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This contribution lists the IPTV middleware architecture requirements as were presented at the Busan meeting. These are all in the living list of WG6, 2nd FGIPTV meeting, but are repeated here for convenience. 
1. EPG
	#
	Explanation

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

	WG6R- 0128-001
	Function requirements of WEB server( refer to FGIPTV-ID-0089e )

	WG6R- 0128-001-01
	The production of SCNS pages and page Cache

	WG6R- 0128-001-02
	The parse and response of the user’s request

	WG6R- 0128-001-03
	Portal of Internet service entrance

	WG6R- 0128-002
	Navigation application server(NAS) ( refer to FGIPTV-ID-0089e )

	WG6R- 0128-002-01
	Service and application logic APIs

	WG6R- 0128-002-02
	Function requirements of NAS

	WG6R- 0128-002-03
	Page management module

	WG6R- 0128-002-04
	 (Telecom)Application management module
Application management module responds the request of the user’s VOD and live TV,time-shift TV, manages advertisements, browsing and other services, what’s more, to provide interfaces to user’s service management system and network management system etc. Application management module also fulfills monitoring to all application process.

	WG6R- 0128-003
	DVB application management module
DVB application mainly includes DTV,other  value-added services.The DVB application management module is responsible for the DVB application management, and provides the invoke interfaces of DVB service. If at the same time telecommunication operator also manages  DVB service, then the DVB application management module could be put into the above application management modul

	WG6R- 0128-004
	Value-added service managememt module
As to the colorful and ever changing value-added service, there are two ways to visit and manage it. One way is directly to set up the linkage on Web Server, and click on the linkage point directly to enter  the value-added service system. Another way is to set up an value-added service  management module.The module provides some API function to be called by the Web server.

	WG6R- 0128-001
	User’s self-service module

	WG6R- 0128-002
	Other function module

	WG6R- 0128-003
	Metadata management module

	WG6R- 0128-004
	Interfaces with other systems

	ARCH.OPERATOR.09
	Architecture specification shall define an extensible schema for asset metadata and format.

	WG6R- 0163
	Load balance requirement should be implemented in EPG function:

	WG6R- 0163-001
	The EPG function should be arranged in distributed mode. 

	WG6R- 0163-002
	The EPG server can be divided into one Core-EPG and several Edge-EPGs.

	WG6R- 0163-003
	The Core-EPG takes charge of the Edge-EPGs and users’ authentication.

	WG6R- 0163-004
	The Edge-EPG receives the commands sent by Core-EPG and responds the user’s request.

	WG6R- 0187-001
	AJAX (Asynchronous Java script And XML)
 AJAX is a key technology in developing Web 2.0 application. To use this technology, browser would implement AJAX engine. This technology can bring a rearrangement of the screen layout and a communication delay reduction due to asynchronous communication. Asynchronous behaviour of AJAX makes it possible for clients to communicate with server with only necessary information.

	WG6R- 0187-002
	RSS (Really Simple Syndication)
 RSS supports subscription/notification mechanism by registering RSS address to user’s subscription list. Client periodically checks each addresses for new items, and retrieves those in the form of XML (so called RSS Feed) automatically. 

	WG6R- 0187-003
	Tag search
 Tag is something like keywords which is relevant to the content and can be defined by user or agent automatically.  This allows EPG to search and navigate information semantically with tag. Then all the related items can be found by EPG.

	WG6R- 0187-004
	Web Service
With open API of web service by 3rd parties or individuals, one can easily create converged services in the NGN environment. Invoking these services need to send RPC request message (e.g., SOAP) written by XML. This kind of service is specially called as mash-up service in web 2.0 concept

	WG6R- 0187-005
	High-level requirements for Enhanced-EPG

	WG6R- 0187-005-01
	Content information viewing: EPG should show useful information used by user to choose the channel.

	WG6R- 0187-005-02
	Contents selection: EPG should allow user to select desired contents.

	WG6R- 0187-005-03
	Contents searching: EPG should support content searching in order to provide easy contents discovery because of a number of IPTV channel or contents provider

	WG6R- 0187-005-04
	Contents list composition: EPG should allow user-customized contents list based on the given channel list

	WG6R- 0187-005-05
	Up to date information: EPG should contain always up to date information about contents.

	WG6R- 0187-005-06
	Description format independency: Contents metadata format should be compatible among multiple providers or transformable with each others

	WG6R- 0187-005-07
	Device adaptation: EPG should be presentable without any consideration on the type of terminal and should be able to adapt on it.

	WG6R- 0187-005-08
	EPG should allow users to change or rearrange EPG layout for visibility problem due to the display size limitation.

