- 17 -

FG IPTV-C-0255

	INTERNATIONAL TELECOMMUNICATION UNION
	Focus Group On IPTV

	TELECOMMUNICATION
STANDARDIZATION SECTOR

STUDY PERIOD 2005-2008
	FG IPTV-C-0255

	
	Original: English

	WG(s): 6
	2nd FG IPTV meeting:
Busan, 16-20 October 2006

	CONTRIBUTION

	Source:
	NTT Corporation

	Title:
	IPTV Middleware and Architecture Requirements List


This contribution describes the discussion item of IPTV middleware and architecture requirements, one of them excerpts from “ATIS-0800002”.
1. Service

	#
	Explanation

	IIF.ARCH.SERVICE.16 

(Interactive Service)
	The IPTV Architecture shall support interactive services such as educational and entertainment applications, communications services (such as mail, chat, and messaging), and information services (such as stock and weather services).

	IIF.ARCH.SERVICE.17
(Interactive Service)
	The IPTV Architecture shall support the ability for a user to interact with service operator-controlled server-side services through the 2-way network.

	IIF.ARCH.SERVICE.18
(IFT, Functionality)
	The IPTV Architecture may support the ability to store, cache, update, and run applications on devices that implement the ITF.

	WG6R- 0072-002
(Operator, Customization)
	Customization: The operator shall be able to customize specific application for itself by using simple method, and improve development efficiency and reduce development cost accordingly. Meanwhile, the application development shall be able to follow the technology trend.

	WG6R- 0072-003

(Application, Functionality)
	Application: To achieve openness and portability of the applications

	IIF.ARCH.SERVICE.19
(Video Service)
	The IPTV Architecture may support the ability for applications to be delivered to ITF implementing devices with a video service (i.e., streamed with the video), by user request over the 2-way network connection, and by the service operator at the service operator’s direction.

	WG6R- 0033-001
(Application, IFT)
	Application Management: Middleware should support following requirements for application management.

	WG6R- 0033-001-01
	Application manager keeps on running while STB is on.

	WG6R- 0033-001-02
	Application manager can manage the lifecycle of each application.

	WG6R- 0033-001-03
	Application manager can manage the lifecycle of multi applications in one or multi services.

	WG6R- 0033-001-04
	Application manager maintains each application’s state.

	WG6R- 0033-001-05
	Application manager manages application according to control information from server and user input.

	WG6R- 0033-001-06
	Middleware provides interfaces to manage the resources for applications.

	WG6R- 0044-001
(Video Service, VoD)
	User experience/VoD function: Play

	WG6R- 0044-001-01
	When playing, the Real-time caption can be played on the screen simultaneously.

	WG6R- 0044-001-02
	 Interactive play,   Support play, pause and stop；

	WG6R- 0044-001-03
	Support fast forward and fast rewind according to time segment or/and multiple-rate（2/4/8/16/32X）；

	WG6R- 0044-002

(Video Service, VoD)
	User experience/VoD function: Tag function

	WG6R- 0044-002-01
	This function need to support the tag function for VoD program, i.e. this function allow the user to stop this play and tag the program grogress so that the user can expediently continue the playing from this tag later.

	WG6R- 0044-002-02
	  Volume adjustion: Support volume increase, volume decrease and mute at least. The

	WG6R- 0044-002-03
	Volume adjustion can be finished by remote controller.

	WG6R- 0044-002-04
	  TV station tag: the specified Logo must be displayed as TV station tag on the TV screen, and it supports immovable display, floating display, timed display and long-time display.

	WG6R- 0044-003
(Video Service, VoD)
	User experience/VoD function:

	WG6R- 0044-004

(Video Service, VoD)
	User experience/VoD function: Program selection
IPTV system must support program display and selection through EPG. The ways of program selection must support many modes, including program navigation, channel switch, search and so on. For Subscription program, it support purchasing program after selection. The IPTV system must definitely display the access term and price of the purchased program, and it can work on after the user affirm his selection.

	WG6R- 0044-005

(Video Service, VoD)
	User experience/VoD function: Program navigation
The user can enter sub-class or channel according to the program menu and do his selection. In the program navigation, there must be program brief introduction which expressly tell the user of the relative information of the program and it must support program segment playing in the brief introduction.

	WG6R- 0044-006

(Video Service, VoD)
	User experience/VoD function: Authorization
After the user selects the program and pass the relative authentication, the IPTV system will play the program content to the user.

