management

Contributions may address one or more of these subjects. If necessary, the TV Anytime Forum intends to develop its own technologies to meet requirements, and appropriate technical development work is already under way.

The TV Anytime Forum invites all interested organizations to submit contributions and also to participate directly in its activities. 
1.3.1 The Tool Specification Development Process

This CFC is issued on the basis of a preliminary view of the Requirements that need to be addressed, while seeking views on any necessary additional Requirements. This CFC also seeks appropriate Technologies to satisfy these Requirements. 

While the CFC for both Requirements and Technologies is being issued at the same time, the final deadline for responses to the request for Technologies for the Tools mentioned below is typically 3-4 months later than that for Requirements. Shortly after the Requirements deadline for each Tool, Requirements will be ‘frozen’ and published, allowing a further ‘window’ of opportunity for contributions on Technologies. This allows time for any additional Technology inputs to take into account the full range of Requirements according to all received contributions.

The TV Anytime Forum is developing normative specifications for the following Tools:

1. Metadata

2. Content Referencing

3. Rights Management

For each of the above Tools, the following sequence of events applies:

1. Issue CFC (this document) for both Requirements and Technologies

2. Continue to develop Tool Specification framework, receive inputs on Requirements and Technologies

3. Deadline for input on Requirements

4. Publish completed Requirements (on TV Anytime Web site)

5. Continue development of Tool Specification and receive comments and any further input on Technologies

6. Final deadline for input on Technologies

7. Develop Tool Specification, receive comments

8. Publish provisional Tool Specification

9. Receive comments on provisional Tool Specification

10. Final publication of Tool Specification

The timing of the above series of events for each of the Tools is offset. This takes into account the workload in handling the above process for the three Tools, and also takes into consideration that the Rights Management area is expected to need more time due to the complexity of getting involvement of all necessary groups.  This process will result in the draft specification for Content Referencing being the first to be published in July 2000, followed by the Metadata specification in September 2000, and the Rights Management specification in December 2000. 

In addition, an overall normative System Specification is being developed. This is intended to provide the “glue” between the TV Anytime Tool Specifications. Work on this document has already commenced, and provisional releases will coincide with the release of each of the Tool draft specifications; the System Specification will be updated with the release of each Tool Specification. This means that the System Specification document will be maintained as a ‘living’ document until all of the Tool Specifications have been completed.

The detailed Workplan is given in Appendix B.  

1.3.2 Deadlines for Submission

Responses to this call should be submitted in accordance with the procedure described in Section 8. Key deadlines for submission are given in the Table below. These dates should be viewed in the context of the detailed Workplan given in Appendix B, and also in the context of the on-going development work and decision making process being undertaken by the members of the TV Anytime Forum.

Contributions on Requirements and Technologies may address one or more subjects of the call: Metadata, Content Referencing and Rights Management. 

Contributions on Technologies are encouraged to be submitted at the earliest opportunity, and are also encouraged to cover as broad a range of issues as possible. Further contributions on Technologies may be made (or existing contributions modified) at any time up to the final deadlines specified for each of the tools.

Tool
Deadline for submission of Requirements 
Requirements Published
Final deadline for submission of  Technologies

Metadata
10 March 2000
7 April 2000
26 May 2000

Content Referencing
10 March 2000
7 April 2000
26 May 2000

Rights Management
10 March 2000
16 June 2000
15 Sept 2000

It should be noted that the TV Anytime Forum will continue its on-going development of Technologies throughout the period until the final specifications are published. Decisions on Technologies to be adopted in its specifications will be made by the TV Anytime Forum Plenary Assembly, in accordance with its Memorandum of Understanding (see Appendix A). 

It is anticipated that decisions on the Technologies to be adopted for each of the Tools will be made by consensus at the earliest possible opportunity, while allowing for the possibility of further contributions on Technologies up to the final deadlines given in the above table. Similarly, once taken, only the Plenary Assembly in accordance with its rules may modify any decisions on Technologies. 

The above deadlines should be considered as the final opportunity to make submissions; these dates do not preclude key decisions being taken earlier. The TV Anytime Forum invites all interested organizations to participate in this process.
2. Business Models and Scenarios

2.1 Brave New World

Technology has evolved dramatically since the advent of television more than 50 years ago.  There are many more ways for content to be delivered and received, including radio, traditional terrestrial TV, satellite TV, enhanced TV, personal computers, and most significantly of all – the Internet.  These new content-delivery methods use new platforms in addition to the television, such as set-top boxes and computers. From this evolution in technology, a New World is emerging, in which the concept of TV will develop to become an integrated entertainment/ information gateway, encompassing all media.

Traditional TV experience is characterized by:

· Linear viewing dictated by a schedule of broadcast material;

· A limited choice of broadcasters, channels and content;

· Push mode-oriented mass media and mostly unidirectional content delivery;

· Time and place dependent availability of content;

· A separation of information from different sources – TV, Web, PC and radio.

TV will evolve into a highly personalized experience. Consumers will have access to content from all sources and be able to tailor their consumption to their needs and personal preferences. New business models and opportunities for content providers will emerge allowing direct targeting of individuals and market segments (niche or otherwise) with new services. Thus, content providers will be able to respond more effectively to audience needs and desires.

Digital television and emerging communication technologies will create a diversity of program and information services available for each consumer to choose from. The consumer will need new solutions to assist in enabling smart and active decision making, and matching viewing aspirations and requirements to available content.  Each consumer will need a personal filter within this multitude of choices, which can respond and/or adapt to the needs, interests, habits and preferences of the consumer. 

2.2 Overview and Mission

As part of its formation, the TV Anytime Forum established four fundamental objectives for the organization, which are:  

· The TV Anytime Forum will define specifications that will enable applications to exploit local persistent storage in consumer electronics platforms.

· The TV Anytime Forum is network independent with regard to the means for content delivery to consumer electronics equipment; including various delivery mechanisms (e.g. ATSC, DVB, DBS and others) and the Internet and enhanced TV.

· The TV Anytime Forum will develop specifications for interoperable and integrated systems, from content creators/providers, through service providers, to the consumers.

· The TV Anytime Forum will specify the necessary security structures to protect the interests of all parties involved.

Keeping in mind these objectives, the example business models and scenarios described below are developed in order to demonstrate the opportunity, diversity and viability of TV Anytime, and to give scope to a range of tools and technologies that will need to be specified in order to realize a TV Anytime system implementation.

2.3 Example Business Models and Scenarios

2.3.1 Opportunities for business models

A number of example application benefits are developed in this document to describe the functions of a home storage-based system, and indicate requirements of the underlying technologies, protocols and data elements.  

The benefits are classified into four categories. (Interested parties may of course cover more than one of these categories.)

· Consumers

· Content Owners

· Advertisers

· Network Providers

2.3.2 Benefits to Consumers

Imagine owning a device that allows you to access, store and retrieve any digital media you desire and does not require you to have knowledge of where the source of the material is or at what time it is to be delivered. The TV Anytime Personal Digital Recorder (PDR) is intended to be such a device.

2.3.2.1 Personalized TV Viewing

TV Anytime enables a truly personalized media experience, both in time and content. Users of TV Anytime systems may now be totally independent of delivery time and source of programs for both recording and viewing.  Further, TV Anytime will provide the tools for the consumer to define his or her preferences (or the system may even intelligently learn of his or her preferences) to enable total customization of the viewing experience.

The concept of local storage enables previously unknown functionality. The consumer now has ‘random’ access to material together with detailed control over mode of viewing, as well as ‘trick modes’ of Fast Forward, Rewind, frame skip etc. The user can readily select what is to be viewed from within a program by ‘indexing’ or could even arrange for a summary of a program to be provided.

Consumers will be very enthusiastic about choosing content they like from all kinds of providers. If consumers are interested in a movie, or perhaps stock exchange share prices, or a docu-drama, their TV Anytime PDR will get the content they like and update it continuously. In this way, their own personal channel will be created!

The TV Anytime device will allow members of a family to have their own personalized programming, so their daughter can have her own “VickiVision” for example. She will be able to select what she wants to view based on the name of her pop idol and other interests. The PDR also allows each member to protect their choices of media from others in the family, so Vicki’s brother won’t be able access her ‘pop videos’ without her permission.

2.3.2.2 Content Recording and Playback

All of the media that is accessed can be stored within the PDR. This allows consumers to manipulate the media in a many ways.  The full program can be kept in an archive, cataloged, referred to with a bookmark for retrievable content, or delete directly after viewing or deleted after a specified period of time. These features will keep PDRs efficient and organized. 

The TV Anytime PDR will have the ability to access multiple content streams, for the purpose of recording and/or playing back, from any content provider from any platform, simultaneously. This will enable, via a home distribution network, different programs to be watched simultaneously, in different rooms in a house. This will not require a separate set-top box for each individual TV in a house - the TV Anytime PDR will be capable of receiving content from all providers on all platforms and will take into account the necessary conditional access requirements.

2.3.2.3 Access to Content-Related Information

The consumer can get more information about each program, not only from the content provider, but also from a program information service offered by a third party; e.g. related information, program guides, commentary, notes from the provider or other third parties.

