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1 Introduction
The present contribution document provides candidate text for TR 26.953 on the interactivity environment of DVB and HbbTV, in the scope of the FS_IS3 study item, as agreed at SA4 #82.
Clause 2 contains the proposed text for a sub-clause of clause 5 of the next revision of the draft TR [1].

Note that diagrams have not been included, rather the reader is referred for these to the referenced DVB or HbbTV specification, so that no copyright infringements occur.

The following lists the abbreviations used in this contribution:

IDTV
Integrated digital television (receiver)

OIPF
Open IPTV Forum

PVR
Personal Video Recorder

STB
Set Top Box

2 The HbbTV / DVB interactive environment
2.1 Introduction

The HbbTV specification [2] provides a platform for signalling, transport, and presentation of enhanced and interactive applications designed to run on hybrid terminals that include both a DVB compliant broadcast connection and a broadband connection.
The HbbTV platform is open and is not based on a single controlling authority or aggregator; so services and content from many different and independent providers are accessible by the same terminal.

Figure 1 in [2] provides the system overview of HbbTV.

Standard functions of the terminal are available to all applications; sensitive functions of the terminal are available only to trusted applications.
HbbTV is applicable to various types of terminals, including IDTVs, STBs and PVRs. Services and content may be protected.
Both broadcast-related and broadcast-independent applications are supported. Broadcast applications can be presented on terminals which are not connected to broadband.
In the context of HbbTV, the main uses of the broadcast connection are the following:

· Transmission of broadcast TV, radio and data services;
· Signalling of broadcast-related applications;
· Transport of broadcast-related applications and associated data;
· Synchronization of applications and TV/radio/data services.
The main uses of the broadband connection are the following:

· Carriage of both on-demand and live content;
· Transport of broadcast-related and broadcast-independent applications and associated data;
· Exchange of information between applications and application servers.
2.2 DVB signalling and carriage of interactive applications
The DVB specification for application signaling and carriage [3] provides a framework for the signalling and carriage of interactive applications or services in both broadcast and broadband networks, covering the following aspects:

· Signalling of interactive applications or services;
This includes how the receiver identifies the applications associated with a service and finds the locations from which to retrieve them. Signalling is included that enables the broadcast service provider to manage the lifecycles of applications, and that enables the receiver to identify the sources of broadcast data required by the applications of a service.
All application signalling is carried in the Application Information Table (AIT), which is carried in the PMT of the broadcast stream, in an elementary stream of private sections.
The XML form of the AIT is used for application signalling on broadband networks.
· Distributing the file resources of interactive applications or services;

Carriage of file resources is specified for two cases: MPEG-2 DSM-CC Object Carousel for broadcast carriage, and HTTP 1.1 for carriage on broadband networks.
· Synchronising interactive applications or services to video or audio content;
Synchronisation is carried out by the use of DSMCC stream events, which can comprise either “do-it-now” events for immediate triggers, or stream events according to DVB timeline, for better timing accuracy.
An XML equivalent of DSMCC stream event is defined, for usage on broadband netwroks.
· Referencing video, audio or subtitle content from interactive applications or services;
The URL form “dvb:” has been defined for referencing DVB services.
The DVB application signalling specification is independent of any particular technology for interactive applications or services. It enables a wide range of different application models depending on which of the optional features are selected for the respective application environment.

2.3 HbbTV platform characteristics

Figure 2 of [2] provides an overview of the functional components of the HbbTV terminal.

HbbTV applications are presented by an HTML/JavaScript browser. The terminal browser environment is based on:

· OIPF Release 2:

· Volume 5 - Declarative Application Environment

· Volume 7 – Authentication, service protection and content protection

· TV functionality JavaScript API (OIPF Volume 5)

· CE-HTML (CEA-2014) (via OIPF Volume 5)

· W3C DOM2, CSS2, XHTML (via OIPF Volume 5 and CEA-2014)

The supported media formats are summarised by:

· OIPF Release 2, Volume 2 – Media formats, which mandates support for H.264/AVC video and HE-AAC audio, with many more optional formats defined;
· MPEG-DASH and –CENC;
· ISOBMFF live profile (applied to both on-demand and live content).
2.4 HbbTV specification evolution

The first version (V1.1.1) of the HbbTV specification [2] was published in June 2010.
The specification was revised in November 2012 and published by ETSI as [2] V1.2.1. This version is also commonly referred to as “HbbTV 1.5”, and it is the basis for all current HbbTV deployments.
A further revision was published recently by HbbTV in February 2015, and is commonly known as “HbbTV 2.0” [4]. The corresponding ETSI specification revision is under way.

The major new features of HbbTV V2.0 are:

· Support for companion screens (tablets or phones) and their synchronisation to broadcast delivered content;

· Privacy, based on W3C “do not track”;

· Subtitles for broadband delivered content, based on EBU-TT-D;

· Interoperation with CI Plus V1.4;

· Push VoD;

· Technology updates, in particular:

· HTML5;

· Addition of HEVC video content;

· MPEG-DASH delivered content according to DVB-DASH [5] (ETSI equivalent expected to be published soon).
HbbTV 2.0 compliant receivers are expected to start appearing in the market in 2016.
3 Proposal
Consider the text above in clause 2 for inclusion in the draft TR [1] as a sub-clause of clause 5.
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