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Introduction 

The present document is the thirdfourth revision of TS 102 796. It is based on the secondthird revision but with some 

technologies updated and some new features. Technologies updated include the followingintention of: 

¶ The basic web standards have been updated from the HTML4, CSS2, DOM2 generationaddressing gaps 

relative to the HTML5, CSS3, DOM3 generation. 

¶ TheES 202 184 (MHEG-5 Broadcast profile of MPEG DASH has been updated to be based on the 2nd edition 

of ISO/IEC 23009-1 []  and includes additional features including ones added) as used in that edition. 

1) An updated version of CI Plus including the possibility of a hybrid terminal using a DRM systemthe UK and 

TS 101 812 (DVB-MHP) as used in a CICAM instead of or in addition to one integrated into the terminal; the 

possibility to use the CICAM Auxiliary File System (TS 103 205 [] , clause 9) allowing the Host to retrieve 

data/resources from the CICAM.Italy and 

New features include support foraddressing issues found since the following: 

¶ Video encoded in HEVC delivered via broadband. 

¶ Delivering and presenting subtitles associated with ISOBMFF content. 

¶ An application on the hybrid terminal launching an application on a Companion Screen Device and vice-versa. 

¶ Communication between applications on a hybrid terminal and applications on a Companion Screen Device or 

a second hybrid terminal. 

¶ Insertioncompletion of adverts into on-demand content. 

¶ Delivering A/V content via the broadcast (not in real-time) for later presentation. 

¶ Synchronization within a hybrid terminal between content delivered via broadband and other content delivered 

either via broadcast or broadband. 

¶ Synchronization between content presented on a hybrid terminal and applications or content presented on a 

Companion Screen Device or a second hybrid terminal. 

¶ Caching of DSM-CC object carousels. 

2) Launching of an application resident on the CICAMV1.3.1. 
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1 Scope 

The present document defines a platform for signalling, transport and presentation of enhanced and interactive 

applications designed for running on hybrid terminals that include both a DVB compliant broadcast connection and a 

broadband connection to the internet. 

The main uses of the broadcast connection are the following: 

¶ Transmission of standard TV, radio and data services. 

¶ Signalling of broadcast-related applications. 

¶ Transport of broadcast-related applications and associated data. 

¶ Transport of On Demand content for Push-services. 

¶ 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. 

¶ Starting applications on a Companion Screen Device. 

¶ Communicating with applications on a Companion Screen Device or a second hybrid terminal. 

¶ Synchronizing media and applications between a hybrid terminal and a Companion Screen Device or a second 

hybrid terminal. 

Applications are presented by an HTML/JavaScript browser. 

The platform has the following characteristics: 

¶ It is open and is not based on a single controlling authority or aggregator. 

¶ Services and content from many different and independent providers are accessible by the same terminal. 

¶ Standard functions of the terminal are available to all applications. Sensitive functions of the terminal are only 

available to trusted applications. 

¶ Services and content may be protected. 

¶ Broadcasted applications can be presented on terminals which are not connected to broadband. This includes 

both terminals which could be connected but have not yet been connected and terminals located where no 

broadband connectivity is available. 

¶ Applications or services provided by a device manufacturer are outside the scope of the present document even 

if they use the same browser and features as described by the present document. 

¶ Video, audio and system formats for the broadcast channel are outside the scope of the present document. 

Protocols for the broadcast channel are also outside the scope of the present document except for those relating 

to interactive applications and to synchronization. 

¶ Applications can run on different types of terminals such as IDTVs, set-top boxes, and PVRs. 

¶ Both broadcast-related and broadcast-independent applications are supported. 

The platform combines a profile of the Open IPTV Forum specifications with a profile of the DVB specification for 

signalling and carriage of interactive applications and services in Hybrid Broadcast/Broadband environments. In 

addition, the present document defines supported media formats, minimum terminal capabilities, and the application life 

cycle. 
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The present document requires terminals to run applications signalled as conforming to the two previous revisions. This 

allows for smooth transitions where the previous revisions have been deployed. 

The present document is intended to be usable without additional country/market-specific specifications. It is however 

also possible to combine it with country/market-specific specifications. 