Not being tied to linear viewing enables the potential to link from a program to other information or media and then to revert to the original program if desired. Any media may be ‘book-marked’ for later access or capture.

The TV Anytime concept allows the consumer to connect to the Internet and its Web services to obtain additional content directly from a number of attractive Web sites. There is also a wide range of audio/video (A/V) material available on Web pages that can be download to the TV Anytime PDR. The system can store the most interesting Web pages and the pages of general interest on the storage space, where the user can view those off-line when required. TV Anytime will manage the stored Web pages.

TV Anytime content can contain links to Web pages where further information about interesting topics can be obtained by user request or automatically with help of the TV Anytime system. When a user is viewing the additional information, the system can halt the program viewing, either storing the incoming content or pausing the replay.

2.3.3 Benefits to Content Providers

The term “content provider” describes an entity that typically creates and produces content for distribution to and use by the consumer.  It also describes any entity with rights to or ownership of content, from which typically the rights holder wishes to protect/generate its revenue by asserting those rights.

2.3.3.1 Integrated Content Delivery

TV Anytime will provide new mechanisms to distribute content to consumers and to establish links and connections between content items.  It will offer the opportunity to establish and develop new markets, and to develop the relationship between content providers and consumers.

Local storage will make it easier for content providers to distribute programming ; e.g. using real time and non-real time delivery, peak and off-peak scheduling, or through file transfers in the background and/or over the Internet. Also remote access to content means owners of content can provide services to consumers outside traditional territories. 

From specialized content with extremely limited Internet-based distribution through to broadcast material for mass consumption, TV Anytime will provide appropriate distribution technologies with common navigation tools.  For the content provider, there will simply be more paths into the home.

TV Anytime will enable content providers to create programming that is more tightly integrated with the Web, allowing content to lead consumers to relevant Web sites. Conversely, Web sites may lead consumers to a selection of a content provider’s material that is available through a number of different channels.  Such tighter integration between the Web and content will help strengthen content providers’ brands and the consumers’ awareness of their products.

The presence of local storage will make it possible for content providers to introduce fresh creativity to the content production process.  New paradigms of content creation will allow ever more complex integration of media (e.g., audio-visual, graphics, software etc.), enabling consumers to interact with content or navigate through a non-linear viewing experience.

2.3.3.2 Content Rights Protection and Management

By using conditional access systems, content providers will have flexible transaction capabilities, generating new revenue opportunities. The TV Anytime PDR will allow storage of encrypted material in a secure manner to protect intellectual property rights.  With the development of appropriate payment management tools and mechanisms, TV Anytime will allow content owners to optimize audiences and maximize revenues.

The reporting mechanism also allows content providers to aggregate content use and target popular programming to large audiences.  Individualized reporting will allow content owners to create specialized packages for groups of consumers or even individual consumers.

2.3.4 Benefits to Advertisers

Looking from the point of view of an advertiser, the following sections illustrate some of the scenarios in which the TV Anytime PDR can be used to enhance the delivery of advertising to consumers, particularly in the areas of targeting individual consumers, collection of viewing data, and consumer responses. They are not intended to be exhaustive.

2.3.4.1 Options for Commercial Insertion

Content delivered over a network to the consumer, depending on the service(s) chosen/offered, may include either:

· No commercials;

· Default or embedded commercials; or

· Insertion places for targeted commercials.

The targeted commercials would be stored on the local storage, possibly via earlier download, or using either a dedicated path, or after-hours capacity on an existing path. When the program is viewed, depending on the service chosen, the following options would be available, respectively:

· View the program without commercial interruption – possibly subject to an additional fee on behalf of the consumer;
· View the program directly, with default commercials; or

· View the program with the default advertisements replaced with targeted advertisements that are inserted from the local storage.
This approach only requires a single delivery of the original program, and a single delivery of the advertisements.

Dedicated commercials embedded within the content will allow consumers to receive information based on their personal interests and profile. From the consumer’s point of view, the use of targeted commercials should improve the viewing experience by avoiding irrelevant commercials.  From the advertiser’s point of view, it should make commercials more effective in reaching their target audience.

2.3.4.2 Profile/Agent-Based

For the above scenario, where the commercials are replaced locally by targeted alternatives, the selection of the specific commercials to be downloaded will depend on the consumer’s profile, either previously entered (as a list of preferences, for example), or as dynamically modified by a local intelligent agent adapting to consumer viewing habits. It may also be selected based on other parameters, such as time of day, viewing room, demographics and region.

Commercials in the local storage can also be categorized and presented to the consumer according to the theme or context of a program, much in the same way as commercials are linked to the schedule in today’s broadcast environment.

2.3.4.3 Commercial Feedback Response

With a return path capability, it is possible to provide information to the advertiser in order to give the advertiser access to the results of a consumer’s actions or responses.  Depending on the capabilities of the return path, this information can be relayed immediately or delayed. 

Information resulting from the viewing of commercials may be collected passively on behalf of the consumer, or may require the consumer to give some action response to a commercial.  

In the passive view, the consumer does not (or cannot) directly respond to the viewing of the commercial, but the fact that it was selected and played is logged for feedback to the advertiser.  Where interaction with the commercial (or even the program) is possible, there may be possibilities for information and/or actual purchase requests, either direct or via electronic mail (e.g.), direct or bookmarked access to a Web site, or immediate or delayed delivery of an infomercial (or another more extended commercial). 

2.3.4.4 Infomercial delivery

One option for getting further information is to have infomercials stored on the local storage. These would be selected for storage based on the consumer’s profile, or might be stored after a consumer’s indication of interest, for later viewing. The consumer, either during a commercial, or during a program, can indicate interest in a product, creating a bookmark for either immediate or later viewing. Note that viewing of an infomercial would also generate a feedback response to the advertiser.

2.3.4.5 Distant focus Group

With the ability to target advertising to an individual PDR, it would also be possible to have only a tightly selected group see an advertisement that is not ready for widespread use, in the manner of today’s focus groups. With an upstream response, it would be possible for the focus group members to rate the commercial, as well as provide direct information to the commercial owner that the group member did indeed see the commercial, and can therefore be reimbursed as appropriate. 

2.3.5 Benefits for Network Providers

The term network provider describes an entity that provides the means for delivery of content to the home (e.g. via traditional networks such as satellite, cable and terrestrial, via POTS/PSTN, or via broadband access networks such as ADSL etc.) and provides consumers with access to content.  Such entities cover a mix of service providers and network operators and include traditional broadcasters, ISPs, cable operators, and telecom operators, VoD operators, Webcasters and Narrowcasters etc.

2.3.5.1 New Services from Network Providers

TV Anytime will allow network providers to offer innovative new services, attracting and sustaining viewers and differentiating their product from other service providers.  New revenue opportunities arising from such value-added services will also allow network providers to generate increased revenue from their existing audiences.

TV Anytime will enable network providers to de-couple advertisement revenues from traditional broadcast schedules.  Much greater use, and greater revenue, will be derived from broadcasting or downloading during off-peak hours.  In essence, if viewers increasingly resort to watching captured content, the notion of prime time will diminish. Instead advertising revenues will be even more closely linked to the quality and popularity of the content.

2.3.5.2 Protection of Advertising Revenue

Network providers will be able maximize advertisement revenues through the use of advanced techniques such as targeted advertising as described in Section 2.3.4.  Also, with digitally captured content offering opportunities for control over playback, TV Anytime will allow network providers to safeguard advertisement revenue. Mechanisms can be incorporated that will make the skipping of advertisements awkward or difficult, and may even allow network providers to charge more for advertisement-free content.

2.3.5.3 Efficient Usage of Bandwidth

Local storage allows material to be sent before the consumer requires it.  Examples of such features include movies on demand, home shopping and targeted advertising.  Local storage also allows the possibility of more efficient use of network bandwidth.  For example material can be transmitted during non-peak hours, or incremental changes can be sent rather than re-sending the entire content.

2.3.5.4 Personalized Delivery of Content

Consumer personalization is another very attractive feature as it allows content to be more directed to the audience.  TV Anytime metadata can be used by the PDR to choose which material to show, or to provide features such as advertisement selection or regionalization from a set of simultaneously transmitted content.  The ability to keep profiles for multiple consumers allows this personalization to be much more accurate in a family environment.  This profile information may be accessible to the network provider for marketing purposes.

2.3.5.5 New Business Models

TV Anytime will open up or enhance other business models and markets other than the delivery of traditional program entertainment.  Such markets might include E-commerce, home-shopping, banking and education.  Also, the consumer’s ability to manage their PDR remotely creates the possibility of new revenue streams for the network provider. For example, a consumer can dial into their PDR using a mobile device, or remotely order a pay-per-view film which they can then view when they get home.

Above all, TV Anytime will allow network providers to leverage their existing network infrastructure, providing ‘new’ services on ‘old’ networks.

2.4 Introduction to the environment

2.4.1 Delivery Standards

The TV Anytime Forum strongly supports the use of standard digital television formats. This implies support for DVB, ATSC, ARIB, OpenCable and other formats, as regionally appropriate. Although the underlying TV Anytime system remains independent of delivery formats, it is assumed that all features described herein will be implemented within these standard delivery contexts. For non-A/V content (i.e., Internet-delivered data), the use of standard formats is also strongly encouraged (such as those defined by W3C and IETF). 