	WG6R- 0187-005-09
	EPG should provide some interface to make UCC

	WG6R- 0187-006
	Detailed requirements for Enhanced-EPG support
This section describes detailed requirements to accomplish above requirements.

	WG6R- 0187-006-01
	Metadata interpretation/presentation: EPG should have a way to interpret/present metadata for IPTV contents (e.g., XML parser)

	WG6R- 0187-006-02
	Description items determination: the minimal set of items including title, author, contents type (audio/video/data), and service type (live broadcast/streaming) should be defined.

	WG6R- 0187-006-03
	Automatic acquisition/update: EPG should have subscription/notification or polling methods to periodically update contents information. (e.g. RSS registration/feed)

	WG6R- 0187-006-04
	Remote Procedure Call: EPG should have RPC mechanism (e.g., SOAP, JAX) to utilize web services which can be used in UCC creation, tag searching, and metadata retrieval

	WG6R- 0187-006-05
	Document transformation: EPG should be able to transform a content information document into some standardized format in order to support metadata composition. (e.g., XSLT, DOM)

	WG6R- 0187-006-06
	Dynamic page modification: EPG should allow user to move or rearrange the screen layout for personalized EPG (e.g., AJAX)


2. Metadata
	#
	Explanation

	ARCH.CONTENT.04
	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- 0129
	service and content navigation system
Three kind of  metadata are defined: Telecom EPG metadata, DVB EPG metadata as well as Internet metadata.

	WG6R- 0129-001-01
	Telecom EPG metadata(typical audiovisual contents)

	WG6R- 0129-001-02
	Live TV channel:
Channel_ID, channel_name,name_length, start_time,end_time, play_mode,statue,station_ID,time_zone,country/area/city,language,introduction, SP_code, copyright information,stream_type

	WG6R- 0129-001-03
	VOD/Time-shift TV:
Program_ID,program_name, content_ID name_length,SP_code,upload_time,
episode_index, duration ,country/area,language,price,issue_time,
first_play_time, genre,rank,director, actor,actress,preview_begin_time, preview_end_time,producer,play_writer,product_company,publish_company, caption,awards,product_time, start_time,end_time,summary,search_key, screen_format, video_format,audio_format, copyright information

	WG6R- 0129-001-04
	CDN/media streaming information:
IP_address,port,channel_URL,bitrate, video codec type and level, audio codec type and level,video_profile,audio_profile

	WG6R- 0129-002-01
	Subscriber,service metadata

	WG6R- 0129-002-02
	Channel schedule:
EPG_ID,parent, channel_ID,name, comment,logo ,content_ID, content_name, summary,rank,start_play_time,end_play_time,action,statue

	WG6R- 0129-002-03
	Service entity:
Service_ID,service_name, action

	WG6R- 0129-002-04
	Internet Portal:
Internet URL

	WG6R- 0129-002-05
	Value-added service:
Service_ID,SP_ID

	WG6R- 0129-002-06
	Subscriber information:
Name,User_ID, password

	WG6R- 0129-003
	DVB EPG metadata

	WG6R- 0129-003-01
	Network information:
network_id, network_name_descriptor, multilingual_network_name_descriptor, linkage_descriptor transport_stream_id,satellite_delivery_system_descriptor,cable_delivery_descriptor,terrestrial_delivery_system_descriptor,frequency_list_descriptor,service_list_descriptor,network_information_section,linkage_descriptor

	WG6R- 0129-003-02
	Service bouquet information:
bouquet_id,bouquet_name_descriptor,multilingual_bouquet_name_descriptor,CA_identifier_descriptor, Service_list_descriptor(service_id,service_type),bouquet_association_section,linkage_descriptor,

	WG6R- 0129-003-03
	Service description information:
Service_id,service_descriptor,multilingual_service_name_descriptor, bouquet_name_descriptor,linkage_descriptor,NVOD_reference_descriptor, time_shifted_service_descriptor, mosaic_descriptor, CA_identifier_descriptor,multilingual_service_descriptor

	WG6R- 0129-003-04
	Event information:
Event_id,start_time,duration,running_status,content_descriptor, component_descriptor,multilingual_component_descriptor, parental_rating_descriptor,short_event_descriptor, extended_event_descriptor,linkage_descriptor,CA_identifier_descriptor, time_shifted_event_descriptor,event_information_section

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

	WG6R- 0166
	The end users can use skins to modify the UI of EPG looks and feels.

	WG6R- 0166-001
	The skins should contain properties of the graphical entities of the EPG.  Such as the fonts, the icons, the pointer, the background pictures, and the effect sounds, etc.

	WG6R- 0166-002
	The CP/SP or service should provide various certified skins on the EPG.

	WG6R- 0166-003
	The end user should purchase the skins on the EPG as content.