	WG6R- 0044-007

(Video Service, VoD)
	User experience/VoD function: Switch
The IPTV system must support the switch operation between VoD and BTV. During the VoD playing, the system can directly switch to other different program including BTV and others.

	WG6R- 0044-008

(Video Service, VoD)
	User experience/VoD function: Search
The IPTV system can provide the search for the specific program. The user can input some information about the program to implement the search. The search function must support the following functions: The inquiry according to the initials of the keyword (such as title, director, the leading actor）

	WG6R- 0044-008-01
	  The inquiry according to the title.   The inquiry according to the movie class, such as dracula movie, comedy, chronicle play etc.

	WG6R- 0044-008-02
	  The inquiry according to the keywords: such as the name of the director etc.

	WG6R- 0044-008-03
	  The inquiry according to the time

	WG6R- 0044-009

(Video Service, VoD)
	User experience/VoD function: Audio track switch
The IPTV system can support multi-audio track and support the switch between different audio tracks.

	WG6R- 0045-001

(Video Service, BTV)
	User experience/BTV function: Channel switch
If you want to switch current channel to other channel, you can press number key and channel increase/decrease(+/-) key by remote controller, or you can use EPG menu to finish channel switch. It is advised that the channel switch time is not more than 3 seconds. There must not be mosaic, black screen lip-voice asynchronization and other exceptional phenomena; if the switch time exceeds 3s, the system will give some simple and clear prompt,such as “》》》”symbol.

	WG6R- 0045-002

(Video Service, BTV)
	User experience/BTV function: Channel favourite
The user can add interested channel into personal channel favorite and establish individual channel list:

	WG6R- 0045-002-01
	The channel favorite is a separate class in EPG

	WG6R- 0045-002-02
	There are two methods to enter channel favorite: (1)by EPG , (2)by remote controller

	WG6R- 0045-002-03
	The serial number for the collected channel can be adjusted by the user.

	WG6R- 0045-003

(Video Service, BTV)
	User experience/BTV function: Channel locked
The user can set password to close the specified channel. If the user want to watch this channel, the password must be input beforehand.

	WG6R- 0045-003-01
	The user can set a password for a channel. If the user input the correct password and the STB verifys the password, the STB think that it is the non-controlled member (such as the parents) who watch this channel; if not, it is the controlled member who can’t watch this channel.

	WG6R- 0045-003-02
	The non-controlled member can lock/unlock some channels and program class.

	WG6R- 0045-003-03
	The locked channel and program class will show a locked tag.

	WG6R- 0045-003-04
	The controlled user can’t watch the locked channel.

	WG6R- 0045-004

(Video Service, BTV)
	User experience/BTV function: Other experience

	WG6R- 0045-004-01
	The IPTV system supports free selection and friendly navigation of BTV program and the user can select recorded broadcasting program conveniently according to time and date.

	WG6R- 0045-004-02
	It is required that the TV program playing must be fluent and the screen display must be clear, there is no pause、mosaic and jitter, video is synchronous to audio, and the user experience is good.

	WG6R- 0045-004-03
	The user can use remote controller to switch channels.

	WG6R- 0045-004-04
	The IPTV system can support advertisement insertion.

	WG6R- 0045-004-05
	Volume adjustion: Support volume increase、volume decrease and mute at least. The Volume adjustion can be finished by remote controller.

	WG6R- 0045-004-06
	TV station tag: the specified Logo must be displayed as TV station tag on the TV screen.

	WG6R- 0046-001
(Video Service, Shift TV)
	User experience/Shift TV: Direct time-shift
The user can do pause, rewind, fast forward operation to the currently broadcasting TV program. 

	WG6R- 0046-001-01
	Pause operation is that the user can select to do pause at any time point during watching TV and after the screen is paused, the user can select to do play, fast forward or rewind operation. The user can do pause, rewind, fast forward operation to the currently broadcasting TV program. Pause operation is that the user can select to do pause at any time point during watching TV and after the screen is paused, the user can select to do play, fast forward or rewind operation.

	WG6R- 0046-001-02
	Rewind operation is that the user can select do rewind at any time point during watching TV or from the elapsed program and the screen will go back continuously from the selected time point, and how long the program can rewind is determined by the IPTV system. Fast forward operation is that the user can do fast-forward after rewinding the program and go to the right time point which the program is broadcasting. When the user watch the broadcasting program, he can watch the time-shift program recorded in the network system through pause, rewind, play, fast-forward operation etc, and he also can go to the currently broadcasting TV program by fast-forward or other ways.