2 References 

2.1 Normative references 

References are either specific (identified by date of publication and/or edition number or version number) or 

non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 

reference document (including any amendments) applies. 

The following referenced documents are necessary for the application of the present document. 

[1] Open IPTV Forum Release 2 specification, volume 5 (V2.3): "Declarative Application 

Environment". 

NOTE: Available at http://www.oipf.tv/specifications. 

[2] Open IPTV Forum Release 2 specification, volume 2 (V2.3): "Media Formats". 

NOTE: Available at http://www.oipf.tv/specifications. 

[3] TS 102 809 (V1.2.1): "Digital Video Broadcasting (DVB); Signalling and carriage of interactive 

applications and services in Hybrid Broadcast/Broadband environments". 

[4] Open IPTV Forum Release 2 specification, volume 4 (V2.3): "Protocols". 

NOTE: Available at http://www.oipf.tv/specifications. 

[5] Open IPTV Forum Release 2 specification, volume 7 (V2.3): "Authentication, Content Protection 

and Service Protection". 

NOTE: Available at http://www.oipf.tv/specifications. 

[6] IETF RFC 2616: "Hypertext transport protocol - HTTP 1.1". 

[7] IETF RFC 2818: "HTTP Over TLS". 

[8] IETF RFC 5246: "The Transport Layer Security (TLS) Protocol Version 1.2". 

[9] IETF RFC 5280: "Internet X.509 Public Key Infrastructure Certificate and Certificate Revocation 

List (CRL) Profile". 

[10] TS 102 851: "Digital Video Broadcasting (DVB); Uniform Resource Identifiers (URI) for DVB 

Systems". 

[11] Void. 

[12] CI Plus Forum, CI Plus Specification (V1.3.1) (2011-09): "Content Security Extensions to the 

Common Interface". 

NOTE: Available at http://www.ci-plus.com/data/ci-plus_specification_v1.3.1.pdf.  

[13] Void. 

[14] TS 101 154: "Digital Video Broadcasting (DVB); Specification for the use of Video and Audio 

Coding in Broadcasting Applications based on the MPEG-2 Transport Stream". 

[15] TS 102 366 (V1.2.1): "Digital Audio Compression (AC-3, Enhanced AC-3) Standard". 

[16] EN 300 468: "Digital Video Broadcasting (DVB); Specification for Service Information (SI) in 

DVB systems". 

http://www.oipf.tv/specifications
http://www.oipf.tv/specifications
http://www.oipf.tv/specifications
http://www.oipf.tv/specifications
http://www.ci-plus.com/data/ci-plus_specification_v1.3.1.pdf
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[17] Void. 

[18] Open IPTV Forum Release 2 specification, volume 3 (V2.3): "Content Metadata". 

NOTE: Available at http://www.oipf.tv/specifications. 

[19] TS 101 162: "Digital Video Broadcasting (DVB); Allocation of identifiers and codes for Digital 

Video Broadcasting (DVB) systems". 

[20] Void. 

[21] Void. 

[22] Void. 

[23] W3C Recommendation (October 2004): XML Schema Part 2: "Datatypes Second Edition". 

NOTE: Available at http://www.w3.org/TR/xmlschema-2/. 

[24] IETF RFC 6265: "HTTP State Management Mechanism". 

[25] Void. 

[26] IEC 62481-2 (2007-08): "Digital living network alliance (DLNA) home networked device 

interoperability guidelines - Part 2: Media Formats, ed1.0". 

[27] IETF RFC 3986: "Uniform Resource Identifier (URI): Generic Syntax". 

[28] W3C Recommendation (July 2002): "Exclusive XML Canonicalization - Version 1.0". 

NOTE: Available at http://www.w3.org/TR/xml-exc-c14n/. 

[29] ISO/IEC 23009-1 (2014): "Information technology -- Dynamic adaptive streaming over HTTP 

(DASH) -- Part 1: Media presentation description and segment formats". 

[30] ISO/IEC 23001-7 (2012): "Information technology -- MPEG systems technologies -- Part 7: 

Common encryption in ISO base media file format files". 

[31] Void. 

[32] Void. 

[33] Void. 