	WG6R- 0166-004
	The end system should download the skin on boot process, or store it in storage.

	WG6R- 0166-005
	The end system should render the UI with the user preferred skin. 

	WG6R- 0214-001
	Linear Broadcast TV
The metadata is typically provided in a ‘program listings’ format. Program listings metadata structures that are in use today contain the key elements; 

	WG6R- 0214-001-01
	Title (, secondary title) of the program, group (e.g. series, package)

	WG6R- 0214-001-02
	Rights or Copy rights (with owner information)

	WG6R- 0214-001-03
	Name of service organization (e.g. broadcasting organization)

	WG6R- 0214-001-04
	Service (, channel) logo

	WG6R- 0214-001-05
	Primary (, secondary) spoken language

	WG6R- 0214-001-06
	Primary (, secondary) caption language

	WG6R- 0214-001-07
	Genre

	WG6R- 0214-001-08
	Keyword

	WG6R- 0214-001-09
	Description (, synopsis, abstract)

	WG6R- 0214-001-10
	Parental guidance or rating

	WG6R- 0214-001-11
	Credits (e.g. actor or director)

	WG6R- 0214-001-12
	Awards

	WG6R- 0214-001-13
	Location and time of production

	WG6R- 0214-001-14
	Review

	WG6R- 0214-001-15
	Segmentation

	WG6R- 0214-001-16
	Total number of items in a group

	WG6R- 0214-001-17
	Ordered list (e.g. indicates episodic order) of items in a group

	WG6R- 0214-001-18
	Codec or format

	WG6R- 0214-001-19
	Acquisition or delivery schedule, protocol and address

	WG6R- 0214-001-20
	First/repeat broadcast flag

	WG6R- 0214-001-21
	Restriction on use 

	WG6R- 0214-001-22
	Region restriction

	WG6R- 0214-001-23
	Output control

	WG6R- 0214-002
	Linear Broadcast with Trick Modes
Additional metadata specific to this service are;

	WG6R- 0214-002-01
	Restriction on use 

	WG6R- 0214-002-02
	Trick mode enabled

	WG6R- 0214-002-03
	Maximum buffering size or duration

	WG6R- 0214-003
	Pay Per View (PPV)
Additional metadata specific to this service are;

	WG6R- 0214-003-01
	Schedule (, timeslots) for PPV

	WG6R- 0214-003-02
	Licensing and subscription information

	WG6R- 0214-003-03
	Retail price

	WG6R- 0214-003-04
	License information

	WG6R- 0214-004
	Video/TV on Demand (VOD)

	WG6R- 0214-005
	Download Based Video Content Distribution Services (Push VOD) 
Additional metadata specific to this service are;

	WG6R- 0214-005-01
	File format

	WG6R- 0214-005-02
	File size

	WG6R- 0214-005-03
	Restriction on use 

	WG6R- 0214-005-04
	Expiration date or deletion management information

	WG6R- 0214-005-05
	Interactive TV (iTV)
Additional metadata specific to this service are;

	WG6R- 0214-005-06
	Acquisition or delivery information for associated interactive application

	WG6R- 0214-005-07
	Execution environment

	WG6R- 0215-001
	Requirements for metadata set for EPG service:
TV-Anytime content-related metadata is based on that assumption and requirements for that metadata are as follows: 

	WG6R- 0215-001-01
	The IPTV metadata for EPG service need to provide general information about a piece of content that does not change regardless of how the content is published or broadcasted. For example, title, synopsis, actor and actress, etc. (ProgramInformation)

	WG6R- 0215-001-02
	The IPTV metadata for EPG service need to represent a group of programs. It is more efficient for user’s choice and purchase than a particular program. Metadata for a group of programs need to support various types of group such as series, and show. (GroupInformation)

	WG6R- 0215-001-03
	The IPTV metadata for EPG service need to describe a service provider to provide contents. For example, name, owner, logo, etc. (ServiceInformation)

	WG6R- 0215-001-04
	The IPTV metadata for EPG service need to provide a mechanism to group a number of consecutive schedule events together, which span a given time period on a single service. (Schedule)

	WG6R- 0215-001-05
	The IPTV metadata for EPG service need to describe "publication event" that can be acquired on demand (as opposed to broadcast). For example, start time of which contents is avail, or end time of which contents is avail, etc. (OnDemandProgram)

	WG6R- 0215-001-06
	The IPTV metadata for EPG service need to describe contents with its price and conditions of availability like the number of plays in a duration, as well as an access to a pricing server. (PurchaseInformation)

	WG6R- 0215-002
	Requirements for package metadata for package service:
Requirements for package metadata to provide package service as a composite media service are as follows: 

	WG6R- 0215-002-01
	The IPTV metadata for package service need to provide a mechanism to express the options for consumption depending on usage environment (device, network and etc.).