2.4.2 Support for Non Audio-Visual Content

The system description in section 3 refers to Digital Media Streams, a range of media types that can include:

· Digital and analog audio-visual streams

· Web pages with associated content including video formats

· Enhanced TV data & applications 

2.4.3 Analog and Digital

While the real value of the TV Anytime system will occur in the digital television environment, compliant devices could also have some useful application in a legacy analog television world. In such cases, the associated referencing data for an analog television program will have to be carried by a separate data channel (as in today’s analog systems), and properly merged into the program by the device implementer. For this environment, TV Anytime content referencing data and associated search utilities can still be used, but the consumer device will have to provide its own arrangements for the requisite convergence of the necessarily-separate data with the analog program content.

2.4.4 Return path

The TV Anytime consumer device does not require a return channel, although the existence of one does allow some extended capabilities. From the consumer’s perspective, perhaps the most important features added by the return path involve access to additional ‘on-demand’ content and enhancements. From the service provider’s perspective, the most prominent features enabled by the existence of the return path include the following :

· Usage data for use in consumer profiling and targeted advertising ;

· Value-added interactive content comprising cross-media linking of both scheduled and ‘on-demand’ content, as well as interactive bookmarking applications ;

· Remotely upgradable and modifiable conditional access and rights management mechanisms ;

· Inter-user connectivity including e-mail ;

· Money management, transactions and e-commerce ;

· Remote storage management and service provider access to all or parts of consumer’s local storage ;

· Importing and exporting of personalization features ;

· Remote diagnostics ;

· Feature upgrades.

This list is not intended to be exhaustive.  This document encourages contributions that consider implementations in environments either with or without a return path. 

There may also be variations in applications based on the type of return channel. These options include narrowband vs. broadband connections, switched vs. connectionless networks, and full-time vs. short-term connections. Again, contributors are encouraged to consider a variety of options.

2.5 Calls for Other Models

Contributors are encouraged to present additional business models suggested by the above, and apply them to the TV Anytime context.

3. System Description

3.1 System architectural model

A simple system model for a TV Anytime system is depicted in Figure 3.1.  The diagram represents a generic TV Anytime system that may be implemented today or in the ‘near future’ and is closely linked to the basic feature set described in Section 3.2.2.  The system illustrates the elements and ‘players’ that make up the system model from the content providers, service providers and network operators involved in the creation and delivery of content through to the PDR, local storage and presentation devices within the home.
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Figure 3.1 : Simple system model

Figure 3.2 shows an extended or scaled system model incorporating support for the home of the future and incorporating such envisioned features as network storage and the home network, to which are connected a home server and gateway as well as a plethora of home appliance devices (e.g. DVD, PDR and PC).
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Figure 3.2 : Scaled System Model

3.2 Operating Features

3.2.1 General Functions

A PDR will incorporate all of the trick-mode functionality typical of today’s analog VCR devices. Such functionality will include basic playback control (e.g. fast-forward, rewind, pause, frame-advance etc.).  In addition, embedded linking or index marking of content will enable enhanced playback features ranging from accurate bookmarking of content, or a simple magazine-like table of contents, through to complex interactivity within a content item.

Other play-back features may include ‘live’ pausing, ‘instant’ or ‘on-the-fly’ recording – features that will enable the consumer move seamlessly between the past and ‘live’ moments of a program or to be able to make snap recording decisions and have the TV Anytime system ensure accurate and faithful capture and playback.

Another key feature of the PDR will be the ability to search and access all content by means of an appropriate range of metadata using a standardized data format.  Profiling mechanisms will enable consumers’ likes and dislikes to be described explicitly (i.e., consumer defined) or implicitly (i.e., adaptively defined), to be used by software agents to automatically search content.

Upon finding a content item of interest, the TV Anytime system will allow the consumer or agent to bookmark the requested item by means of a content referencing ID that the system will use to ensure automatic location and acquisition of the content item.

Management of the local storage device will enable mechanisms for: 

· Content deletion (via consumer control or expiration time) ;

· Selective deletion (where allowed) ;

· Update (replace with newer content) ;

· Linking components of a “package,” re-ordering & grouping ;

· Personal access security.

3.2.2 Feature set

The TV Anytime Forum foresees the following scaleable capabilities as part of a basic feature set to be incorporated into any TV Anytime compliant devices:

· Support of a common metadata framework and a core set of metadata elements for use with content search and selection mechanisms ;

· Support of a common content referencing identification and location schema and mechanism ;

· Support for easy access to multiple versions of the same content item at differing quality levels, if available ;

· Support for mechanisms that enforce content owners rights and revenues ;

· High quality audio and video capture and playback, supporting (record and replay of) multiple A/V formats ;

· Support of platform independent Application Program Interfaces (APIs) ;

· Access to all digital media content with accommodation of any conditional access requirements ;

· Simultaneous record and playback of multiple digital media streams ;

· Storage management by the consumer and/or providers, as appropriate ;

· Multi-user profile support.

In addition, a more advanced feature set might also include the following capabilities in which a TV Anytime system would:

· Support the suggestion or selection of content by external agents (either on behalf of the consumer or the provider) based on exhibited and/or stated preferences ;

· Support the reduction of content quality level at capture ;

· Support the ability of a consumer to import and export reference data for particular content from/to other devices ;

· Support the import and export of personal preference data under consumer control ;

· Allow consumers to record their own content onto the PDR, and copy content to other devices (subject to all applicable rights management and copy protection) ;

· Support the ability for remote access to a PDR for control and playback ;

· Exploit a return path mechanism giving consumers access to enhanced interactive and on-demand services ;

· Support simultaneous operations to multiple consumers.

Neither the basic or advanced feature set is considered at this stage to be complete or exhaustive and contributors are encourage to propose other features.

3.2.3 Features for Content and Service Providers

There are many features of a TV Anytime-compliant device that are transparent or of little interest to the consumer, but of great interest to content and/or service providers. A list of these might include the following:

· If a return path exists, the provider may be allowed access to a specified range of consumer-related data ;

· Targeted or globally pushed content can be sent to PDRs without consumer intervention at the request of a provider. If a return path exists, confirmation of receipt can be sent to providers. PDRs will support recording of encrypted content for later decryption under provider’s control ;

· Ability to update components of content when required ;

· Support for storage of synchronized and non-synchronized cross-media linkage and enhancement elements ;

As with the feature sets, again contributors are encouraged to propose other features.

3.3 PDR Architectural Overview

Interoperability of PDRs from different manufacturers is essential in a horizontally integrated TV Anytime environment.  Furthermore, many of the functions that make up an integrated PDR device, such as the storage and presentation elements, may in turn operate independently from a PDR device as illustrated in the Scaled System Model of Figure 3.2.  It is therefore important to identify and ultimately standardize certain key functionalities and interfaces both internally and externally to a PDR.

A possible architecture for a PDR might comprise the main functional blocks illustrated in Figure 3.3.
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Figure 3.3 : Functional Block Diagram

The ”Select, Capture and Control” block supports mechanisms for the selection of content from different sources and provides the means to locate and acquire that content. The selected content may be acquired for immediate viewing (live), captured for later viewing or captured for further processing.  It further supports a control function enabling remote access to the PDR. This may be, for example, to enable the Provider to access Profiles or perform storage management.

The “Storage” functional block provides storage for capture of content items, audio-visual or otherwise, as well as appropriate functions to manage the storage.

The ”Process, Navigate and User Control” function enables the user to navigate through stored and remote content, and for the user to configure and operate the system.  Processing is required, for example, to extract navigational information, schedules and metadata.

The “Present” function covers all aspects required to allow presentation of the media content. This includes appropriate decoding of the content and formatting for the relevant output device.

The “CA” (Conditional Access) component and content rights management functions will ensure content rights are respected at each interface externally, and between the various function blocks.

As always, contributors to this CFC are encouraged to propose any refinements or indeed any alternative system architectures they think more accurately encapsulate the functionalities and requirements of the PDR.

3.4 System Components

The TV Anytime system functionality will be implemented by a mix of software and hardware. The TV Anytime Forum does not mandate how this is partitioned; therefore, this is left to the implementer. The following Core Components and Interfaces, and software (middleware) descriptions are provided in order to facilitate key interfaces and standards to be identified.

3.4.1 Core Components and Interfaces
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Figure 3.4 : Core Components and Interfaces of a PDR

Figure 3.4 shows a possible model for a PDR and its core components and interfaces. It is by no means presented as a complete and definitive model and contributors are encouraged to propose any additions, modifications or any alternative model.

The model includes several network interfaces or demodulators serving potentially more than one network delivery service.  The diagram depicts how each incoming stream can either be captured on local storage or directly decoded for immediate viewing.  The media decoder can thus select from any of the incoming streams or from local storage in order to view previously captured material.  Simultaneous capture and recording is also depicted as one of the main features. An output processor formats decoded media appropriately for presentation by external output devices.

Also shown is a communication device providing return path communication for consumer usage reports and/or consumer on-demand/interactive requests. A CPU is shown having overall control over all components as well as interfacing with the external user input device.