[34] Void. 

[35] Void. 

[36] ES 202 184 (V2.3.1): "MHEG-5 Broadcast Profile". 

[37] TS 103 205 (V1.1.2.1): "Digital Video Broadcasting (DVB); Extensions to the CI Plus 

Specification". 

[38] EN 301 192 (V1.5.1): "Digital Video Broadcasting (DVB); DVB specification for data 

broadcasting". 

[39] IETF RFC 22345234: "Augmented BNF for Syntax Specifications: ABNF". 

[40] IETF RFC 6455: "The WebSocket protocol". 

[41] W3C Candidate Recommendation (20 September 2012): "The WebSocket API". 

NOTE:  Available at http://www.w3.org/TR/2012/CR-websockets-20120920/. 

[42] W3C Recommendation (16 January 2014): "Cross-Origin Resource Sharing". 

NOTE: Available at http://www.w3.org/TR/2014/REC-cors-20140116/.  

Comment [SM1]: Issue 4748 

Comment [SM2]: Issue 3219 

http://www.oipf.tv/specifications
http://www.w3.org/TR/xmlschema-2/
http://www.w3.org/TR/xml-exc-c14n/
http://www.w3.org/TR/2012/CR-websockets-20120920/
http://www.w3.org/TR/2014/REC-cors-20140116/
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[43] EBU - TECH 3380: "EBU TT-D Subtitling distribution format", version 1.0, January 2014. 

[44] EBU - TECH 3381: "Carriage of EBU TT-D in ISOBMFF", version 1.0, October 2014. 

[45] TS 103 285 (V1.1.1): DVB Document A168: "Digital Video Broadcasting (DVB); MPEG-DASH 

Profile for Transport of ISO BMFF Based DVB Services over IP Based Networks". 

NOTE: Available at https://www.dvb.org/standards/dvb_dash.  

[46] ISO/IEC 13818-1 (2013): "Generic coding of moving pictures and associated audio information --

Part 1: Systems". 

[47] TS 103 286-2 (V1.1.1):DVB Bluebook A167-2 [06/2016]: "Digital Video Broadcasting (DVB); 

Companion Screens and Streams; Part 2: Content Identification and Media Synchronization". 

NOTE: Available at http://www.dvb.org/resources/public/standards/a167-2_dvb-css_part_2_content-ID-and-

media-sync_June2016.pdf 

[48] Void. 

[49] NIST Special Publication 800-57 Part 1-Rev 3: "Recommendation for Key Management: Part 1: 

General (Revision 3)". 

[50] DIAL 2nd Screen protocol specification v1.7 - 19 November 2014. 

NOTE: Available from http://www.dial-multiscreen.org/dial-protocol-specification. 

[51] W3C Working Draft (17 June 201408 October 2015 ): "HTML5.1 - A vocabulary and associated 

APIs for HTML and XHTML". 

[52] ISO/IEC 14496-30 (2014): "Information technology - Coding of audio-visual objects - Part 30: 

Timed text and other visual overlays in ISO base media file format". 

[53] Open IPTV Forum Release 1 specification, volume 5 (V1.2): "Declarative Application 

Environment". 

NOTE: Available at http://www.oipf.tv/specifications. 

[54] W3C Recommendation (28 October 2014): "HTML5 - A vocabulary and associated APIs for 

HTML and XHTML". 

NOTE: Available at http://www.w3.org/TR/2014/REC-html5-20141028/. 

[55] IETF RFC 4492: "Elliptic Curve Cryptography (ECC) Cipher Suites for Transport Layer Security 

(TLS)". 

[56] IETF RFC 5077: "Transport Layer Security (TLS) Session Resumption without Server-Side 

State". 

[57] IETF RFC 5289: "TLS Elliptic Curve Cipher Suites with SHA-256/384 and AES Galois Counter 

Mode (GCM)". 

[58] IETF RFC 5746: "Transport Layer Security (TLS) Renegotiation Indication Extension". 

[59] IETF RFC 6066: "Transport Layer Security (TLS) Extensions: Extension Definitions". 

[60] ISO 639-1 (2002): "Codes for the representation of names of languages -- Part 1: Alpha-2 code". 