	WG6R- 0215-002-02
	The IPTV metadata for package service need to provide a mechanism to express the options for consumption depending on user preference. 

	WG6R- 0215-002-03
	The IPTV metadata for package service need to provide targeting service which is defined as automatically matching and delivering relevant content to profiled consumers

	WG6R- 0215-002-04
	The IPTV metadata for package service need to describe synchronization (temporal) and spatial information between contents to allow contents to be consumed as the service provider intended. 

	WG6R- 0215-002-05
	The IPTV metadata for package service need to describe package with its price and conditions of availability like the number of plays in a duration, as well as an access to a pricing server.

	WG6R- 0241-005-01

	XML based protocol for content description (or adopt existing one)

	ARCH.OPERATOR.05
	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- 0241-002
	Multicast transmission for BTV
   STB must support IGMP protocol in order to manage multicast session. The version 1 of IGMP protocol does not use IGMP leave message. This fact causes problem for zapping between TV Channels. When STB try to join to other multicast group it should send information about this fact to multicast router in order to leave current group immediately. For this reason we propose to use IGMPv2 or IGMP v3 (which additionally allow to control source of multicast address). 

	WG6R- 0243
	 In summary, frame index is a description of content, which facilitates efficient codec agnostic content access, content storage and content distribution.  Therefore any codec agnostic frame information that is useful should be included in frame index. Following section discuss requirements for frame information according to the needs.

	WG6R- 0243-001
	Efficient random access
Without frame information, content must be parsed to seek the frame of right type at right position each and every time when random access is needed. This will degrade server responsiveness and negatively affect user experience. Therefore if an frame index with following information,
l Frame type
l Frame DTS/PTS
l Frame offset in bytes from beginning of content

	WG6R- 0243-002
	Efficient fast forward/fast rewind
Traditionally, fast-forward and fast-rewind are achieved by making special content for each mode, i.e. a special content for 2x fast-forward, another special content for 2x fast-rewind and so on so forth. When stream switches to 2x fast-forward, the server actually switches to stream out the special content for 2x fast-forward. This method requires much more storage since there are multiple content files for each VOD program. With frame index with following frame information,

	WG6R- 0243-002-01
	Frame type

	WG6R- 0243-002-02
	Frame offset in bytes from beginning of content

	WG6R- 0243-002-03
	Frame length
only one full copy of content is needed for each VOD program. When fast-forward or fast-rewind, the required frames could be determined according to mode and sought out based on frame index, then streamed out.

	WG6R- 0243-003
	Transport format agnostic storage/distribution
When contents of multiple transport formats co-exist, following information will be required for content storage system and distribution system to work in transport format agnostic way,

	WG6R- 0243-003-01
	frame type

	WG6R- 0243-003-02
	frame offset in bytes from beginning of content

	WG6R- 0243-003-03
	frame length

	WG6R- 0243-004
	VOD content splicing
VOD content splicing is very useful for features like Ad insertion. In order to facilitate codec and transport agnostic content splicing, following information must be included in frame index,

	WG6R- 0243-004-01
	codec type

	WG6R- 0243-004-02
	frame type

	WG6R- 0243-004-03
	frame offset in bytes from beginning of content

	WG6R- 0243-004-04
	frame length

	WG6R- 0243-004-05
	frame DTS/PTS

	WG6R- 0243-004-06
	ID of content which the frame belongs to

	WG6R- 0243-005-01
	frame index should be part of metadata;

	WG6R- 0243-005-02
	frame index should include all information useful to facilitate codec and transport agnostic content random access, storage, distribution, splicing and etc.
 We suggest study and detail the format requirement of frame index in a separate chapter or section in FGIPTV-OD-0018e - IPTV Middleware, Applications, and Content Platforms of WG6.


3. Middleware
	#
	Explanation

	ARCH.SERVICE.19
	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- 0148
	requirements of terminal devices which provide both broadcast and broadband interfaces, and are capable of handling mixed services efficiently. 

	WG6R- 0148-001
	Requirements of hybrid broadcast-broadband terminal devices

	WG6R- 0148-001-01
	Definition
Hybrid terminal device: a terminal device that has both broadcast and broadband interfaces
and capable of handling broadcast terrestrial/satellite/cable and 
broadband IPTV services synchronously

	WG6R- 0148-001-02
	Data broadcasting middleware
In a hybrid device there is a requirement of appropriate execution of data applications which are included in broadcasted contents through satellite/cable/terrestrial interfaces. This raises requirement for the data broadcasting middleware such as MHP, OCAP and ACAP middleware that are based on GEM application platform. 