More detailed features envisioned for each component are listed below.

3.4.1.1 Storage

One of the key system components is of course the actual storage device. This can be in the form of a traditional hard disk but can include removable storage devices such as DVD-r. The TV Anytime system will allow developers to define and utilize a range of storage components.

3.4.1.2 Network Interfaces

The system will support multiple delivery systems and network interfaces including but not limited to satellite, cable, terrestrial, ADSL and the Internet. In each case, adherence to standards is essential to facilitate interoperability on the widest possible scale.

3.4.1.3 Media Decoders

The system will allow the capture of a range of media types. However, it is essential that baseline standards, such as ATSC, DVB, MPEG2, etc., are mandated to ensure interoperability and hence to promote the horizontal market. TV Anytime does not preclude the use of proprietary formats, however these shall be supported in addition to the selected baseline standards and the system will always be able to operate in at least a default ‘lowest common denominator’ mode. Such provision of support for proprietary enhancements enables product and service differentiation in the vertical market while complementing and encouraging growth of the horizontal market. TV Anytime in its platform-agnostic approach is thus flexible enough to allow the decoding of a complete range of A/V and non-A/V digital streams. 

3.4.1.4 User outputs

The presentation engine of the TV Anytime device may be proprietary, so long as it supports the TV Anytime API set. The output of the presentation engine should provide a variety of output formats to feed commonly available television display systems. These will be chosen by implementers, but are likely to include composite and component (Y/C) analog video and possibly other digital video outputs, along with analog stereo and multi-channel digital audio. In home-network implementations, this display may be generated by multiple, distributed devices, which are connected to a central TV Anytime-compliant CPU and storage system via an appropriate high-speed network.

It is assumed that regional standards will apply to TV Anytime products just as they do to other domestic television storage devices.

3.4.1.5 Processor

The heart of a TV Anytime compliant device will be a CPU, of the implementer’s choice, sufficient to run the TV Anytime APIs and control associated hardware components. This should include support for any point-of-deployment decryption systems and downloadable applications.

Input/output (I/O) to this device will include audio, video and data content signals of various formats, along with control data from infrared and other standard data interfaces. 

Associated memory will be sufficient to run multiple simultaneous processes, as the implementer determines, including non-volatile power support.

3.4.1.6 User Interface and Input

The user interface will typically incorporate on-screen graphic displays and support for a wireless keyboard and mouse (IR or RF), as well as some optional front-panel control and display. The visual look and feel of the user interface will be a function of the implementer’s design, but should include a variety of user-friendly features including point and click record selection from Electronic Program Guides (EPGs), simple feature set building, convenient searching of local and off-line storage volumes, and the like. Another key feature involves the use of remote access to control features of the device, and perhaps even to display stored content.

3.4.2 TV Anytime Middleware components

TV Anytime defines, in the three key areas of Metadata, Content Referencing and Rights Management, a software layer to allow interoperability with a range of existing distribution mechanisms whether they be broadcast ‘push’ or on-demand ‘pull’ services.  

An API will be required for each service component to ensure TV Anytime application portability.
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Figure 3.5 : Middleware Functional Architecture

In order to implement the middleware functional architecture shown in Figure 3.5, the PDR device should at least provide the following middleware services,

· Metadata ;
· Content referencing ;
· Rights management ;
· Playback control ;
· Storage management.
With respect to the Figure 3.3 in Section 3.3, “Select, Capture & Control” are supported by the Metadata and Content Referencing middleware services.  “Storage” is supported by the Storage Management middleware service. “Presentation” is supported by the Playback Control middleware service.  Finally, “Process Navigate & User Control” are supported by a combination of the Metadata, Content Referencing, Rights Management and Playback Management middleware services.

These middleware services are believed to be core services that must be supported. However TV Anytime welcomes additional proposals should other services be deemed essential or of benefit to the TV Anytime system.

3.5 Calls for System Model Elaboration

Contributions are encouraged to refine all aspects of the system description given above.

4. Generic Requirements and Technologies

In essence, the concept of a TV Anytime system is about searching, selecting, locating and acquiring content wherever (i.e. traditional broadcasting, Internet-based etc.) or whenever (i.e. scheduled or instantly accessible) it is made available.

In order to realize this concept, the Forum has identified, within the context of the system description, three distinct technical areas for requirements for this the first Call for Contributions to the TV Anytime Forum, which are Metadata, Content Referencing and Rights Management.  These three areas have been identified since they span the minimum basic features needed to implement a workable end-to-end TV Anytime system, in which consumers can search for content, make selections, and acquire content for viewing or capture.

4.1 Metadata

If content is to be rendered searchable, either via an EPG, via the Web or via whatever other viable search paradigm that might be used, there is a need to associate metadata with content.  Such metadata will include descriptive elements and attractors to aid the search process as well as elements essential to the acquisition, capture and presentation processes; content rights, formats, duration etc.

Since metadata for an individual content item in general will be generated by one group or organization (e.g. a content provider), perhaps amended by another (e.g. a broadcaster) before finally being used within a home appliance (e.g. STB) – whereupon it may be yet again amended – there is a clear need to define a common metadata framework and a minimum set of metadata elements in order to ensure a high level of interoperability.

4.2 Content Referencing

The output of any search will invariably result in some selection of one or more requested items of content that a consumer or agent wishes to acquire.  This output will typically take the form of an ID or content reference.  

A proprietary content reference can always be implemented by a content deliverer in partnership with its chosen equipment and home appliance manufacturers as part of a vertically integrated system.  But such a system would prevent interoperability and more importantly, prevent the consumer from gaining access to content offered by other content deliverers.

The TV Anytime Forum also recognizes the potential for entirely new business models that will create new forms of service provider – that of third-party service vendors such as ‘virtual broadcasters,’ ‘trusted guides’ or ‘Electronic TV listings’ who can offer a TV Anytime services by leading consumers to other content providers’ content.

Content referencing is pivotal in providing a link between selection and acquisition.  Uniform content referencing is therefore a fundamental requirement for a TV Anytime system in a horizontally integrated market.

4.3 Rights Management

Finally, having searched, selected and located an item of content in a TV Anytime system, content rights management will be essential in ensuring and protecting content rights and revenues once that content is acquired by the home appliance.  

Rights owners will want to be confident that digitally bit-perfect content captured onto local storage will not be subject to abuse and consequent loss of revenues.  Nevertheless, local storage offers an exciting opportunity allowing content providers, content deliverers and service providers to offer a variety of authorized content usage options and payment models.

A TV Anytime system will embrace a plethora of rights management tools in order to support the diversity of business models explored above.

5. Metadata

5.1 Scope

Metadata is generally defined as “data about data”. Within the TV Anytime environment, the most visible parts of metadata are the attractors/descriptors or hyperlinks used in electronic program guides, or in Web pages.  This is the information that the user or the user agent will be using to decide whether or not to acquire a particular piece of content. 

The TV Anytime metadata system allows the consumer to find, navigate and manage content from a variety of internal and external sources including, for example, enhanced broadcast, interactive TV, Internet and local storage.  It should be able to make use of information, e.g. user profiles and preferences either manually or automatically, possibly through the use of agents. 

The TV Anytime metadata system shall be designed for interoperability to support access and exchange of metadata between different sources, including consumers, service and content providers. Figure 5.1 shows examples of metadata flows that are under consideration by TV Anytime.

Figure 5.1

 : Examples of TV Anytime metadata flows.

5.2 Key Concepts

The metadata system consists of structured information about content such as:

· Generic content descriptions, e.g. descriptions of a group of related programs ;

· Specific content descriptions, e.g. descriptions of a program ;

· Segment descriptions, where segment refers to a part of a program.

including linking and/or timing referencing, if required, and using descriptors including e.g. title, genres. 

The metadata system shall have a common core to ensure minimum interoperability but shall be scaleable, extensible, and upgradable. In addition, the metadata system shall be interoperable with : 

· The TV Anytime content referencing system ;

· The TV Anytime copyright management system ;

· Other sub-systems such as service information and conditional access systems ;

· Transactional services.

5.3 Key Features

The metadata system shall be designed to allow its adaptation to the widest possible range of user platforms using either proprietary or open APIs.

The metadata system may include metadata describing user preferences and profiles. It shall also support the exchange of such information across platforms.

The metadata system shall be compatible with the local storage management systems for content and metadata.

The metadata information shall be accessible through multiple delivery mechanisms.  Synchronization between content and metadata shall be maintained when required.

The metadata system is database independent, be it local or remote.

The metadata system shall include the appropriate system elements (e.g. indexes) to support non-linear viewing, such as segment jumping (if authorized), and trick modes such as pause and fast-forward viewing.

It shall be possible to filter part or all of the  metadata information in order to e.g. :

· Protect its integrity ; 

· Grant or refuse access ;

· Grant or refuse its alteration ;

· Define exchangeable user profiles and preferences.

It may be possible for the end-user to enter personal metadata such as annotations, in addition to metadata provided with the content, which may or may not be used to navigate.

The TV Anytime system shall include minimum set of descriptive information required to support the content referencing system. This minimum set of descriptive information will form the lower layer of a scaleable TV Anytime metadata system. 

