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1 Introduction
At the 1st FG meeting, there was a request to examine the relevance to our scope on the candidate IPTV services listed in the document FG-IPTV-OD-0026 titled “Working Document on Service Scenario for IPTV”. This contribution proposes the primary set to be focused as ITU-T IPTV services and minimum metadata required for those services then outlines the structure of metadata specification.
2 Prioritized list of potential ITPV services

The following is the list of potential IPTV services enumerated in the document ATIS-0800002 [1]. Not all of the enumerations in ATIS document are cited but those services recognized as relevant for core set of services addressed by this FG are listed in prioritized order. 

1) Linear Broadcast TV
Linear Broadcast TV is a classic form of television offered by cable, terrestrial broadcasters and direct broadcast satellite providers. The stream does not have a fixed beginning or end point; it is temporally infinite in both directions.
2) Linear Broadcast with Trick Modes
Linear Broadcast with Trick Modes is the instance of Linear Broadcast TV that includes trick mode functionality such as pausing, rewinding, and fast-forwarding live TV.
3) Pay Per View (PPV)
Pay Per View is an offering of pay-television broadcasts to consumers in a manner so that they can buy a particular program event (e.g., a boxing match) separately from any package or subscription. The program event is shown at the same time to everyone ordering it (as opposed to a VOD program event).
4) Video/TV on Demand (VOD)

Video/TV on Demand service provides multiple independent unicast viewing sessions for a given piece of content with trick-play support. The user is in control of what is selected and transmitted for viewing. The VOD content is an object that has finite boundaries, meaning it has a defined beginning and end. VOD service is usually billed/charged to the consumer e.g. Subscription VOD (SVOD).
5) Download Based Video Content Distribution Services (Push VOD)
Download-based content distribution service downloads a complete logical content element (e.g., a program, an episode of a program series) to local storage (e.g., as part of the set top box function) in a first phase that then enables the consumer to trigger the rendering of the video content at a later time. The first phase of downloading may be triggered by consumer action, service provider action so-called “Push VOD” or local (e.g., set top) storage function.
6) Interactive TV (iTV)
Interactive TV (iTV) applications deliver functionality beyond that generally associated with the traditional television reception. The consumer has controls over application functionality, such as selection of specific elements of a large aggregate program stream, or interaction with applications running in the IPTV client implementing device or servers elsewhere in the Service Provider’s network.
3 Primary functions for IPTV services
This section details some of the primary functions of the IPTV service providers required to deliver the IPTV Services enumerated in previous section to the consumer domain. Many areas are to be standardized for accelerating implementation of interoperable solutions but we can list the following areas as minimum without tackling the physical aspect of the system.
Note that other SDOs will be proposing other schemes although there is some commonality. Since it seems obvious that there should be only one solution for the ITU-T compliant environment but they should not be precluded. ITU-T solutions should not prevent IPTV client device from being compliant to other standard. 
1) Network and service attachments

Network and service attachment functions correspond to those functions associated with enabling a consumer to connect to the network operator's IP-network for transport and value-added services. Functions associated with network and service attachments are;
- Consumer Identification, Authentication, and Authorization
- Transport Layer Configuration
- Services Layer Configuration
AAA(Authentication, Authorization, and Accounting) management may be layered in the environment where Network Provider and Service Provider has different accounting schemes.
2) Service discovery, selection and IPG (Interactive Program Guide)
After the network attachment process is complete, the IPTV client communicates with the network servers to figure out what services are available, how to attach to them, and how to initialize them. First, the service offerings are discovered, and then after the user has made his choice, the offering is selected. Service Discovery and Selection shall be based on the model defined in DVB standard specified in ETSI 102 034 as described in ATIS document. The protocol is specified between Service Provider and Consumer domain. 
The IPG is a service facilitated by IPTV client, which provides the consumer detailed information about the content available to them. The user interacts with service provider to receive the information through the transaction of push, pull or query-response. In the model described in DVB standard, an addendum to ETSI 102 034, metadata required for IPG is delivered to IPTV client through TV-Anytime metadata instances in BCG (Broadband Contents Guide).
First generation of IPTV services have employed a variety of browser solutions. A browser means a client module in the IPTV client device that loads and renders document described by a mark-up language, mostly based on versions of HTML and a scripting language. Since the always on return channel is available, the inclusion of a browser providing a generic thin client makes available the widest range of services. IPG functionality is also realized by this browser based solutions. In this scenario, delivered page is rendered and then specific IPTV APIs communicate with IPTV middleware are called to get and display content. 
3) Transport and session management
RTP and RTSP are appropriate streaming and session control standards but additional work needed to be done to narrow the choice of options and insure interoperability. Incorporation of IMS enabled architecture, SIP and SDP into session management is an area that needs a significant amount of work. 
4) Content and DRM

The identification of those solutions in media plane, streaming format, protocols and storage file formats and DRM schemes, already standardized should be coordinated or integrated in ITU-T IPTV architecture.
4 Metadata required for potential IPTV services
This section overview the typical metadata set required for each potential IPTV services enumerated in section 2. 
1) 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; 
- Title (, secondary title) of the program, group (e.g. series, package)