	WG6R- 0148-002
	requirements and statements for the hybrid terminal devices

	WG6R- 0236-001
	General end-user requirements

	WG6R- 0236-002
	End-user requirements for Linear/Broadcast TV (audio, video and data)

	WG6R- 0236-003
	ER for Linear/Broadcast TV (audio, video and data) with trick mode

	WG6R- 0236-004
	ER for Time-shift TV (Near VoD broadcasting)

	WG6R- 0236-005
	ER for VoD

	WG6R- 0236-006
	ER for Push VoD

	WG6R- 0236-007
	ER for Content download service

	WG6R- 0236-008
	ER for Client PVR service
Requirements from TV Anytime specification TS 102 822 Part 01 (Phase 1)

	WG6R- 0236-009
	ER for Client PVR service
Requirements from TV Anytime specification TS 102 822 Part 02 (Phase 2)

	WG6R- 0236-010
	ER for Regulatory Information services

	WG6R- 0236-011
	ER for Service Information

	WG6R- 0236-012
	ER for unassociated Information Services

	WG6R- 0236-013
	ER for associated Information Services

	WG6R- 0236-014
	Service provider requirements for Authentication

	WG6R- 0236-015
	Service provider requirements for Remote Management

	WG6R- 0236-016
	Service provider requirements for Push Content

	WG6R- 0236-017
	Service provider requirements for Content played from PVR

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

	WG6R- 0148-001-03
	Content description
For providing convenience and a consistent interface for the users, hybrid terminal devices should be interoperable between both broadcast and broadband interfaces. Thus providing necessary metadata information of the content coming across each connection could be important for us. For instance, the user should be able to select a broadcast or broadband TV services using a contents guide which consists of gathered and unified contents description data.

	ARCH.CONTENT.04
	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- 0148-002-01
	Consideration of GEM based middleware for the common application platform

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

	WG6R- 0148-002-02
	Requirement statement 1: The hybrid broadcast/broadband terminal devices shall have interoperability between both interfaces for contents guide which provides service lists and other information to the user

	ARCH.SERVICE.63
	The IPTV Architecture shall provide a means for the service provider to provide an integrated presentation of content received at the ITF via out-of-band (to IP) delivery methods and via IP networks -- i.e., hybrid methods.

	WG6R- 0148-002-03
	Requirement statement 2: For the reference of related architecture: From ‘ATIS-080002’, IIF.ARCH.SERVICE.63 ‘The IPTV Architecture shall provide a means for the service provider to provide an integrated presentation of content received at the ITF via out-of-band (to IP) delivery methods and via IP networks – i.e., hybrid methods.’

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

	WG6R- 0226-001
	how to support EPG service for the data broadcasting services on IPTV middleware platform.

	WG6R- 0226-002
	Additional Architectural Capability in IPTV Middleware for Data Broadcasting Services
The ACAP, OCAP and MHP streams contain SI tables and application signalling information as well as AV data. The IPTV middleware should process SI tables and application signalling information to support applications and EPG service.

	WG6R- 0226-003
	Service Information and Application Signalling
Table 1 shows the list of SI (Service Information) used for data broadcasting services.

	WG6R- 0226-004
	IPTV  Middleware for Data Broadcasting Services
At the minimum, the running environment for GEM-based applications should be installed on IPTV terminals to support the applications based on ACAP, OCAP and MHP.
Generally, bound applications don’t use the APIs defined for value-added services, system administration and conditional access service by the IPTV service providers. Those APIs belong to class ‘C’ in Figure 2. They are related with CAS, POD, Monitor application, unbound applications and SI protocols like PSIP, DVB-SI and OOB-SI etc.

	WG6R- 0226-005
	IPTV EPG Service for other media
The IPTV service provider analyzes SI tables for EPG information from MPEG-2 TS received from the content providers and generates a whole EPG and transmits it to IPTV receivers through a dedicated EPG channel. 

	WG6R- 0226-005-01
	The whole EPG document includes broadcast service, CoD services like PPV and VoD as well as applications for value-added services.

	WG6R- 0226-005-02
	Broadcast contains the program list to be transmitted and describes details of each program such as contents provider's name or channel number etc.

	WG6R- 0226-005-03
	Events contain event details such as title, start time, duration and summary etc.

	WG6R- 0226-005-04
	It should be possible to send the whole EPG document trough unicast protocol. And It should be also possible to transmit periodically sections of broacast, program and events independently.

	WG6R- 0226-006
	Reference Architecture

	WG6R- 0226-006-01
	Content providers multiplex AV, SI and applications bound to their services and transmit them as a MPEG-2 TS stream to the IPTV provider.