[61] ISO 639-2 (1998): "Codes for the representation of names of languages -- Part 2: Alpha-3 code". 

[62] IETF RFC 2397: "The 'data' URL scheme". 

[63] CI Plus Forum, CI Plus Specification (V1.4.1) (2015-11): "Content Security Extensions to the 

Common Interface". 

Comment [SM3]: Issue 4446 

Comment [SM4]: Issue 5282 

Comment [SM5]: Issue 4363 

Comment [SM6]: Issue 4357 

https://www.dvb.org/standards/dvb_dash
http://www.dial-multiscreen.org/dial-protocol-specification
http://www.oipf.tv/specifications
http://www.w3.org/TR/2014/REC-html5-20141028/
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NOTE: Available at http://www.ci-plus.com/data/ci-plus_specification_v1.4.1.pdf.  When available, the latest errata 

version (V1.4.x) of the CI Plus Specification, as published on the CI Plus LLP Web site 

(http://www.ci-plus.com), replaces this reference. 

[64] IETF RFC 4122: ñA Universally Unique IDentifier (UUID) URN Namespaceò 

[65] W3C Working Draft (10th October 2013): ñWeb Audio APIò 

[66] W3C Working Draft (04 February 2016) : ñEncrypted Media Extensionsò 

NOTE: Available at https://www.w3.org/TR/2016/WD-encrypted-media-20160204/ 

 

2.2 Informative references 

References are either specific (identified by date of publication and/or edition number or version number) or 

non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the 

reference document (including any amendments) applies. 

The following referenced documents are not necessary for the application of the present document but they assist the 

user with regard to a particular subject area. 

[i.1] Void. 

[i.2] ES 202 130 (V2.1.2): "Human Factors (HF); User Interfaces; Character repertoires, orderings and 

assignments to the 12-key telephone keypad (for European languages and other languages used in 

Europe)". 

[i.3] TS 101 231 (V1.3.1): "Television systems; Register of Country and Network Identification (CNI), 

Video Programming System (VPS) codes and Application codes for Teletext based systems". 

[i.4] W3C draft in development: "How to Add a Favicon to your Site". 

NOTE: Available at http://www.w3.org/2005/10/howto-favicon. 

[i.5] Void. 

[i.6] Open IPTV Forum Release 2.3 specification volume 5a (V2.3): "Web Standards TV Profile". 

[i.7] HDMI 2.0 specification. 

NOTE: An introduction to the HDMI 2.0 specification is provided at 

http://www.hdmi.org/manufacturer/hdmi_2_0/. The specification itself is not publicly available. 

[i.8] The DIAL Application Name Registry. 

NOTE: Available at http://www.dial-multiscreen.org/dial-registry/namespace-database. 

[i.9] W3C Last Call Working Draft 24 April 2014: "Tracking Preference Expression (DNT)". 

NOTE: Available from http://www.w3.org/TR/2014/WD-tracking-dnt-20140424/. 

[i.10] IETF draft-zyp-json-schema-04 (January 2013): "JSON Schema: core definitions and 

terminology", F.Galiegue, K. Zyp and G. Court. 

NOTE: Available from http://tools.ietf.org/id/draft-zyp-json-schema-04.txt. 

[i.11] Void. 

[i.12] ISO/IEC 13818-6: "Information technology -- Generic coding of moving pictures and associated 

audio information -- Part 6: Extensions for DSM-CC". 

[i.13] "ots: Sanitiser for OpenType - Design Document" 

NOTE: Available from: https://code.google.com/p/ots/wiki/DesignDoc 

Comment [SM7]: Issue 4747 

Comment [SM8]: Issue 4353 

Comment [SM9]: Issue 4354 

Comment [SM10]: Issue 4361 

Comment [SM11]: Issue 4364 

Comment [SM12]: Issue 4356 

http://www.ci-plus.com/data/ci-plus_specification_v1.4.1.pdf
http://www.ci-plus.com/
https://www.w3.org/TR/2016/WD-encrypted-media-20160204/
http://www.w3.org/2005/10/howto-favicon
http://www.hdmi.org/manufacturer/hdmi_2_0/
http://www.dial-multiscreen.org/dial-registry/namespace-database
http://www.w3.org/TR/2014/WD-tracking-dnt-20140424/
http://tools.ietf.org/id/draft-zyp-json-schema-04.txt
https://code.google.com/p/ots/wiki/DesignDoc
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[i.14] POSSIBLE Mobile: ñThe Developerôs Guide to Unique Identifiersò 

