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IPTV Middleware, Applications, and Content Platforms

1 Scope
This working document identifies and defines middleware platforms, including applications, content formats, and their uses, that facilitate effective and interoperable use of an IPTV system for presenting and interacting with IPTV services. 

2 References

The following ITU-T Recommendations and other references contain provisions, which, through reference in this text, constitute provisions of this working document. At the time of publication, the editions indicated were valid. All Recommendations and other references are subject to revision; users of this working document are therefore encouraged to investigate the possibility of applying the most recent edition of the Recommendations and other references listed below. A list of the currently valid ITU-T Recommendations is regularly published.

The reference to a document within this working document does not give it, as a stand-alone document, the status of a Recommendation.

[H.222AM1]
ITU-T Recommendation H.222.0 Amd 1(2002), Information technology – Generic coding of moving pictures and associated audio information: Systems Amendment 1: Carriage of metadata over ITU‑T Rec. H.222.0 | ISO/IEC 13818-1 streams
[Y.101]
ITU-T Recommendation Y.101 (2000), Global Information Infrastructure terminology: Terms and definitions

[J.90]
ITU-T Recommendation J.90 (2000), Electronic programme guides for delivery by digital cable television and similar methods - Reference operating scenario and requirements

[J.200]
ITU-T Recommendation J.200 (2001), Worldwide common core ( Application environment for digital interactive television services
[J.190]
ITU-T Recommendation J.190 (2002), Architecture of MediaHomeNet that supports cable-based services

[Q.1702]
ITU-T Recommendation Q.1702 (2002), Long-term vision of network aspects for systems beyond IMT-2000

[T.171]
ITU-T Recommendation T.171 (1996), Protocols for interactive audiovisual services: Coded representation of multimedia and hypermedia objects 

[F.700]
ITU-T Recommendation T.700 (2000), Framework Recommendation for multimedia services  

[T.174]
ITU-T Recommendation T.174 (1996), Application programming interface (API) for MHEG-1
[J.98]
ITU-T Recommendation J.98 (2003), Metadata requirements for video-on-demand in cable networks 

[J.148]
ITU-T Recommendation J.148 (2003), Requirements for an objective perceptual multimedia quality model
3 Definitions
This working document uses or defines the following terms:

Note: In this clause [aaa] notation after title of a term indicates source of the definition for that term.

3.1 Application [Y.101]: A functional implementation realised as software running in one or spread over several interplaying hardware entities. 
3.2
Application instance: An occurrence of an application
3.3
Application manager [J.200]: The entity that is responsible for managing the lifecycle of the applications. It manages applications running in both the Presentation engine and Execution engine if both are present. 

3.4
Application Program Interface (API) [J.200]:Consists of software libraries that provide uniform access to system services. 

3.5
BroadcastTV (BTV): Same as the traditional CATV, and the channel switch and channel selection are implemented through screen menu or the remote controller. [0058]

3.6
Character[J.200]: A specific "letter" or other identifiable symbol, e.g. "A". 

3.7
Character encoding [J.200]: Mapping between an integer input value, and the textual character that is represented by this mapping, e.g. in ASCII value 65 (decimal) is character "A", or shift-JIS for Japanese characters. 

3.8
Character set:  See character encoding. 
3.9
Content [J.200]:A general term that refers to any of the following: application, application resource collection, or application resource. 

3.10
Content protection: Act of preventing unauthorized use of any content.
3.11
Electronic Program Guide (EPG) [J.200]: A Program table that is presented electronically.
3.12
EPG provider [J.90]:The entity that collects, collates and assembles the elements of information that constitute the EPG database. 