	WG6R- 0226-006-02
	The IPTV service provider analyzes SI tables from MEPG-2 TS streams or received EPG data from content providers and creates a whole EPG document.

	WG6R- 0226-006-03
	The IPTV service provider transmits the whole EPG document to IPTV receivers through unicast or multicast protocols.

	WG6R- 0226-006-04
	IPTV receivers receive the whole EPG document and search and select services using the IPTV browser and play the selected services.

	WG6R- 0226-006-05
	If there are any applications in the selected service, then the applications are extracted according to GEM's application signalling and launched by the application manager in the IPTV middleware.

	WG6R- 0226-006-06
	The IPTV middleware includes GEM and extended APIs to support bound applications by content providers that are based on ACAP, OCAP and MHP. 

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

	WG6R- 0237-001
	IPTV solution should include the following features:
- HTML
- DOM
- CSS 
- HTTP
- HTTPS
- SSL
- TLS
- JavaScript
- ECMAScript-262

	WG6R- 0237-002
	In addition to this Javascript API are needed for:
v Front panel control (Display time, display channel number, led switch on/off, etc.),
- Display control (move, resize)
- System (information, date/time, wakeup/standby, upgrade)
- File system (not only for PVR)
- Configuration management (volume, mute, screen format, default sound, language, subtitles,etc.)
- VoD control (trick modes)
- TV channel control (tuning & access to PMT table)
- CAS control
- Access to the broadcast signalling channel
- PVR control

	ARCH.SERVICE.53
	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- 0241-005
	GUI   (Graphical user interface)

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

	WG6R- 0241-005-02
	Set of objects that have to be implemented on STB and the way of controlling them with using mentioned above protocol

	WG6R- 0241-006
	Managing of STB.
We can consider two protocols : SNMPv2/v3 and TR69.

	ARCH.HOME.53
	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.

	WG6R- 0241-009
	Logs/errors for QoS monitoring purpose: 
STB should save some errors (e.g. MPEG-2 TS errors, packet lost, ) and logs. This information should be accessible remotely by SCP protocol for instance. 

	ARCH.OPERATOR.05
	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- 0241-010
	Content protection question (DRM/CA)  

	WG6R- 0241-012
	Middleware 
Every STB should use the same middleware and the same API (Application Programming Interface) for integration with IPTV platform.

	WG6R- 0241-014
	Integration with IMS platform. 
For IPTV services offered in IMS network we propose to use specific gateway. This devices should translate communication between STB and IPTV application server to SIP protocol.  This solution can allow to avoid implementation of SIP in STB and any other network devices which want to connect IMS network. 

	WG6R- 0245-001
	We propose to include the middleware based software architecture for IPTV terminal in the section 7.2 of FGIPTV-OD-0019e - WG 5 Working Document for IPTV End System, with the following layers:

	WG6R- 0245-001-01
	Resource Layer;

	WG6R- 0245-001-02
	System Software Layer 

	WG6R- 0245-001-03
	Application Layer;

	WG6R- 0245-002
	We propose to establish an individual chapter to describe the detailed contents of IPTV terminal middleware architecture in FG IPTV-OD-0018 - IPTV Middleware, Applications, and Content Platforms, especially define the requirement of the following component: 

	WG6R- 0245-002-01
	Middleware API module with API interface

	WG6R- 0245-002-02
	Transplantable Sub-Layer Module

	WG6R- 0248-001
	The Classification of Middleware Core Module

	WG6R- 0248-001-01
	Stream rendering and control by different sources ;

	WG6R- 0248-001-02
	Commands and events;

	WG6R- 0248-001-03
	User Authentication

	WG6R- 0248-001-04
	System resources, such as file system, timer, etc;

	WG6R- 0248-001-05
	Hardware resources, such as hard disk, memory, interface, and etc;

	WG6R- 0248-001-06
	Network and transport protocol management;

	WG6R- 0248-001-07
	DRM and Security management;

	WG6R- 0248-001-08
	Startup and initialization

	WG6R- 0248-001-09
	Process for security and authentications

	WG6R- 0248-001-10
	Software download and upgrade

	WG6R- 0248-002
	The Requirement for IPTV Terminal Middleware 
The IPTV terminal middleware core module shall meet the following requirement:

	WG6R- 0248-002-01
	Shall be able to interoperate with IPTV system and implement media transmission and media control function;

	WG6R- 0248-002-02
	Shall be able to realize value added service by interoperating with value added service platform in operator’s network;

	WG6R- 0248-002-03
	 Shall be able to support DRM function by interoperating with DRM system in operator’s network;

	WG6R- 0248-002-04
	 To support network management function by interoperating with Network Management System in operator’s network;