NOTE: available from https://possiblemobile.com/2013/04/unique-identifiers/ 

[i.15] Marketing Land: ñGoogle Replacing ñAndroid IDò With ñAdvertising IDò Similar To Appleôs 

IDFAò 

NOTE: available from http://marketingland.com/google-replacing-android-id-with-advertising-id-similar-to-apples-

idfa-63636 

[i.16] WHATWG "Compatibility"  

NOTE: Available at https://compat.spec.whatwg.org/ 

[i.17] CA/Browser Forum, (Version 1.3.3, February 4 2016): ñBaseline Requirements Certificate Policy 

for the Issuance and Management of Publicly-Trusted Certificatesò 

NOTE: Available at https://cabforum.org/wp-content/uploads/CA-Browser-Forum-BR-1.3.3.pdf 

[i.18] W3C Candidate Recommendation, (08 October 2015): ñMixed Contentò 

NOTE: Available at https://www.w3.org/TR/mixed-content/ 

[i.  19] DASH Industry Forum:(V3.2) ñGuidelines for Implementation: DASH-IF Interoperability Pointsò 

NOTE: Available from http://dashif.org/wp-content/uploads/2015/12/DASH-IF-IOP-v3.2.pdf  

3 Definitions and abbreviations 

3.1 Definitions 

For the purposes of the present document, the following terms and definitions apply: 

application data: set of files comprising an application, including HTML, JavaScript, CSS and non-streamed 

multimedia files 

broadband: always-on bi-directional IP connection with sufficient bandwidth for streaming or downloading A/V 

content 

broadcast: classical uni-directional MPEG-2 transport stream based broadcast such as DVB-T, DVB-S or DVB-C 

broadcast-independent application: interactive application not related to any broadcast channel or other broadcast 

data 

broadcast-related application: interactive application associated with a broadcast television, radio or data channel, or 

content within such a channel 

broadcast-related autostart application: broadcast-related application intended to be offered to the end user 

immediately after changing to the channel or after it is newly signalled on the current channel 

NOTE: These applications are often referred to as "red button" applications in the industry, regardless of how 

they are actually started by the end user. 

companion screen: device (not another HbbTV® terminal) that can run applications that in turn link to and work with 

an HbbTV® terminal or HbbTV® application. For example, a mobile phone or tablet 

companion screen application: application running on a Companion Screen and either provided by a terminal 

manufacturer for linking to and work with the terminal (possibly including non-HbbTV® features) or provided by a 

service provider that can work in conjunction with an HbbTV® application running on the terminal 

companion screen device: companion screen 

digital teletext application: broadcast-related application which is intended to replace classical analogue teletext 

services 
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Hybrid broadcast broadband TV application: application conformant to TS 102 796 that is intended to be presented 

on a terminal conformant with TS 102 796. Such an application can be either a broadcast-related application or a 

broadcast-independent application and can transition between these application models 

hybr id terminal : terminal supporting delivery of A/V content both via broadband and via broadcast 

launcher application: role taken by an application that executes on a Companion Screen and provides services to 

support the functioning of Companion Screen applications 

linear A/V content: broadcast A/V content intended to be viewed in real time by the user 

non-linear A/V content: A/V content that which does not have to be consumed linearly from beginning to end for 

example, A/V content streaming on demand 

persistent download: non-real time downloading of an entire content item to the terminal for later playback 

NOTE: Persistent download and streaming are different even where both use the same protocol - HTTP. See 

clause 10.2.3.2. 

progressive download: variant of persistent download where playback of the content item can start before the 

download of the content item has completed 

NOTE: Progressive download is referred to as playable download in the OIPF DAE specification [1]. 