	WG6R- 0046-002
(Video Service, Shift-TV)
	User experience/Shift TV: Time-shift channel
The user can select the elapsed TV program through EPG. After the broadcasting TV program is finished recording, EPG will display the stored time-shift TV program according to the prearranged channel program time-table. When the user select the program of some channel, the system must quickly go to the right time point of the corresponding media-file and broadcast the program. When the user enter the time-shift channel, he can do inquiry, selection, pause, rewind, play, fast-forward operation etc and quickly jump to the currently broadcasting TV program through fast-switch mode.

	WG6R- 0047-001
(Video Service, PVR)
	User experience/PVR: Networked Personal Video Recorder（nPVR）

	WG6R- 0047-001-01
	The user can buy some storage space from the service operator and record the program for enjoyment at any moment according his own requirement. The service operator can sell the services to the user through different manners and charge according to the store space. The program content record is finished on the network server and there is no matter whether the user start the STB after the user issue the record command.

	WG6R- 0047-001-02
	nPVR service can let the user more voluntarily watch TV. The user has his own network space, voluntarily records TV program, replay the elapsed program or the currently broadcasting program, and also use pause, rewind, fast-forward operations at the same time.

	WG6R- 0047-001-03
	nPVR can provide billing and management functions for the service operator, for example, the service operator can charge for the user’s network space.

	WG6R- 0047-001-04
	The user experience of nPVR:

	WG6R- 0047-001-05
	The start of nPVR: the user can select and decide to record the currently broadcasting program content.

	WG6R- 0047-001-06
	The stop of nPVR: the user firstly selects some recording program from EPG, then the user stops the recording. After the system affirms the operation, the system will renew the use information of the user’s space and records the corresponding program content to the user’s space.

	WG6R- 0047-001-07
	The play of nPVR content: the user can select the recorded content to play and watch.

	WG6R- 0047-001-08
	The pause, fast-forward, rewind of nPVR: the same with Time-shift TV.

	WG6R- 0047-002

(Video Service, PVR)
	Client Personal Video Recorder (cPVR)

	WG6R- 0047-002-01
	cPVR is that the user records the broadcasting TV program to local harddisk and the STB is required to configure local harddisk. The user experience of cPVR:

	WG6R- 0047-002-02
	The start of cPVR: the user can select and decide to record the currently broadcasting program content.

	WG6R- 0047-002-03
	The stop of cPVR: the user firstly selects some recording program from EPG, then the user stops the recording.

	WG6R- 0047-002-04
	The play of cPVR content: the user can select the recorded content to play and watch.

	WG6R- 0047-002-05
	The pause、fast-forward、rewind of cPVR: the same with Time-shift TV.

	WG6R- 0047-003

(Video Service, Shift TV)
	User experience/Time-shift TV: 

Time-shift TV is that when the user is watching broadcasting TV program, if the user want to see the elapsed program again, he can use the remote controller to rewind, or he can use the remote controller to pause the broadcasting and watch TV program later.

	WG6R- 0047-003-01
	The pause of Time-shift TV: the user presses pause key to pause the current program and presses any key to continue.

	WG6R- 0047-003-02
	The fast-forward of Time-shift TV: the user presses the fast-forward key to quickly watch the TV.

	WG6R- 0047-003-03
	The rewind of Time-shift TV: he user presses the rewind key to retrospect the last program.

	WG6R- 0047-004

(Video Service, TV of  Yesterday)
	User experience/TV of Yesterday:

The user can select the broadcasting program content of yesterday or one week which has been record by the service operator and provided through EPG.

	WG6R- 0047-004-01
	The play of TV of Yesterday: the user selects the program from EPG and press play key to begin. The pause, fast-forward, rewind of TV of Yesterday: the same with Time-shift TV.

	IIF.ARCH.SERVICE.20 
(Application, Remote Management, ITF)
	The IPTV Architecture may support the ability of ITF implementing devices to serve as a master monitor or switcher application that can be updated by the service operator, and that can manage the execution of other applications

	WG6R- 0041-014

(ITF, Interface)
	External interface to on-screen display: Any On Screen Display facilities should also be available via external interfaces. 

	WG6R- 0041-015
(ITF, Interface)
	Accessible remote control: Result of the use of the controls should be available in the form of voice output.

	WG6R- 0041-016
(Accessibility Checklist)
	Use Accessibility checklist: The ITU-T accessibility checklist should be applied to the work on IPTV.

	IIF.ARCH.SERVICE.21
 (Video Service, Push VoD)
	The IPTV Architecture shall provide mechanisms to support pre-positioned content services -- e.g., Push VOD.