	WG6R- 0248-002-05
	Shall be able to implement software version upgrade and configuration data download by connecting to download server;

	WG6R- 0248-002-06
	To support security management function, such as user authentication, network security, software download authentication, and etc, by interoperating with the IPTV system

	WG6R- 0248-002-07
	To support system startup and initialization function;

	WG6R- 0248-002-08
	Shall be able to manage resources at resource layer;

	WG6R- 0248-003
	We propose to establish an individual new chapter to describe the detailed contents of IPTV terminal middleware architecture in FG IPTV-OD-0018 - IPTV Middleware, Applications, and Content Platforms. We also suggest new chapter include the following: 

	WG6R- 0248-003-01
	The method to classify middleware core module

	WG6R- 0248-003-02
	The requirement of IPTV terminal middleware core module 

	WG6R- 0248-003-03
	The detailed function and definition of some middleware core module 

	WG6R- 0248-003-04
	Definition of the APIs interface of each middleware core module.

	ARCH.SERVICE.20
	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- 0241-011
	Firmware upgrade

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

	WG6R- 0241-013
	PVR functionality. 
This functionality should be consider as extension to STB. Hard disc with large space is required.  STB should  allow user to watch stored A/V stream and recording other channel at the same time. We can also consider possibility to record one channel and watch the other live. In that case STB should manage two different multicast stream at the same time. 

	None of ATIS item
	

	WG6R- 0148-001-04
	Use cases

	WG6R- 0213-001
	Presentation

	WG6R- 0213-001-01
	Provide user option to change the display to high contrast and inverted text

	WG6R- 0213-001-02
	Provide user option to change the size of the displayed text

	WG6R- 0213-001-03
	Use a clear font

	WG6R- 0213-001-04
	Avoid text over textured background

	WG6R- 0213-001-05
	Never rely solely on colour to convey information

	WG6R- 0213-001-06
	Ensure that 'please wait…' messages are obvious

	WG6R- 0213-001-07
	Avoid flashing and scrolling text

	WG6R- 0213-001-08
	Apply readability guidelines

	WG6R- 0213-001-09
	To highlight an option, favour markers over inversion

	WG6R- 0213-001-10
	Avoid, or provide an option to disable, brief display messages

	WG6R- 0213-001-11
	Avoid icons, or offer a text alternative

	WG6R- 0213-002
	Navigation

	WG6R- 0213-002-01
	Provide numerical navigation to all functions and links

	WG6R- 0213-002-02
	Provide the option of audible feedback of navigation

	WG6R- 0213-002-03
	Provide spoken feedback

	WG6R- 0213-003
	Remote control

	WG6R- 0213-003-01
	Buttons should contrast against the background

	WG6R- 0213-003-02
	Legends should contrast against their backgrounds

	WG6R- 0213-003-03
	Buttons should vary in shape and be arranged in clusters

	WG6R- 0213-003-04
	The numerical 5 key should have a tactile identifier

	WG6R- 0213-003-05
	Remote control should be usable by a single finger when resting flat on a table-top

	WG6R- 0213-003-06
	Label buttons with both text and symbols

	WG6R- 0213-003-07
	Conform to alphabetic allocation standards

	WG6R- 0213-004-01
	Front-panel instrumentation

	WG6R- 0213-004-02
	Make good use of front panel indicators

	WG6R- 0213-004-03
	Front panel controls must be able to operate basic functions

	WG6R- 0213-005
	Miscellaneous issues

	WG6R- 0213-005-01
	Ensure consistency

	WG6R- 0213-005-02
	Timeouts

	WG6R- 0213-005-03
	Keep feature settings between services

	WG6R- 0213-005-04
	Tactile indications on connectors

	WG6R- 0213-005-05
	Make available different options on different outputs

	WG6R- 0241-007
	Protocol for control session in VoD service 
For VoD service we can not use multicast transmission. Every user can order film in different time and  use VCR  trick mode functionality (pause ,FFW, RFW)  separately. That’s why for Video on Demand we propose to use RTSP protocol. It ensures both control unicast session and trick mode mechanism similar like in VCR device. 

	WG6R- 0241-008
	Cooperation with home networks (UPnP functionality)


4. Codec
	#
	Explanation

	ARCH.OPERATOR.05
	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- 0241-001
	Supported A/V compression format: 
The most efficient compression standard now is H264. It need less bandwidth than MPEG-2 for the same picture quality.  That’s why it is reasonable to use it as a standard for IPTV STB. Regarding Audio STB should support both 5.1 and Stereo audio stream. We propose to used AC3 or AAC standard in order to fulfil this requirement. Additionally because of the popularity MP3 format should be supported. In that case STB can be also used for decoding MP3 files from PC or any other home devices.  