Metadata descriptions shall support links to other programs.  It shall also allow insertion of links to other media, e.g. Web sites.

The metadata data shall be separate from the application.

The metadata system shall support content management features such as update of content and storage management (lifetime, lifecycle, expiration, etc.)

Interoperability with production metadata including vocabulary mapping is desirable. 

Some descriptors are essential/mandatory (e.g., IPR) to the description of the content while others are optional.

The metadata system shall allow the protection of personal data and privacy by providing restricted access according to  contractual,  tacit or implicit agreement, or specific authorization.

5.4 Requirements

The following are an initial set of requirements for TV Anytime Metadata systems.

5.4.1 General Requirements

With reference to the feature requirements in Table 5.1 below, the metadata system shall :

Ref #
Requirements
Comment

1. 
allow the consumer to find, navigate and manage content from a variety of internal and external sources.


2. 
be based on an open standard.
And thus be implementable in products distributed in a horizontal market, such as CE equipment, game consoles, etc.

3. 
allow linking of metadata with content and time referencing.
When required by the application

4. 
Include a common core set of metadata to ensure minimum interoperability.


5. 
support the evolution of the metadata specification over time in a backward compatible manner.


6. 
be upgradable to a newer version of the specification in a flexible manner.


7. 
be modular, e.g., separable into scaleable layers to fulfill specific application requirements.


8. 
support dynamic addition or deletion of a metadata schema.


Table 5.1 : Feature Requirements

With reference to the interoperability requirements in Table 5.2, the metadata system shall be interoperable with :

Ref #
Requirements
Comment

9. 
the TV Anytime content referencing system


10. 
the TV Anytime copyright management system


11. 
other sub-systems such as service information and conditional access systems


12. 
Transactional services


Table 5.2 : Interoperability Requirements

5.4.2 System requirements

The following are system requirements that are relevant to the metadata system.  With reference to the metadata system requirements in Table 5.3, the TV Anytime metadata system shall :

Ref #
Requirements
Comment

13. 
provide solutions for efficient handling of resource sharing, including metadata life cycle, and shall be easily adaptable to different transport and delivery mechanisms.


14. 
be bandwidth efficient


15. 
provide a description of consumer device features, e.g., describing the availability device resources.
This item does not imply if there is a return path.

16. 
be designed for interoperability to support access and exchange of metadata between different sources, including, e.g., users, service and content providers


17. 
be designed to allow its adaptation to the widest possible range of consumer platforms using either proprietary or open APIs


18. 
support the description of  user preferences and profiles. It shall also support the exchange of such information across platforms


19. 
be compatible with the local storage management systems for content and metadata


20. 
allow access to metadata information through multiple delivery mechanisms
Synchronization between content and metadata shall be maintained where required.

21. 
be database independent
Where « Database » refers to both local and remote databases

22. 
include the appropriate system elements (e.g. indexes) to support non-linear viewing, such as segment jumping (if authorized), and trick modes such as pause and fast-forward viewing


23. 
allow the filtering of part or all of the metadata information in order to e.g. protect its integrity, grant or refuse access, grant or refuse its alteration, and define exchangeable user profiles and preferences


24. 
allow the end-user to enter personal metadata such as annotations to any content in addition to metadata that may be provided with the content


25. 
include that minimum set of descriptive information required to support the content referencing system
This minimum set of descriptive information will form the lower layer of a scaleable TV Anytime metadata system.

26. 
support linking to other programs and other media, e.g., Web sites 


27. 
store metadata separately from the application


28. 
support content management features such as update of content and storage management (lifetime, life cycle, expiration, etc.)


29. 
represent metadata as structured information about content
Including those descriptive items mentioned in Section 5.2 and 5.3

Table 5.3 : Metadata System Requirements

5.4.3 Metadata Support Requirements

With reference to the support requirements for metadata in Table 5.4, the TV Anytime system must support the following :

Ref #
Requirements
Comment

30. 
Support for metadata that can be associated with content at any granularity.
e.g., about an entire program, part of a program, or a group of programs

31. 
Support that allows the description of complex content including references or links within the content to related content or applications


32. 
Support for metadata that is delivered with the content or accessed through a different delivery mechanism


33. 
Mechanisms must be provided to synchronize metadata, applications and content, where appropriate


34. 
Linear or non-linear content access and display (e.g. segment indexing) shall be supported


35. 
It must be possible to allow or forbid segment / content skipping.


36. 
It shall be possible to record part of a piece of content (even just a single segment) while still maintaining access to the metadata


37. 
It shall be possible to allow or forbid the recording of specific content / segments


38. 
Real-time creation and management of metadata for segmented or non-segmented content shall be supported


39. 
Real-time mechanisms shall allow the live creation, capture, and management of metadata.
E.g., adding event information to a live football match.

40. 
The metadata system shall support the definition of user profiles and preferences.


Table 5.4 : Support requirements for metadata

5.4.4 Application requirements and service management

The TV Anytime metadata system should allow the development of competitive or complementary applications and services supporting the following features shown in Table 5.5 :

Ref #
Requirements
Comment

41. 
Enhanced broadcast (local interactivity), interactive TV (return channel) and Internet Access


42. 
Interoperability across user platforms: metadata API compatible with those APIs developed on the market (e.g. DVB, ATSC, ATVEF and others)


43. 
Synchronization of metadata and applications within and across delivery platforms, or with locally stored contents


44. 
Parental guidance system


45. 
Program or segment skipping (e.g. commercials), when authorized


46. 
Management of multi-lingual metadata


47. 
Storage of content and associated/linked content or data, maintaining integrity of metadata and synchronization across different delivery platforms
metadata  must be meaningful even when only a part of a program is captured.

48. 
Ability to access different views, versions, or editions of a particular program


49. 
Identification of multiple instances of the same content


50. 
Selection and delivery management, e.g., definition of complex (either human or agent) searches on the basis of  profiles and preferences, and the association of  minimal descriptive metadata with the content referencing system


51. 
Storage of different related content delivered through different delivery media at different times (clustering, synchronization)


52. 
Local storage management


Table 5.5 : Application requirements and service management

5.5 Summary

The TV Anytime task is to specify an evolutionary metadata system that will support interoperability among providers and consumers.  It shall allow consumers to find, navigate, and manage content available from a variety of internal and external sources, in the most flexible and convenient manner. 

Contributions to TV Anytime metadata system are invited that satisfy a part or all of the above requirements, system, system elements, concepts, and features.  

6. Content Referencing

Content referencing is the mechanism which, given an identifier for an instance of content, returns the location parameters (time, physical and logical location) from which a user or its agent can undertake the acquisition of a deliverable content item. 

6.1 Scope of content referencing
Content referencing is a logical process from the output of the selection process to the acquisition of the desired content item. The process is represented in the diagram shown in Figure 6.1.  The selection of the desired content item results in an identifier, which is resolved into one or more locators by which a content delivery system can acquire it. A dialog layer enables handling of refinement and error messages.

Figure 6.1

 : Content referencing system

A generic content reference model includes at least the following three elements :

· The input to the content referencing process is a location independent identifier of a specific content item ;

· The content referencing process resolves the input identifier into the output locator(s) ;

· The output locators provide sufficient information to allow an instance of the specific content item to be acquired.

The scope of the content referencing process includes business and consumer entities and all possible combinations of them as represented in Figure 6.2.
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 : Content referencing combinations between business and consumer entities
6.2 Key concepts and features

The key concept of content referencing is the separation of the identification of a content item – the content reference identifier (CRID) – and all other information which is related to its retrieval such as format, coding, commercial, time of delivery, location, quality of service and so on. 

The separation enables a one-to-many mapping between content references and the locations of the deliverables. 

The process, in conjunction with applications, may be able to deliver “first time” success but may also involve some iteration enabling the overall system to deliver features including:

· Selection between alternatives ;

· Selection of sub-elements ;

· Selection between near matches ;

· Selection of time of delivery ;

· Selection ahead of time of release ;

· Selection based on coding quality ;

· Selection based on cost of delivery chain ;

· Selection based on acceded rights ;

· A point of reference – not unique necessarily – for the content item and any associated metadata.

Content referencing:

· includes the specification of the format of the CRID

· is a form of data and a specification of a set of rules for resolving this data whereby this data can result in the retrieval of one or more specified content items.

· will be part of a process that must be able to handle exceptions, errors and flexibility of metadata description beyond that which originated the initial inquiry.

Content referencing is not:

· The selection process ;

· The definition of metadata used in any inquiry ;

· A database in the guise of a database key, such as reference key in which there were sub-fields, which explicitly depended on properties of the content itself.

6.3 Requirements

The requirements of the content reference are set out into groups. The lists below do not comprise an exhaustive set. 

Note that in addition to these requirements, there is an overarching requirement that systems should be interoperable with existing and emergent industry practices and that they should be capable of adaptation and extensibility as future demands may require.  Furthermore, there should be no linguistic dependency.

6.3.1 Content referencing process

With reference to Table 6.1 below, the general requirements of the content referencing process are that it shall:

Ref #
Requirements
Comment

1. 
resolve the location of the requested content 


2. 
be able to reference:

· a complete content item

· a set of complete content items

· segments of a content item
Examples of content items include a complete TV  or radio program, an episode in a series of items, the series itself or anything else we have not thought about.