	IIF.ARCH.SERVICE.30
(Non-Video Service)
	The IPTV Architecture shall include the ability for games (and other applications) to be both associated with specific video services (i.e., bound to the playout of a specific video service) and unassociated with a specific video service (i.e., unbound to the playout of a specific video service).

	IIF.ARCH.SERVICE.33
(Non-Video Service)
	The IPTV Architecture should provide a UI for a smooth transition between gaming and other device functionality, to promote a good gaming experience.

	IIF.ARCH.SERVICE.34
(Non-Video Service)
	 The IPTV Architecture shall allow for the search, download, storage, and presentation of digital pictures.

	IIF.ARCH.SERVICE.35
(Non-Video Service)
	The IPTV Architecture may provide mechanisms to convert digital pictures from its stored format into one that is compatible with that required to be displayed on the ITF supporting device. 

	WG6R- 0036-003

(CODEC)
	CODEC: Video Media should support heterogeneous usage environments by being prepared individually for each scenario or by being transformed adequately for each possible session characteristics.

	WG6R- 0036-004

(CODEC)
	CODEC: A specific service can have multiple choice of codec to use

	WG6R- 0036-004-01
	To support any newly developed codecs in the future

	IIF.ARCH.SERVICE.53 
(Non-Video Service)
	The IPTV Architecture shall support the ability of the ITF to display and allow user selection of program, content, and service descriptions, such as Interactive Program Guides (IPG) and VOD service guides.

	WG6R- 0062-001

(Metadata, Content Navigation)
	Content Navigation, EPG
Take different kinds of services to be the extended channel, such as weather report, hotel service, or other content provider’s content to be one channel. And EPG portal could be channel 0, when a user presses 0 key of the remote controller, the interface will be back to EPG main page. So users will be accessed to other services easily by pressing relevant number of remote controllers. 

	WG6R- 0062-002

(Metadata, Content Navigation)
	Content Navigation, EPG
Support remote controller switch channel. Channel number at least has 3 digits. User could change model by 1 digit / 2 digit / 3digit.

	WG6R- 0062-003

(Metadata, Content Navigation)
	Content Navigation, EPG
Channel memory function: automatic play last time’s channel number, or VOD break point, or first broadcast channel, or EPG portal.

	WG6R- 0062-004

(Metadata, Content Navigation)
	Content Navigation, EPG
Favorite extended Channel function: users are able to store extended channel to be favorite list, or create personal channel list.

	WG6R- 0062-005

(Metadata, Content Navigation)
	Content Navigation, EPG
Support extended channel subscription.

	WG6R- 0062-006

(Metadata, Content Navigation)
	Content Navigation, EPG
Support different extended channel model for different user group: each user group is able to see the customized service channel or EPG, the number of channel are listed orderly. 

	WG6R- 0062-007

(Metadata, Content Navigation)
	Content Navigation, EPG
Multiple program sources access: program sources may be accessed by the equipment suppliers, virtual operators, or real time coder.

	WG6R- 0062-008

(Metadata, Content Navigation)
	Content Navigation, EPG
Channel may be added, modified or deleted. 

	IIF.ARCH.SERVICE.54
(Metadata)
	The IPTV Architecture shall define a linkage mechanism for all services (e.g., channels) to locate their respective stream details (e.g., source, addressability).

	IIF.ARCH.SERVICE.55
(Metadata)
	The IPTV Architecture shall provide the mechanism to make available the description of the programming events on each channel.

	IIF.ARCH.SERVICE.56
(Metadata)
	The IPTV Architecture shall provide the mechanism to make available a detailed description of specific programming events.

	IIF.ARCH.SERVICE.57
(Metadata)
	The IPTV Architecture shall provide a means to present the ITF with the time of day reference.

	 IIF.ARCH.SERVICE.58
(Metadata)
	The IPTV Architecture shall specify a standard metadata format between service providers and the ITF for the IPG.

	WG6R- 0036-001

(Metadata)
	Usage: Media-providing entities and Media terminals should be able to communicate their usage environments description:

	WG6R- 0036-001-01
	Usage environments description – Type of service, Type of Terminal, Type of transmission medium, User Preferences, Available QoS Level

	WG6R- 0036-002

(Metadata)
	Usage: Media-providing entities and Media terminals should be able to negotiate/coordinate appropriate Codecs/Profiles/Encoding configurations for specific usage environment :

	WG6R- 0036-002-01
	To adapt to heterogeneous usage environments

	WG6R- 0036-002-02
	In case a single terminal can accommodate multiple services

	WG6R- 0036-002-03
	Requirements (cont.) : 

	IIF.ARCH.SERVICE.59
(Metadata, Conditional Access)
	The IPTV Architecture shall provide mechanisms to support the enforcement of parental controls in a manner consistent with ratings defined by recognized content advisory boards.