- Rights or Copy rights (with owner information)

- Name of service organization (e.g. broadcasting organization)

- Service (, channel) logo

- Primary (, secondary) spoken language

- Primary (, secondary) caption language

- Genre

- Keyword

- Description (, synopsis, abstract)

- Parental guidance or rating

- Credits (e.g. actor or director)

- Awards

- Location and time of production

- Review

- Segmentation

- Total number of items in a group

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

- Codec or format

- Acquisition or delivery schedule, protocol and address

- First/repeat broadcast flag
- Restriction on use 

 -- Region restriction

 -- Output control

2) Linear Broadcast with Trick Modes
Additional metadata specific to this service are;
- Restriction on use 

 -- Trick mode enabled

 -- Maximum buffering size or duration

3) Pay Per View (PPV)
Additional metadata specific to this service are;
- Schedule (, timeslots) for PPV

- Licensing and subscription information
 -- Retail price
 -- License information
4) Video/TV on Demand (VOD)
5) Download Based Video Content Distribution Services (Push VOD) 
Additional metadata specific to this service are;
- File format

- File size

- Restriction on use 

 -- Expiration date or deletion management information
6) Interactive TV (iTV)
Additional metadata specific to this service are;
- Acquisition or delivery information for associated interactive application

- Execution environment
5 Core profile derived from TV-Anytime metadata

FG should adopt the metadata standards already developed by bodies such as ETSI/DVB, CableLabs, etc. Even though there are differences in the terminology of the different sponsoring bodies, there are common elements that exist between them, and this same set of elements will be supported by ITU-T compliant IPTV environment. As referenced in ETSI/DVB, ARIB, CEA and other metadata schema development working, TV-Anytime metadata based on MPEG-7 descriptions has some commonality with those standards. 
Core profile of metadata is a key and will enhance interoperability. FG should specify the core element set and profile, with corresponding reference schema, and also versioning/updating scheme with its notification protocols. In DVB IPTV related working, there is an expectation towards developing a common metadata solution for DVB-IPI, -GBS and -CBMS/IPDC. Those working adopted TV-Anytime metadata or its subset as information provided to the IPTV client device responsible for creating the extended EPG. If they are developing common metadata profiles or toolkit then harmonization successfully achieved, FG should consider compliance with their solutions with which our potential IPTV services requirements are associated. And also FG needs some analysis on its compatibility with existing TV-Anytime metadata profiling activities in other SDOs. Profiling and harmonization policy on this requires further discussions.
6 Structure for metadata specification
The following outlines a reference structure for metadata specification.

1) Scope
Defines a scope; This specification is intended to provide normative restriction on certain aspects of the use of the TV-Anytime metadata and to provide core profile of its implementation for the entities who implement ITU-T IPTV services.

2) Reference, Definition, Abbreviation, Conventions
  (Generally found in ITU-T documents)
3) CRID (Content Reference IDentifier)
CRID is TV-Anytime defined identifier for content that is independent of its location. This section specifies the syntax of CRID and its encoding restriction of URI strings within ITU-T IPTV services.
4) Profile of TV-Anytime metadata

4-1) Referenced specification
The namespaces for the referenced metadata specifications and schema are identified. If FG creates an original XML schema, its namespace is specified. The schema extension section would be required if FG would integrate metadata elements and attributes from different specifications then merge them to unified schema. For example, applying to IMS enabled IPTV architecture, the elements for acquisition or delivery information part of metadata specification should be extended to include SDP as base format for describing multimedia sessions offering IPTV services.
4-1-1) Namespace definition

4-1-2) Extended schema (if required)

4-2) Profile
TV-Anytime metadata provides several options for how to structure metadata elements. Profile section defines the options that are mandatory, optional or not used for each elements and attributes defined in referenced specification. Profile specification should provide enough granularity for real IPTV client implementation.

4-3) Extended classification schema
The Classification Scheme (CS) is an MPEG-7 tool for the provision of controlled terminology for use in classification and is referred by TV-Anytime metadata instance. The namespaces for CS extended or originally created for ITU-T IPTV services are specified with their detail CS definitions.
4-4) Delivery protocol
This section defines metadata delivery protocols for uni-directional, multicast or unicast, and bi-directional, query/response based transport. The versioning and update scheme for local cache or database is managed by means specified in fragment encapsulation section. Mechanism should be provided for maintain the atomicity of the related fragments.
4-4-1) Uni-directional transport

4-4-2) Bi-directional transport

4-5) Fragment encapsulation
TVA fragment is a self-consistent atomic portion of a metadata description sent to the decoder. In this context self-consistency means that fragments can be obtained in a random order and each fragment can be transmitted and updated independently. The fragment should be encapsulated in container with fragment management information which allows the IPTV client device to identify new versions of a fragment without actually reading and comparing the content of the fragments. This section also specifies the transport encoding of uncompressed and/or compressed form of metadata instances, with candidate compression schemes.
4-5-1) Container structure

4-5-2) Compression scheme (if required)
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