3.13
Electronic Service Guide (ESG): Description for available services. Through the information in the ESG, the user can select the services and items he/she is interested in and find stored items on the terminal. (ETSI, DVB-CBMS)

3.14
Execution Engine (EE) [J.200]: instructions and associated data and media content. An execution engine may be implemented with an operating system, computer language compilers, interpreters, and Application Interfaces (APIs), which a procedural application may use to present audiovisual content, interact with a user, or execute other tasks, which are not evident to the user. A common example of an execution engine is the JavaTV software environment, using the Java programming language and byte code interpreter, JavaTV APIs, and a Java Virtual Machine for program execution.
3.15
Extended Channel: Means to organise different operation content together, including live channel, TVOD, information service, EPG and so on. For each extended channel, there is a related channel number. [0062]

3.16
Globally Executable MHP: A terminal specification based on MHP that enables applications to interoperate across OCAP, MHP and other GEM based platforms. (CableLabs, OC-SP-OCAP1.0-I16-050803, Section 3.2.1)
3.17
Home Network (HN) [J.190]:Short-range communications system designed for the residential environment, in which two or more devices exchange information under some sort of standard control. 
3.18
Interactive Television (iTV): A service in which the user can send requests, within a browser environment, to the service provider in order to obtain additional information. This capability requires channels to have what is known as a 'return path'.
3.19
Interactive Program Guide (IPG)

· The IPG is a service facilitated by the middleware, which provides the consumer detailed information about the content available to them. (AITS, ATIS-0800002)

· Ability of the ITF(Terminal Function) to display and allow user selection of program, content, and service descriptions (AITS, ATIS-0800002)

3.20
IPTV Terminal Function (ITF): Functionality within the consumer network that is responsible for terminating the IP signal, and converting the content into a renderable format -- e.g., a STB. (AITS, ATIS-0800002)

3.21
Lifetime/Lifecycle of an application: Characterizes the time from which the application is loaded to the time the application is destroyed. (CableLabs, OC-SP-OCAP1.0-I16-050803, Section 3.2.1)
3.22
Metadata [J.98]:Metadata is descriptive data associated with a content asset package or file. It may vary in depth from merely identifying the content package title or information to populate an EPG to providing a complete index of different scenes in a movie or providing business rules detailing how the content package may be displayed, copied, or sold. Separate uses for metadata have originated from the studios, distribution networks (Cable, Satellite), down to the CPE (STBs, PVRs). 

3.23
Metadata format [H.222AMD1]: Identifies the coding format of metadata. 

3.24
Metadata service [H.222AMD1]: Coherent set of metadata of the same format delivered to a receiver for a specific purpose. 
3.25
Middleware: A system software facilitating interaction between a subscriber and the media delivery entity.
3.26
Multimedia [J.148]: The combination of multiple forms of media such as audio, video, text, graphics, fax, and telephony in the communication of information.
3.27
Multimedia application [T.174]: An application which involves the presentation of multimedia information to the user.

3.28
Multimedia service [Q.1702]: A service in which the interchanged information consists of more than one type, such as text, graphics, sound, image and video. 

3.29
Multimedia representation [T.171]: The property of handling several types of representation media. 

3.30
Navigation: The process of selection and movement among analogue and digital services offered on the cable network. The service information tables defined in this protocol assist in the navigation process by providing physical service locations, channel names and numbers for user reference. Those tables supporting electronic program guides also assist the navigation process. (ITU-T, J.94 Amd. 1 (00), B.3.2.3)

3.31
Presentation: The operation of rendering the content of a document in a form perceptible to a human being. (ITU-T, T.411 (93), 3.158)

3.32
Presentation engine [J.200]: A subsystem in a receiver that evaluates and presents declarative applications consisting of content, such as audio, video, graphics, and text primarily based on presentation rules defined in the presentation engine. A presentation engine also responds to formatting information, or "markup", associated with the content, to user inputs, and to script statements, which control presentation behaviour and initiate other processes in response to user input and other events. A common example of a presentation engine is an HTML browser, capable of displaying text and graphic content formatted in HTML, with interactive behaviour programmed in ECMA script. 

3.33
Service [Y.101]: A structure set of capabilities intended to support applications. 

3.34
Set-top box (STB): A device that contains demodulator, de-multiplexer, decoder, other functionalities and interfaces related to signal reception and presentation of the distributed programme at the subscriber's site.
3.35
Stream [J.200]: A unidirectional continuous flow of content. 

3.36
Telecommunication service [F.700]: Set of telecommunication capabilities that works in a complementary and cooperative way in order to let users perform applications. 