3. 
be able to reference an exhaustive variety of content sources 
Examples include time dependent, time independent  

4. 
be able to reference an exhaustive variety of content formats
For example film, MPEGx, ‘feelies’, ‘smellies’

5. 
be able to reference any form of delivery medium 
Examples include broadcast TV, xVOD, WWW, IP, telephony

6. 
allow a dialog with the selection mechanism 
This is intended to cover both refining dialogs and error handling dialogs

7. 
be usable within unidirectional systems
Bi-directional systems may offer better functionality such as refining and error handling.

Table 6.1 : General requirements

6.3.2 Requirements of the content reference ID

With reference to Table 6.2 below, the requirements of the CRID are that it shall:

Ref #
Requirements
Comment

8. 
be sufficient by itself to allow resolution of the location
For example there is no need to access further databases. 

9. 
be independent of central registration.




10. 
be independent of metadata
With the exception that the CRID could validly be considered as an item of metadata!

Table 6.2 : Content referencing requirements
6.3.3 Requirements of the resolving mechanism

With reference to Table 6.3 below, the requirements of the resolving mechanism are that it shall:

ref #
Requirements
Comment

11. 
be able to resolve a CRID into one or more locators
There could be more than one location. These may arise through mirrored servers, time shifted servers, and duplicates already with the user &c. The responses could be resolved by further dialog referred to in the general requirements.

12. 
allow parametric control of location resolution
Examples include, time out, number of matches discovered, proximity of source, search order preference, user or agent determined hierarchical search path &c

Table 6.3 : Content resolving requirements
6.3.4 Requirements of the locator

With reference to Table 6.4 below, the requirements of the locator are that it shall:

Ref #
Requirements
Comment

13. 
be sufficient to allow the content item to be retrieved 


14. 
be unambiguous


Table 6.4 : Locator requirements
6.4 Summary

This call for contributions covers the following underlying issues:

· Methods to specify a reference to a specific content item ;

· Methods to resolve a reference to a specific content reference into a physical or logical instantiation of the location from which the content may be acquired ;

· Valid alternatives to the way in which we have expressed our interest so far – particularly if they are the fruit of practical implementations ;

· Details from current practice which may satisfy one or more of the requirements ;

· Details of further requirements or definitions, which need to be satisfied by the proposed solution.

7. Rights Management

Currently, entertainment media transferred to end-users using streaming technologies in broadcast networks is based on a variety of business models, including:

· Free-to-air (or public broadcaster) services rely on advertising revenues or regulated sources of income (such as license fees) and employ little or no security measures to protect the content distributed. There remains an element of copyright that needs some form of protection.

· Pay television channels use a combination of advertising revenues and subscriptions to fund the broadcast and generally use cycled key systems for protecting scrambled material. In many such systems, the key used to decipher the material has a time limit after which it cannot be used for the decryption process.

· Pay-per-view services operate a similar model where individual events are encrypted and rights to access these events may be purchased (and allocated) separately. Keys are issued for the duration of the content transmission, or are cycled within this period with access control changes occurring at the changeover point between events.

Other technologies are also employed in getting the media into the home using a combination of physical transfer media such as videotape, CD-ROM and DVD as well as using non-streaming network technologies such as the Internet.

In many respects, these systems will be unaffected by the introduction of local storage, and end-users will begin to extract some of the benefits offered by the TV Anytime business models.

However, there are aspects that are affected in ways that may render some models inoperative and in extreme cases, may compromise security aspects of material whilst in the home environment. This CFC describes some security requirements that are likely to be affected by the introduction of local storage systems and seeks particular types of response:

· Extensions to the set of requirements to cover aspects that are not addressed by the CFC ;

· Alterations to some requirements where they do not adequately describe the needs of the systems described within the CFC; and

· Indications where requirements are irrelevant, undesirable or in conflict with other requirements so that they can be dropped. We request, however, that detractors of the requirements proposed should also consider endorsing other requirements and/or proposing additional (possibly replacement) ones to ensure we get a positive collection of issues to address.

We recognize that, in some cases, we may propose requirements that are mutually self-conflicting. We request responses that identify such cases and seek resolutions that enable as much of each requirement as can be practically achieved.

7.1 Scope

The TV Anytime Forum systems assume that the existing methods of securing the entertainment media during delivery to the home environment are adequate whether the home environment has integrated local storage or not. We welcome responses that disabuse us of this view, however.

Assuming this is correct, we are focusing the development of security systems for TV Anytime on the home environment, recognizing that In Home Digital Networks (IHDN) and the existence of storage devices place new requirements on existing security systems.

The aim of the TV Anytime Forum is to include security elements in the system that maintain the integrity of copyright material, that ensure that security violations do not occur (resulting in the illicit duplication of content in any manner that was not intended by the owner of the content) yet remain as transparent and easy to use by the end-user as can be achieved. It is necessary that content providers are comfortable that their valuable assets are protected in environments where the duplication of digital material is simple and at the same time that service providers have to be enabled to offer enticing business models that attract end-users to their services.

7.2 Key Concepts and Features

7.2.1 Content security – encrypting the material

The existence of local storage in the home, used to record digitally encoded entertainment media in bit-perfect fashion, allows consumers to view the recorded material repeatedly without loss of quality and to transfer this material from one storage device to another, again without loss of the quality.

Material is encrypted using any one of a number of standardized algorithms approved for use in protecting the content in broadcast streams. However, when stored on a readable device, material that was previously only accessible transiently during the broadcast (without the use of expensive, professional digital storage devices) becomes open to sustained cryptanalytic attack. In many cases, the algorithms applied to the encryption of the entertainment material may not be considered sufficiently secure for such applications.

On the other hand, material that is stored in encrypted form has its own set of problems. An expected benefit of the random accessibility of the stored material is the use of trick modes to enable fast forwarding, rewind and other VCR-like operations when viewing the material. Encryption makes this kind of process more difficult.

7.2.2 Access Rights – credentials for using content

The objective of TV Anytime is to give people the freedom to watch TV at their leisure at the time it suits them. However, this can only be a viable service when security measures are in place that enable the business. 

In many cases, the rights conferred upon a user to access material for viewing as it is streamed into the home are the same rights that would be needed for accessing that material when it has been stored on the hard drive. However, the TV Anytime Forum expects that the non-real-time operations inherent in using stored material introduce a new set of requirements on such rights.

In TV Anytime systems, service providers may also need to acquire rights to access user profiles and to do disk management. 

7.2.3 Access Requirements – necessary credentials for use

In order to retrieve material from any source, whether an input broadcast stream or a local storage device, the user must meet certain conditions. In general, it is true to say that for all the conditions specified, any one of a number of subsets of conditions must be met. The range of sets of credentials that must be provided to be given access to material constitutes the Access Requirements.

In many systems, these Access Requirements are time restricted. Keys and criteria expire after a number of accesses, or after a defined time. For material stored on local storage devices, these expiration deadlines will probably have to change, whether by altering the deadlines, or changing the methodology applied to them. 

7.2.4 Copyright protection – identifying authorship and ownership

Copyright protection is another important component of the security system. It comprises methods that are used to securely attach copyright information to content and enable users and devices to access and respect copyright limitations in their actions performed on the material.

Copyright information contains data that is of crucial importance to the content providers. It means the proof of ownership attached to a certain piece of content.

In the TV Anytime environment, potential capabilities like local storage and redistribution impose additional problems on the task of tying the copyright information to the content. It is no longer sufficient to have the copyright show up on the screen during replay, the copyright needs to be respected in a number of actions within the system. Additionally, copyright information might be used (or extended to be used) to track down the origin of illicitly distributed content.

7.2.5 Metadata protection

The content of metadata is also copyright and requires to be protected by the use of appropriate security measures. This is a new area and the reader is referred to the sections of this document that cover metadata to determine what is likely to need protection.

7.3 Requirements

7.3.1 Content security – encrypting the material

The TV Anytime Forum proposes several requirements for the protection of content deployed within systems that permit the local storage of digital entertainment material:

1. Security levels need to be identified that allow system designers to identify the degree of security offered by any part of the system ;

2. Security levels should take a number of factors into account, including cryptographic security, user identification, mechanical security, etc. ;

3. Interested parties (particularly security experts and content providers) need to indicate the appropriate level of security that must be met by each part of the system in order to satisfy the protection needs ;

4. The security levels may not be identical for all applications to which a particular device is applied, as free-to-air services may not require the same degree of security as pay television services. Storage devices would require different levels of security than display terminals, etc. ;

5. The material stored on disk should be randomly accessible by retrieval operations. It should be possible to determine where relevant entry points are in sequential media (such as video tape) to enable the implementation of rapid entry into such streamed media ;

6. APIs are required to allow devices to access engines that will encrypt and decrypt material. The devices using and/or offering the APIs may be integral components of more complex elements of the system, including Set Top Boxes, television receivers, etc. or they may be narrow-focus elements such as stand-alone network storage devices ;

7. The design/implementation of storage capable devices needs to be controlled in some way such that only approved devices that are known to protect content received by them adequately are enabled to receive such content ;

8. Content management applications, whether introduced in the service provider domain, in devices in the home or in 3rd party systems, may wish to transfer material between storage devices in the home or between the home and external storage farms in order to optimize storage usage or provide additional archival storage. Content protection systems must support such use ;

9. Content protection systems should also offer the ability to authenticate the integrity of  material, ensuring it cannot be and/or has not been tampered with in any way ;

10. Means of protection of contents are expected in an environment where a heterogeneous collection of CE and IT devices are connected by a heterogeneous network comprising IEEE 1394 bus, USB, NRSS interfaces, 8-16VSB, and so forth. Content should be protected across all interfaces (analog and/or digital, unidirectional and bi-directional links) the materials are passing through ;

11. Means should be provided to ensure a long-term security through scaleable features.
7.3.2 Access Rights – credentials for using content

Pay-per-use: a model where material stored on disk or retrieved live is charged for on each occasion it is viewed or “used”. Clearly metrics need to be established (as they already are for conventional pay-per-view services) to determine at what point a user is regarded as having used an item of content.