2. Content

	#
	Explanation

	IIF.ARCH.CONTENT.01
(Application, Content Protection)
	The IPTV Architecture shall provide a means to avoid sending to an ITF content that is unable to be consumed.

	IIF.ARCH.CONTENT.02
(Metadata)
	The IPTV Architecture shall provide the capability of receiving and correctly processing the metadata for content coming from the content providers.

	WG6R- 0033-002
(Middleware, Download)
	Content Downloading: Middleware should support following content download requirements.

	WG6R- 0033-002-01

	Content download supports both a pull and a push method of delivery

	WG6R- 0033-002-02

	Content download allows minimal content metadata (like content identifier) to be downloaded along with the content.

	WG6R- 0033-002-03
	Content download supports both multicast and unicast mode of delivery.

	WG6R- 0033-002-04
	Content download provides reliability mechanism.

	WG6R- 0033-002-05
	Content download allows viewing of a content before it is fully downloaded.

	WG6R- 0033-002-06
	Content download allows segmentation of content.

	WG6R- 0033-004

(Middleware, Play)
	Content play: Middleware should provide following content play requirements.

	WG6R- 0033-004-01
	Provide interfaces for controlling Video and Audio.

	WG6R- 0033-004-02
	Provide interfaces for controlling subtitle display.

	WG6R- 0033-004-03
	Provide interfaces for program recording.

	WG6R- 0041-005

(Content Source)
	At least two video sources: The ability to select and receive two (related) video sources. ( e.g. one with sign language translation )

	WG6R- 0041-006
(Application)
	Layout of video presentation: The ability to arrange display of the two video sources in different layouts.

	WG6R- 0041-007
(Content Source)
	At least two audio sources: The ability to select and receive two audio sources. ( e.g. one with audio description )

	WG6R- 0041-008
(Content Source, Quality)
	Good audio quality: The audio transmission and reproduction should be of good quality to make it possible for people with hearing impairments to perceive the sound well.

	WG6R- 0041-009
(Content Source)
	Simple control of accessible features: The methods for activating and deactivating captioning, extra video source and extra audio source should be easy to use and should not incur an excessive delay.

	WG6R- 0041-010
(Content source, Quality)
	Good video quality for sign language: Video should be transmitted with sufficient quality for sign language perception if there is sign language in the contents. This requires at least 20 frames per second and sufficient spatial resolution to reproduce details of the signing person’s hands, face, lips, eyes and body. [1]

	WG6R- 0041-011
(Content source, Synchronization)
	Good video quality for lip reading: Video should be transmitted with sufficient quality for lip reading perception. This requires at least 20 frames per second and a sufficient spatial resolution to reproduce details of the speaking person’s lips and face.

	WG6R- 0041-012
(Content source, Synchronization)
	Lip synchronism: Video and audio should be transmitted and displayed with sufficient synchronism for lip-reading. 

	WG6R- 0041-013
(Content source, ITF)
	Accessible on Screen Display: Any on Screen Display facilities for control of the terminal and the programs should be easy to read and unambiguous.

	IIF.ARCH.CONTENT.03
(Metadata)
	The IPTV Architecture shall provide the capability of creating or amending the metadata associated with a particular content.

	WG6R- 0033-003
(Middleware, Metadata)
	EPG: Middleware provides the interface to generate EPG by parse service information.

	WG6R- 0074-006

(Metadata)
	Metadata: The followings are required or preferred when generating segments and its metadata file.

	WG6R- 0074-006-01
	Segment should be generated in codec frame boundary.

	WG6R- 0074-006-02
	A utility should be able to partition an entire program into segments and visa versa, i.e. to reassemble segments back into a program file.

	WG6R- 0074-006-03
	Partitioning should be codec format aware. E.g., it should support codec format like AVS，MPEG-2, MPEG-4, VC-1 and H.264.

	WG6R- 0074-006-04
	Partition should be able to be applied to both clear-text and encrypted contents.

	WG6R- 0074-006-05
	Content integrity: To ensure the content and segment data integrity, a hash shall be kept for each segment for receiving media server to verify the content and its segments. A digital signature is preferred to be generated for each content file and its segments for its authenticity.