3.37
Time-shifting (Digital Recording / Playback): technology allows an audio/video stream to be digitally recorded and replayed at a later time (for example, PVR).. (CableLabs, OC-SP-OCAP1.0-I16-050803, Section 1.2.2.2.2.5, pp. 3)
3.38
Time-shifted TV: Time-shifted TV service breaks the user’s conventional habit that the user can watch TV program only according to fix timetable so that the user can discretionarily control his time to watch TV. The implementation of Time-shifted TV is to store the TV program into the network system while broadcasting TV program, the TV program will be stored according to prearranged time and displayed on the user terminal. PVR service includes the following services: Networked Personal Video recorder(nPVR),Client Personal Video Recorder(cPVR), Time shift TV and TV of Yesterday. [0062]

3.39
User Device:  Also known as Home Network End-Devices (HNED), Home Network Device (HND), Consumer Equipment (CE), terminal, and physical device. A piece of HW equipment running its SW and attached to a Home Network and being identified by a GUID – e.g., a MAC address. A single Device can be used by one or more Users. (AITS, ATIS-0800002)

3.40
User Interface: Also known as UI, a user interface is the sensory and behavioural aspects of a program that are presented to a user. The term is generally used to denote the menuing and navigational constructs of a program. (CableLabs, OC-SP-OCAP1.0-I16-050803, Section 3.2.1)

3.41
Video-on-Demand (VoD): A service in which the subscriber can view video content whenever desired.  The operating assumption is that the content is stored on the provider’s VoD server. Subscriber accesses the movie from a library directory which may include search engine that accesses movie description and rating.  Subscribers typically have the ability to pause, play, rewind, fast forward the content, or even stop viewing it and return to it at a later time when using this service.

4 Abbreviations
API
Application Programming Interface

AV
Audio Video

DVB
Digital Video Broadcasting

EPG
Electronic Program Guide
ESG
Electronic Service Guide

ETSI
European Telecommunications Standards Institute

GEM
Globally Executable MHP

GIF
Graphics Interchange Format

GUI
Graphical User Interface
HN
Home Network

HTML
Hyper Text Mark-up Language

HTTP
Hyper Text Transport Protocol

I/O
Input / Output

ID
IDentifier

IETF
Internet Engineering Task Force

IHDN
In Home Digital Network

IP
Internet Protocol

IPR
Intellectual Property Rights

ISDN
Integrated Services Digital Network

ISO
International Organization for Standardization

ITU
International Telecommunication Union

ITV
Interactive Television

JDK
Java Development Kit

JFIF
JPEG File Interchange Format

JPEG
Joint Picture Expert Group

LMDS
Local Multipoint Distribution System

MAC
Media Access Control

MHP
Multimedia Home Platform

MIME
multipurpose internet mail extensions

MMDS
Multipoint Microwave Distribution System

MPEG
Moving Picture Experts Group

NTSC
National Television Systems Committee

NVOD
Near-Video-On-Demand

OCAP
OpenCable Application Platform

OS
Operating System

OSD
On Screen Display

PFR
Portable Font Resource

PNG
Portable Network Graphics

PSI
Program Specific Information

PSIP
Program and System Information Protocol

RAM
Random Access Memory

ROM
Read Only Memory

SI
Service Information

TCP
Transmission Control Protocol

TS
Transport Stream

UDP
User Datagram Protocol

UI
User Interface

URL
Uniform Resource Locator

UTF8
Universal Transformation Format 8

VM
Virtual Machine

WAN
Wide Area Network

XML
eXtensible Markup Language
5 Conventions

TBD
Annex

Accepted Requirements
1. Both a pull and a push method of content delivery to terminals SHALL be supported
2. Middleware MAY provide the API to access metadata information to generate program guide.

3. Middleware SHALL provide API for stopping and starting Video and Audio. 

4. Middleware MAY provide API for recording programs locally.

5. Middleware MAY provide capabilities to run value-added applications.

6. Terminals should be able to declare Media-providing entities their usage environments description.
7. Media-providing entities MAY declare their usage environments description to terminals.