	WG6R- 0190
	Minimum Requirements of H.264 for Maintaining Video Quality
To maintain video quality of H.264 as same as video quality of a conventional MPEG-2 video for high-definition, we proposed the following requirements:

	WG6R- 0190-001
	H264 video stream has to be encoded including the following MB(Macro-Block) modes:
 SKIP/Direct, P16x16, P16x8, P8x16, I4x4, I16x16

	WG6R- 0190-002
	H264 video stream also has to be encoded supporting the fractional of 1/4-pixel.

	WG6R- 0190-003
	According to the requirement of H.264 profile, H.264 has to support the following representation form, at least:

	WG6R- 0190-003-01
	SD 25P (720x480 : Standard Definition : Progressive 25 frames per second)

	WG6R- 0190-003-02
	HD720P 24 (1280x720 : High Definition : Progressive 24 frames per second)

	WG6R- 0190-003-03
	HD720P 30 (1280x720 : High Definition : Progressive 30 frames per second)

	WG6R- 0190-003-04
	HD1080i 30(1920x1080: High Definition : Interlaced 30 fields per second)

	WG6R- 0190-003-05
	HD1080i 60(1920x1080: High Definition : Interlaced 60 fields per second)

	WG6R- 0190-003-06
	HD1080P 30(1920x1080: High Definition : Progressive 30 frames per second)


5. Content Provision Platform
	#
	Explanation

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

	WG6R- 0113-001

(general requirement)
	 It needs to build a list of key terms about Content Provision，such as Content Provision, content maker, content assets and etc.

	WG6R- 0113-002
(Architecture )
	It should be a clear layered framework and comprise some dedicated functional modules or entities, each of which fulfils one function from  content perspective.

	WG6R- 0113-003

(content acquisition)
	Requirements for source live content and source off-line content verification, which may include content consistency, integrity and so on.  

	WG6R- 0113-004

(content acquisition)
	Requirements for source live content and source off-line content interfaces, such as content format, transferring physical interface and so on.

	WG6R- 0113-005

(Content processing)
	Requirements for content re-encoding, trans-coding and specification of output content.

	WG6R- 0113-006

(Content processing)
	Requirements for specification and examples on how to combine targeted contents with relevant metadata.

	WG6R- 0113-007

(Content management)
	Requirements for specific mechanism of content checkup,　content labelling,　content rating,　content cataloging,　broadcasting contro,content searching and so on. 

	WG6R- 0113-008

(Content management)
	Classification of audiovisual content quality.
It should provide specific classification of audiovisual content quality for helping content provider to satisfy requirements of classified QoE 

	WG6R- 0113-009

(Content management)
	Assessment of audiovisual content quality.
It should specify the subjective assessment method and objective assessment method of audiovisual content quality.

	WG6R- 0113-010

(Content management)
	Supervision of audiovisual content quality
It should provide specific classification of audiovisual content quality for helping content provider to satisfy requirements of classified QoE 

	WG6R- 0113-011

(Content operation)
	Content issue management

The content provision should be able to issue live content and off-line content to service provider through dedicated interfaces.

	WG6R- 0113-012

(Content operation)
	Content billing management

The content provision should provide comprehensive billing strategy, bill format, balance methods with service provider.

	WG6R- 0113-013

(Content operation)
	Content statistic management

The content provision should provide content statistical information such as audience rating of live content according to user type, gender, connected time and other information and also provide statistical analysis.


6. Others
	#
	Explanation

	ARCH.OPERATOR.05
	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- 0241-003
	Transport protocol for video stream  
STB should support both kind of video stream transport: MPEG-2 TS and RTP/RTCP.  The first is used commonly in existing encoders and streamers and the second can allow to integrate easily with IMS environment.

	ARCH.SERVICE.19
	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- 0257
	Profile and Level

	WG6R- 0257-001
	Minimal Profile – provides either Multicast IPTV channel service only (Minimal-Channel) or VOD service only (Minimal-VOD).

	WG6R- 0257-002
	Basic Profile – provides both Multicast IPTV channel service and VOD service.

	WG6R- 0257-003
	Core Profile – provides DVR service. This assumes the terminal has a local storage.

	WG6R- 0257-004
	Enhanced Profile – provides additional IP-based services.

	None of ATIS item
	

	WG6R- 0208
	Document form

	WG6R- 0241-004
	IP Network requirements:  

	WG6R- 0241-004-01
	IP version 6 and 4 should be supported

	WG6R- 0241-004-02
	100 Mbit/s network interface 

	WG6R- 0241-004-03
	DHCP protocol for obtaining IP parameters 
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