	WG6R- 0074-006-06
	In the metadata file, a hash is kept for the entire program file and each segment of the program file. Hash is used to verify the data integrity at the receiving end of the content distribution.

	WG6R- 0074-006-07
	It is optional to put a signature in each segment and the entire program file to provide content source identity and authenticity.

	WG6R- 0074-006-08
	Segments and content metadata could be stored and distributed separately. So, an ID is required to associate them together.

	IIF.ARCH.CONTENT.04
(Metadata Format)
	The IPTV Architecture may support the ingestion of multiple metadata formats such as those standards defined by the DVB, ETSI, CableLabs®, ICE, and MPEG.

	WG6R- 0075-001
(Metadata)
	Metadata: IPTV Metadata Provision
Metadata shall be provided in conjunction with the audiovisual contents of the IPTV program.

	WG6R- 0075-002
(Metadata)
	Metadata: IPTV Metadata Consumption
The IPTV Metadata consumption shall be possible on the IPTV terminals such that easy access to specific IPTV programs could be possible and associated information is easily acquired.

	WG6R- 0075-003
(Metadata)
	Metadata: It is necessary to consider the existing and matured standards on metadata for TV programs to be adopted for IPTV applications by avoiding the reinvention of a new metadata.

	WG6R- 0075-004
(Metadata)
	Metadata: The metadata shall be flexible and extensible for the future advanced IPTV services, and be interoperable as much as possible with the metadata in traditional broadcasting services.

	WG6R- 0075-005
(Metadata)
	Metadata: The IPTV metadata shall be effectively represented in XML Schema.

	WG6R- 0075-006
(Metadata)
	Metadata: The interaction to IPTV metadata shall be possible.

	WG6R- 0075-007
(Metadata)
	Metadata: The metadata multicasting in conjunction with the audiovisual contents of the IPTV programs shall be possible.

	WG6R- 0075-008
(Metadata)
	Metadata: The metadata multicasting without the audiovisual contents of the IPTV programs shall be possible.

	WG6R- 0075-009
(Metadata)
	Metadata: The protection of the metadata shall be possible.

	WG6R- 0075-0010
(Metadata)
	Metadata: The protection of the privacy information in the metadata shall be possible.

	WG6R-0075-0011
(Metadata)
	Metadata: It is expected that the following use cases of the IPTV metadata be possible at the consumer terminals   

	WG6R-0075-0011-01
	A consumer will want to set up and manage multiple personal profiles on their terminal associated with one or more service providers.

	WG6R-0075-0011-02
	A consumer will want to allow the terminal to automatically capture content based on their viewing behaviours (profiling).

	WG6R-0075-0011-03
	3rd parties or service/content providers can provide recommendations, content referencing and resolution of content potentially from many other providers.

	WG6R-0075-0011-04
	A consumer may allow the insertion of pre-captured advertisements or promotions into live/broadcast content based on their viewer profile.

	WG6R-0075-0011-05
	The consumer may want to be able to select segments of programmes for recording based on information provided by the service or content provider.

	WG6R-0075-0011-06
	A consumer will want their terminal to capture a complete interactive package such as interactive TV that contains applications, data, text, graphics, video and audio files and links to other online content.

	WG6R-0075-0011-07
	A consumer may wish to choose from a variety of payment models when viewing content that presents them with different amounts of interstitial content depending on the price they paid

	WG6R-0075-0011-08
	IPTV service provider wants to attach pricing and discount information to content.

	WG6R-0075-0011-09
	A consumer may wish to exchange user profile information among various devices.

	WG6R-0075-0011-10
	A consumer may wish to communicate with a device remotely using the messaging core format. 

	IIF.ARCH.CONTENT.05
(Functionality)
	The IPTV Architecture should facilitate the acquisition of content -- e.g., VOD, Advertising.

	IIF.ARCH.CONTENT.06
(Functionality)
	The IPTV Architecture should allow the service provider to opportunistically push the video content onto a subscriber’s ITF implementing device without an explicit request.

	IIF.ARCH.CONTENT.07
(Functionality)
	The IPTV Architecture shall support the input feeds necessary to support the non-video components of the IPTV services.

	WG6R- 0041-001
(Captioning)
	Captioning: Provision for captioning.

	WG6R- 0041-002

(Captioning)
	Captioning features: The ability to select from a range of languages, speed and verbosity for captioning.

	WG6R- 0041-003

(Captioning)
	External interface for captions: The ability to transmit the captions through an external interface on the terminal.