8. Media-providing entities and Media terminals MAY be able to negotiate/coordinate appropriate Codecs/Profiles/Encoding configurations for specific usage environment :To adapt to heterogeneous usage environments 
9. Middleware SHALL provide API to and be able to communicate with IPTV service  providers to implement media transmission and media control function

10. Middleware shall  provide API  for DRM function to communicate with DRM system

11. Middleware SHOULD support software version upgrade and configuration data download by connecting to download server

12. Middleware SHOULD support security management function, such as user authentication, network security, software download authentication, and etc, by interoperating with the IPTV system.

13. Middleware SHALL support system startup and initialization function

14. Terminal SHALL support play, pause and stop；

15. IPTV service SHOULD support fast forward and fast rewind according to  multiple-rate（e.g. 2/4/8/16/32X)   

16. IPTV terminal  SHOULD support skip forward and skip backward (e.g. by time period, interval, location in content, etc.)

17. Metadata SHOULD have a means to declare and specify the service logo. 
18. Terminal SHALL be able to display the service logo. 

19. IPTV system must support channel selection through EPG. (the program guide application)

20. The IPTV system must be able to display the access term(e.g. duration the viewer is entitled to consume the content, PPV, etc.) and price of the selected program.
21. The IPTV system MAY provide the search for the specific program. The user can input some information about the program to implement the search. 
22. The search function MAY support the following functions: The inquiry according to the initials of the keyword (such as title, director, the leading actor, etc.）

23. Any elements of content metadata MAY be searchable

24. Metadata SHOULD allow to describe multi-audio content.

25. Metadata SHOULD be able to describe user preferences for personal favourite channels.
26. Metadata MUST be able to describe content that need to be qualified. (e.g. parental control)

27. Metadata SHOULD be able to describe advertisement content (e.g. commercial video). 

28. Metadata SHOULD be able to describe service.
29. Partitioning should be codec format aware. E.g., it should support codec format like AVS，MPEG-2, MPEG-4, VC-1 and H.264.

30. Metadata SHOULD signal whether the content is encrypted or not.

31. Metadata MAY be provided in conjunction with the audiovisual contents of the IPTV program.

32. The metadata SHOULD be flexible and extensible for the future advanced IPTV services, and SHOULD be interoperable as much as possible with the metadata in traditional broadcasting services.

33. The IPTV metadata SHOULD be effectively represented in XML.

34. The metadata multicasting in conjunction with the audiovisual contents of the IPTV programs MAY be possible.

35. The metadata multicasting without the audiovisual contents of the IPTV programs MAY be possible.
36. Terminals SHOULD provide captioning.

37. Terminals may have the ability to select from a range of languages, (May) speed and verbosity for captioning.(to be confirmed with ETSI)(trick mode for captioning)select range of language.(Middleware)Should

38. Should have the ability to view the captions in a separate window and vary its presentation, different colours for different speakers, larger font etc. (Middleware)

39. May have the ability to arrange display of the two video sources in different layouts.

40. Shall have the ability to select and receive two audio sources. ( e.g. one with audio description)

41. Video should be transmitted with sufficient quality for sign language perception if there is sign language in the contents. This requires at least 25 frames per second and sufficient spatial resolution to reproduce details of the signing person’s hands, face, lips, eyes and body.
42. Video should be transmitted with sufficient quality for lip reading perception. This requires at least 25 frames per second and a sufficient spatial resolution to reproduce details of the speaking person’s lips and face.

43. Video and audio should be transmitted and displayed with sufficient synchronism for lip-reading. 

44. Any on-Screen Display facilities for control of the terminal and the programs should be easy to read and not difficult to understand.

45. Any On-Screen Display facilities should also be available via external interfaces. (Middleware)

46. The ITU-T accessibility checklist should be applied to the work on IPTV.

47. Middleware SHALL provide API to and be able to communicate with IPTV service  providers to implement media transmission and media control function

48. Middleware shall  provide API  for DRM function to communicate with DRM system

49. Middleware SHOULD support software version upgrade and configuration data download by connecting to download server

50. Middleware SHOULD support security management function, such as user authentication, network security, software download authentication, and etc, by interoperating with the IPTV system.

51. Middleware SHALL support system startup and initialization function
___________________
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