Pay-to-record: material is paid for on receipt (with obvious requirements for acceptance by the end-user) and may then be used freely by the end-user thereafter. 

Advertising: as it becomes possible to segment stored content, business models become available where advertising is included or excluded. The security system can assist in the proper execution of these models. 

Access rights to profile and usage history: usage of content is a valuable asset of the user, which can be traded to service providers. 

Fixed cost subscriptions: the existing approach of a flat fee for access to any material provided in selected services from the service provider(s).

Revocation of rights: the system has to enable revocation of rights to stored content. 

Storage of access rights and keys: it has to be determined where and how in the system access rights are stored.

Redistribution: content may be redistributed by the user via a network or via removable media for personal or family use. This may include transferring content to friends or relatives who then have to gain rights, as well as transfer of content including the access rights. 

Shared network access: multiple viewing devices for the same material in the home or apartment block, including remote access (e.g. wireless) to content. Shared access may be to the same content at the same time as well as to different material from the same storage system. 

Consumer control of access to content in the home: effective parental control by use of the security  system 

Remote management of locally stored content by service provider: consumers may want to rely on the service provider to manage content on their storage system. 

Editing: consumers have traditionally been used to take sections of content for creations for their own personal use. Storage offers more opportunities to do this, TV Anytime applications may be required to support this.

7.3.3 Access Requirements – necessary credentials for use

Material present on local storage devices should be available to the end-user over a determined time period (if not indefinitely), where this time period is likely to be different from the usual limitations imposed on broadcast material that is intended for live viewing. This raises a number of requirements:

1. How do you ensure time-independence of viewing rights? APIs are required to allow these Access Requirements to be ascertained and securely altered by authorized entities. They may also need to be modified for other reasons. With time, the Access Requirements of material may alter and the Service Provider may need to perform this function.

2. What changes might be required to allow non-linear access of material that was originally intended to be accessed serially? How does this affect random access issues like trick-mode support?

3. How do we ensure that these credentials remain bound to the content itself, or does this not matter?

4. Content will likely remain on storage devices after the Access Rights used to obtain it in the first place have expired. This may mean the lapse of a subscription, or the deprecation of rights on a SmartCard, for instance. How do we identify whether such content should be removed from the storage device, prohibited from access or allowed to be accessed?

5. When Access Rights are regained, do the credentials that associate the content with these Access Rights get re-activated? For example, if a subscription is renewed, is previously stored material made available again?

6. Does subscription give the user access to material made available before the subscription date?

7. Who allocates Access Requirements for locally originated material and how? It may be that an API should be available to permit this under appropriately authenticated conditions. How does this affect re-purposing of material obtained from outside?

8. Access requirements must support multi-user scenarios. In networked environments, multiple users in the home may wish to access the same piece of content at the same time. In addition, it may be necessary that the material be moved from device to device and these Access Requirements should not prevent any of this functionality.

7.3.4 Copyright protection – identifying authorship and ownership

To provide a meaningful method of protecting copyright information, the following requirements need to be addressed:

1. Tight binding of copyright information to the respective content. The copyright information shall not be detachable from the content or altered within it without seriously affecting the usability of the content ;

2. Availability of copyright information to users and devices, i.e. in machine readable form that can be transferred into a meaningful, human readable form.

Additionally, to allow for content owners to track illicit usage of content they own, provisions for audit trail information to be attached and updated could be provided. The information in the audit trail is subject to the same robustness requirements stated above for the copyright information itself. Information intended to  be reflected in the audit trail includes but may not be limited to information about copy actions being performed on the material. It should uniquely identify the  devices involved in that action and the users initiating such actions.

Potential solutions for handling copyright information might build on watermarking technologies or on-stream technologies, e.g. using hash sums to bind content and copyright information together.

For the purpose of handling audit trails, watermarking technologies do not seem to be applicable due to the unknown amount of information to be embedded into the content and the potential quality issues related to this fact. 

7.3.5 Metadata protection

We are soliciting requirements and technologies to be used in protecting the metadata content from abuse. The requirements are generally similar to those for protecting content as discussed in Section 7.3.1 except that it may be anticipated that the overall security levels required for this purpose may be lower than those used to protect entertainment material.

7.4 Summary

This CFC seeks to address the security requirements of systems that employ local storage devices in the home environment, either in Set Top Boxes in the simplest case, or in networked environments of the future. We have explored reasons for extending existing security systems in a variety of areas, including content , copyright and metadata protection as well as rights management. We have demonstrated potential operational models and proposed the requirements for such systems that would allow interoperable operation where this interaction is appropriate.

We are requesting comments on the requirements, on the proposed models and the provision of technologies that fulfill the requirements.

8. Guidelines for Submission

This section describes the preferred submission form for this CFC.

8.1 General Guidelines

Contributions should address appropriate technologies as well as any additional requirements in response to the CFC. Please note that Requirements and Technologies have different deadlines (see Section 1.3 and Appendix B).

Contributions should state the relevant parts of the CFC to which the response is made.

8.2 Declaration

Contributions in response to the CFC shall be accompanied by the IPR declaration as stipulated in the TV Anytime Forum Working Procedures for Technical Work (Document TV007 available at  ftp://tva:tva@ftp.bbc.co.uk/pub/plenary/) and is as follows (repeated from page 7) :

Use of the specifications produced by the TV Anytime Forum may infringe the Intellectual Property Rights (IPR) held by Members or non-Members.  To ensure that these specifications can be widely used, the TV Anytime Forum expects that all technologies included in its specifications will be made available for use on fair, reasonable and non-discriminatory terms and conditions. 

In responding to Calls for Contributions, organizations shall identify any IPR (including copyrights or patents, either granted or pending) which they hold relating to the technology proposed.  Before any specific technology can be included in TV Anytime specifications, those submitting Contributions shall sign an IPR Declaration, as shown below:

<Organization> agrees that if its intellectual property defined in the attached response to the Call for Contributions is included in specifications agreed by the TV Anytime Forum, it will grant licenses on fair, reasonable and non-discriminatory terms and conditions to any entity wishing to implement that technology.

If a response to a CFC proposes technologies where the IPR is known to be held by a third party, the TV Anytime Forum will require that third party to submit a proposal and to complete an IPR Declaration.  Where necessary, the third party will be permitted an extension of up to 30 days beyond the deadline for responses to the CFC. 

All IPR declarations must be submitted on official company stationery and signed by the appropriate company official.  The TV Anytime Forum reserves the right to reject technologies for inclusion in its specifications if an appropriate IPR Declaration has not been received by the deadline specified in the CFC. 

All specifications produced by the TV Anytime Forum will include the following disclaimer:

NOTICE

Use of the technologies described in this specification may infringe upon patents, copyrights or intellectual property rights of Members of the TV Anytime Forum or non-Members.

Although the TV Anytime Forum makes a reasonable effort to ascertain the ownership of intellectual property as an aid to the users of its specifications, it is entirely the responsibility of individual users of the specification to obtain all necessary licenses.

Neither the TV Anytime Forum nor any of its Members accept any responsibility whatsoever for damages or liability, direct or consequential, which may result from use of this specification.

8.3 Submission Format

The file formats accepted for the submission of documents are Microsoft Word 97
. Contributions in plain text are also acceptable (International Reference Version of International Alphabet number five -IA5/IRV also sometimes known as ASCII).

Drawings shall be made using simple functions of MS DRAW, PowerPoint 4.0 or PICT formats, preferably incorporated in the main text of the proposal or due place. Please avoid colors, patterns, and complicated polygons.

The contribution should include the following heading:

Document Number:

Source: 

Title: 

Date: 

Relevant parts of the CFC: 

8.4 Submission Process

1. Create your proposal document

2. Advise the TV Anytime Forum document manager (Sakae Okubo okubo@giti.or.jp) of your submission, get a document number Anxxx from him, and include the document number in your contribution .