	WG6R- 0041-004

(Captioning)
	Captions in own window: The ability to view the captions in a separate window and vary its presentation.


3. Operator

	#
	Explanation

	IIF.ARCH.OPERATOR.01
(Functionality)
	The IPTV Architecture shall support both the push and pull model for the delivery of the IPG service.

	IIF.ARCH.OPERATOR.02
(Functionality, Regional Regulations)
	The IPTV Architecture shall comply with all North American regulations with regards to the IPTV service.
Recommend: Change to regional regulations (e.g. North America, EU, China, Japan, Korea)

	IIF.ARCH.OPERATOR.04
(Functionality)
	The IPTV Architecture shall define a standard reference point for the start of the IPTV Service which must include standard representation of content, identification, and metadata.

	IIF.ARCH.OPERATOR.05
(Integration, Interoperability)
	The IPTV Architecture shall support the integration and interoperability of all platform and processing equipment necessary for the acquisition and processing of content during the ingestion phase --e.g., applying DRM, insertion of commercials, encoding, editing.

	WG6R- 0072-001
(OS independence)
	OS independence: To adopt middleware based software architecture, the new IPTV applications and services shall be able to run on different OS and hardware platform. Moreover the middleware shall be able to isolate complexities of the technology and standards of the OS and hardware resources.

	WG6R- 0072-004

(Value chain)
	Value chain: To create a complete IPTV value chain by letting terminal hardware vendors, application developers and middleware developers shall be able to join in the development of IPTV application and terminal. Therefore the IPTV terminal shall be able to provide rich application and high performance to consumers.

	WG6R- 0072-005
(New Requirement)
	For new requirement: To meet requirement of new services and application development

	WG6R- 0072-006
(Platform independence)
	Platform independence: To support distributed computing and provide transparent application and interactive service across different networks, hardware and OS platform

	WG6R- 0072-007
(Interoperability)
	Interoperability: To achieve interoperability capability between IPTV system and IPTV terminal.

	WG6R- 0072-008
(Treminal)
	Terminal: Shall be able to interoperate with IPTV system and implement media transmission and media control function

	WG6R- 0072-009
(Value-added service)
	Value-added service: Shall be able to realize value added service by interoperating with value added service platform in operator’s network

	WG6R- 0072-010
(Function, DRM)
	Function: Shall be able to support DRM function by interoperating with DRM system in operator’s network

	WG6R- 0072-011
(Function, Network management)
	Function: To support network management function by interoperating with Network Management System in operator’s network;

	WG6R- 0072-012
(Maintenance)
	Maintenance: Shall be able to implement software version upgrade and configuration data download by connecting to download server

	WG6R- 0072-013
(Function, Security management)
	Function: To support security management function, such as user authentication, network security, software download authentication, and etc, by interoperating with the IPTV system

	WG6R- 0072-014 
(Function, configuration, initialization)
	Function: To support system startup and initialization function

	WG6R- 0072-015
(Resource control)
	Resource control: Shall be able to manage resources at resource layer

	IIF.ARCH.OPERATOR.06
(Function, content source)
	The IPTV Architecture shall provide mechanisms to support the acquisition of both analogue and digital forms of content.

	IIF.ARCH.OPERATOR.07
(Content management)
	The IPTV Architecture shall provide a mechanism for the service provider to ingest and store VOD assets. 

	WG6R- 0074-001

(Content management)
	Content management:

The characteristics of the centralized content location management include the followings

	WG6R-0074-001-01
	It should be able to track each content program and segment location in the distributed media servers.

	WG6R-0074-001-02
	It should be able to keep track of the distribution sessions among media servers.

	WG6R-0074-001-03
	It should keep statistical and historic data of content delivery and copy sessions. These data could be used for calculating content popularity and guiding future content distribution.

	WG6R-0074-001-04
	It should be able to distribute content at a specified rate.

	WG6R-0074-001-05
	It should be able to provide basic bandwidth and congestion control.

	WG6R-0074-001-06
	It is optional for content location management module to keep track of the real time content distribution sessions in order to provide distribution bandwidth control in operator’s core network.

	WG6R- 0074-002
(Content management)
	Content management:

In general, the content delivery protocols should flexible enough to support the followings.

	WG6R-0074-002-01
	Policies for content distribution. It could be percentage based. Content could have only its first segment populated to all edge media servers for fast start-up, in case the content is ordered by subscribers. For hot contents, the full copies could be pushed into all edge media servers to reduce unnecessary content copy at service peak time.

	WG6R-0074-002-02
	Scheduled content pushing. Operators could specify a time widow to populate the contents to all media servers. They also should be able to specify the content distribution rate according to their core network bandwidth previsions.

	WG6R-0074-002-03
	Dynamic content pulling. When a program is missing from the edge media server and subscribers are requesting for the program. Together with centralized content location management module, the protocol should be able to quickly identify a source of the content and start copying.

	WG6R-0074-002-04.
	In the distributed content delivery system, it is preferred to have multiple sources for content pulling, in order to speed up the content distribution process and fully utilize the network bandwidth and streaming server capacity in different network segments

	WG6R-0074-002-05
	It is preferred to have content streaming overlapped with content pulling when a requested content is missing from the edge media server. With the support of the segment and frame index file, it is feasible to start streaming out the content with only several frame delays when pulling the content from its source.

	WG6R- 0074-003
(Content management)
	Content management: Content integrity
To ensure the content and segment data integrity, a hash shall be kept for each segment for receiving media server to verify the content and its segments. A digital signature is preferred to be generated for each content file and its segments for its authenticity.

	WG6R- 0074-004
(Content management)
	Content management: Content Cashing
When a piece of content is initially distributed to edge media servers, it will be assigned default “popularity”.  When viewers start requesting this content, the rest of the contents are pulled from the centralized media server and its popularity increases.  But if the viewers don’t request it for a certain period, its popularity decreases. When its popularity drops below a certain value, the excessive portion of the content will be gradually trimmed.  This aging algorithm could be tuned to satisfy different content distribution strategy.

	WG6R-0074-004-01
	There should be a replacement algorithm in edge media servers for content caching. A simple LRU based on the access times and frequency is good enough without demanding excessive bookkeeping information.

	WG6R-0074-004-02
	It is preferred to have edge media server to calculate the content popularity dynamically based on its access pattern and adjust the content cache replacement algorithm accordingly.

	WG6R- 0074-005
(Content management)
	Content management: Security Consideration
In order to ensure the authenticity of the content delivery source and destination, a secure mechanism needs to be in place to

	WG6R- 0074-005-01
	Provide secured channels among media servers and between centralized content location management module and media servers.

	IIF.ARCH.OPERATOR.09
(Metadata format)
	IPTV Architecture specification shall define an extensible schema for asset metadata and format.

	WG6R- 0033-005
(Value-added applications)
	Value-added applications: Mechanism to support extending middleware for value-added applications.

	IIF.ARCH.OPERATOR.28
(Content, Synchronization)
	The IPTV Architecture shall provide a mechanism for the ITF to synchronize between different content streams.

	IIF.ARCH.OPERATOR.29
(Triggers)
	The IPTV Architecture shall support the following triggers:

. Time In – Time used to trigger the consumption of the non-video service.

. Time-out – The time to stop the use of the object.

. Time-in and Time-out can also be used to indicate the window of relevance for the non-video service. For instance, IPG data would use this to indicate that the entries cover a specific time window.

	IIF.ARCH.OPERATOR.30
(Flags)
	The IPTV Architecture shall support the following flags:

. Mandatory – The non-video service can not be ignored.

. Discretionary –The ITF may choose to ignore the non video service.

. Advertisement – Declares the non-video service to be an advertisement.

. Unsolicited – The data is not in response to a user request.

. Disposition – This indicates what should be done with the non-video service once it has been consumed. The disposition flag has several values including:

. Delete.

. Acknowledge – Send a message to the originator indicating it has been consumed.

. Persist - Stay resident for subsequent use, includes an expiration time (which may be a value indicating never).


4. Home

	#
	Explanation

	IIF.ARCH.HOME.50
(Function, ITF)
	The IPTV Architecture may support the ability for service provider-managed applications to be stored and executed in the devices implementing the ITF.

	IIF.ARCH.HOME.51
(Function, ITF)
	The IPTV Architecture may support the ability for video service-associated applications to be stored and executed in the devices implementing the ITF.

	IIF.ARCH.HOME.53
(Function, ITF)
	The IPTV Architecture may require the ITF to provide mechanisms to detect and report service consumption events that are not detectable elsewhere in the IPTV infrastructure.

	IIF.ARCH.HOME.54
(Function, ITF)
	The IPTV Architecture shall support the ability for the ITF to support channel change functionality.

	IIF.ARCH.HOME.55
(Function, DNGF)
	The IPTV Architecture shall support the ability for the DNGF to support channel change functions between the ITF and service provider.
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