3. “Save as” the file with the assigned document number such as : ANxxx.doc or ANxxx.txt

4. Put the file on ftp://username:password@ftp.bbc.co.uk/../incoming.  See Section 1.3.2 for deadlines.

5. Announce your submission by sending an e-mail to the general reflector (tva@lists.bbc.co.uk)

6. Provide an IPR statement to the Secretariat:

Elisabeth Ecoffey
EBU / UER
17A Ancienne Rte
CH - 1218 Grand-Saconnex/GE
Switzerland
Tel: +41 22 717 27 23
Fax: +41 22 7474 723
E-mail: ecoffey@ebu.ch

Any question arising from the submission process should be directed to either the Secretariat above or to the Chair and Vice-Chairs whose contact details are :

Simon Parnall
Chair of the TV Anytime Forum
E-mail : sparnall@ndsuk.com
Henry Chadwick
Vice-chair of the TV Anytime Forum
E-mail: hchad@us.ibm.com
Sakae Okubo
Vice-chair of the TV Anytime Forum
E-mail: okubo@giti.or.jp

8.5 Model for notification of a submission:

Notification of a submission should be sent to the TV Anytime Forum and should take the following basic form :

Subject : TV Anytime contribution from <Company SO&SO>

Area(s) of contribution: <contribution area>

Text : The <Company SO&SO>, member (or alternatively not member) of TV Anytime Forum submitted on (date and time) on the ftp site of TV Anytime Forum a proposal consisting of the following documents :

ANxxx.doc: proposal title

You may register your contribution by e-mail but do not forget to indicate your contact details and address.

Appendix A MoU

TV004

TV Anytime Forum

Memorandum of Understanding

1. The TV Anytime Forum is not a legal entity and has no financial assets. 

2. The principal objective of the TV Anytime Forum is to encourage the development of TV and related multimedia services based on the use of persistent local storage irrespective of the manner of service delivery. 

3. The TV Anytime Forum will develop publicly-available technical specifications aimed at the needs of all participants in the business chain, such as content owners or producers, service providers, network operators, software developers, hardware manufacturers and end users or consumers.  An essential element of the Forum’s work will be to enable inter-operability and end-to-end system integration.

4. Documentation on the activities of the TV Anytime Forum, including draft specifications, will be made available to the public via the World Wide Web.  Specifications produced by the TV Anytime Forum will be offered to relevant standards bodies. 

5. Membership of the TV Anytime Forum is open to any organization, including companies, corporations, partnerships and governmental bodies. 

6. Each organization (“Member”) must sign the Memorandum of Understanding before being allowed to participate in the activities of the TV Anytime Forum.  If no representative of a Member has participated in a meeting during a period of 12 consecutive months, membership will be automatically terminated.  Members may resign without liability at any time by notifying the Chairman.

7. The Plenary Assembly is the supreme decision-making body of the TV Anytime Forum.  Representatives of all Members are permitted to attend meetings of the Plenary Assembly.  Notices of such meetings will be issued by the Chairman at least one calendar month in advance. Representatives of, at least, 8 Members must be present at the Plenary Assembly to achieve a quorum.

8. The Plenary Assembly will appoint a Chairman to lead the activities of the TV Anytime Forum for a term of office not exceeding 14 months.  The Plenary Assembly may similarly appoint one or more Vice-Chairmen if it decides that is appropriate.  Re-election is possible.

9. The day-to-day activities of the Forum may be undertaken by a number of Working Groups.  The Plenary Assembly will appoint Convenors to lead these Working Groups.  

10. Decisions will normally be made on the basis of consensus.  Where consensus cannot be achieved, a vote can be taken on the basis of one vote per Member. 

11. Proposals for changes to this Memorandum of Understanding must be notified to all Members at least one calendar month before the Plenary Assembly is due to consider the changes.  The changes will be adopted if at least 2/3 of votes cast by the Members present at the Plenary Assembly or represented by proxies are in favor, ignoring any abstentions or invalid votes.  The changes will have immediate effect, but will not be binding on those Members who send their resignations to the Chairman within one month of the date of the changes.

12. The Plenary Assembly will establish working procedures, including voting rules.  These procedures, consistent with the Memorandum of Understanding, will be adopted or changed by the Plenary Assembly duly convened if at least 2/3 of votes cast by the Members present at the Plenary Assembly are in favor, ignoring any abstentions or invalid votes.  

13. Any form of anti-competitive behavior is absolutely prohibited within the activities of the TV Anytime Forum. 

14. Each representative attending a meeting of the TV Anytime Forum may be required to pay a fee as a contribution to the costs of the meeting.

15. All information that is disclosed during the activities of the TV Anytime Forum is assumed to be in the public domain.

16. All patents, copyrights or other intellectual property owned or created by any Member shall remain the property of that Member.  Such ownership shall not be affected in any way by the Member's participation in the TV Anytime Forum, unless the Member specifically agrees otherwise.

17. Each Member hereby agrees that it will grant licenses for the use of its intellectual property relating to any essential technology included in specifications agreed by the TV Anytime Forum on fair, reasonable and non-discriminatory terms and conditions. 

On behalf of ………………………………………..……..……………… , 
I accept membership of the TV Anytime Forum and agree to the terms and conditions stated in this Memorandum of Understanding

Signature: …………………………………..
Date:  …………..…

Printed name: ………………………………




Appendix B Work Plan

Phase 1 – Simple System Model

(Scaled System Model also needs to be considered during this phase; see Section 3.1)

 Extracted from TV006 Rev 1.2, 1 December, 1999

Meeting Schedule
System Description

(Informative)
System Specification

(Normative)
Content Referencing

(Normative)
Metadata  

(Normative)
Rights Management

(Normative)

Sept 1999
27 to 29 Sept, Newport Beach, CA






Oct

Technical Solutions Doc used as starting point for Sys Desc

Begin preparation of Content Ref CFC
Begin preparation of CFC for Metadata
- Begin preparation of CFC for Rights Mgmt 

- Broaden consultation with content industries

Nov
29 Nov to 1 Dec, Geneva
Release of Sys Desc for release with CFCs
Begin to develop Sys Spec


Dec



- Release of CFC (17 Dec 1999)

- Begin to develop spec frameworks

Jan 2000



Continue to develop spec frameworks



Feb
1 to 3 Feb, Sunnyvale, CA


- Continue to develop spec frameworks

- Assess input on requirements

Mar
28 to 30 Mar, Osaka, Japan


Content Ref req’s due

(10 Mar 00)
Metadata req’s due

(10 Mar 00)
Rights Mgmt req’s due

(10 Mar 00)

Apr
NAB –

(8 to 13 April,  exhibition begins on 10th)


Complete Content Ref req’s doc

(7 Apr 00)
Complete Metadata req’s doc

(7 Apr 00)
Develop spec frameworks

May



Content Ref technology inputs due

(26 May 00)
Metadata technology inputs due

(26 May 00)


Jun
6 to 8 Jun, New York

Release Version 1 of Sys Spec
Develop Content Ref spec and receive comments
Develop Metadata spec and receive comments
Complete Rights Mgmt req’s doc

(16 Jun 00)

Jul
25 to 27 Jul, Geneva


Release provisional spec for Content Ref (27 July 00)

Develop Rights Mgmt spec

Aug



Develop spec

Sep
IBC –

(7 to 12 Sept) 

26 to 28 Sept, Los Angeles, CA

Release Version 2 of Sys Spec
Receive comments on Content Ref spec

(15 Sep 00)
Release provisional spec for Metadata

(28 Sep 00)
Rights Mgmt technology inputs due

(15 Sep 00)

Oct



Final publication of  Content Ref Spec

(13 Oct 00)
Receive comments on Metadata spec

(13 Oct 00)
Develop Rights Mgmt spec and receive comments

Nov
28 to 30 Nov, Asia

Release Version 3 of Sys Spec

Final publication of metadata Spec

(30 Nov 00)


Dec





Release provisional spec for Rights Mgmt
(15 Dec 00)

Jan 2001
30 Jan to 1 Feb, Washington, DC




Receive comments on Rights Mgmt spec

(19 Jan 01)

Feb





Final publication of Rights Mgmt Spec

(16 Feb 01)

Appendix C List of Terms

Acquisition

Agent

API

ARIB

ATSC

Broadband

Capture

Conditional access

Consumer

Consumer profile

Content owner 

CPU

Cross-media linkage

DBS

DVB

E-commerce

Enhancement

EPG

Feature Set 

IEEE 1394

IETF

Infomercial

IR

Linear viewing

Middleware

MPEG, MPEG-1, -2, -4, -7

Multi-stream

Narrowband 

Navigate

Network operator

Non-linear viewing

Non-synchronized

Off-line

On-line

OpenCable

PDR

Preference data

Pull content

Push content

RF

Select

Service provider

Synchronized 

Targeted

Usage reporting

W3C 

Selection Mechanisms








removable�media





profile�exchange





metadata�repository





application�provider





application





TV Any�Metadata engine





metadata�service





locally�generated





with content





PDR


Storage





shared





network





other�users





service provider





broadcaster





Location Resolving Process





Content Delivery





identifier





dialog messages





locator





dialog messages











business





consumer





business





consumer





� EMBED Word.Picture.8  ���








� EMBED Word.Picture.8  ���





















































� or versions that can be read without loss by Microsoft Word 97 application, e.g. Winword2 or Word for Macintosh 5.x.
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