synchronization timeline: timeline used in communication between a Synchronization Client and the MSAS to give 

the Synchronization Client an understanding of the progress of time along that timeline 

terminal specific applications: applications provided by the terminal manufacturer, for example device navigation, 

set-up or an internet TV portal 

3.2 Abbreviations 

For the purposes of the present document, the following abbreviations apply: 

A/V  Audio Video 

AD Audio Description 

AIT  Application Information Table 

API Application Programming Interface 

AVC Advanced Video Coding 

CAM Conditional Access Module 

CAS Conditional Access System 

CDN Content Delivery Network 

CEA Consumer Electronics Association 

CE-HTML Consumer Electronics - Hypertext Markup Language 

CENC Common Encryption 

CI Common Interface 

CICAM Common Interface Conditional Access Module 

CIS Correlation Information Server 

CRC Cyclic Redundancy Check 

CS Companion Screen 

CSP Content and Service Protection 

CSS Cascading Style Sheets 

CSS-CII Interface for Content Identification and other Information 

CSS-TS Interface for Timeline Synchronization 

CSS-WC Interface for Wall Clock 

CTR Counter 

DAE Declarative Application Environment 

DASH Dynamic Adaptive Streaming over HTTP 

DLNA Digital Living Network Alliance 

DOM Document Object Model 

DRM Digital Rights Management 

DSM-CC Digital Storage Media - Command and Control 

DTD Document Type Definition 

DVB Digital Video Broadcasting 
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DVB-C Digital Video Broadcasting - Cable 

DVB-S Digital Video Broadcasting - Satellite 

DVB-SI DVB Service Information 

DVB-T Digital Video Broadcasting - Terrestrial 

EIT p/f EIT present/following 

EIT Event Information Table 

EPG Electronic Program Guide 

FDP File Delivery Protocol 

FEC Forward Error Correction 

FQDN Fully Qualified Domain Name 

FSA File System Acceleration 

GIF Graphics Interchange Format 

HbbTV® Hybrid broadcast broadband TV 

HEAAC High Efficiency AAC 

HTML Hypertext Markup Language 

HTTP Hypertext Transfer Protocol 

HTTPS Hypertext Transfer Protocol - Secure 

IP Internet Protocol 

ISO International Organization for Standardization 

ISOBMFF ISO Base Media File Format 

JPEG Joint Photographic Experts Group 

KID Key Identifier 

LCN Logical Channel Number 

MMI  Man Machine Interface 

MPD Media Presentation Description 

MPEG Motion Picture Experts Group 

MRS Material Resolution Server 

MSAS Media Synchronization Application Server 

OIPF Open IPTV Forum 

OITF Open IPTV Terminal Function 

PID Packet IDentifier 

PMT Program Map Table 

PNG Portable Network Graphics 

PSI Program Specific Information 

PVR Personal Video Recorder 

REST Representational State Transfer 

RCU Remote Control Unit 

SC Synchronization Client 

SD&S Service Discovery and Selection 

SDT Service Description Table 

SPTS Single Program Transport Stream 

SSL Secure Sockets Layer 

STC System Time Clock 

SVG Scalable Vector Graphics 

TLS Transport Layer Security 

TV Television 

UI User Interface 

UPnP Universal Plug and Play 

URL Uniform Resource Locator 

UTF-8 UCS Transformation Formatð8-bit 

XHTML  Extensible HyperText Markup Language 

XML  eXtensible Markup Language 

4 Overview 

4.1 Applications 

The web-based Hybrid Broadcast Broadband terminal as defined in the present document provides download and 

execution of applications which are defined as a collection of documents constituting a self-contained enhanced or 

interactive service. The documents of an application are HTML, JavaScript, CSS, XML and multimedia files. 
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The system architecture which allows for the provision of applications comprises a browser, application signalling via 

broadcast, broadband and from a Companion Screen Device, application transport via broadcast, broadband and from a 

CICAM, and synchronization of applications and broadcast services (see clause 4.2 for details). 

The present document addresses the following types of application: 

¶ Broadcast-independent application (i.e. not associated with any broadcast service). This type of application is 

downloaded via broadband and accesses all of its associated data via broadband. 

- Examples of this type of service are catch-up services and games where the application does not need 

access to any broadcast resources. 

¶ Broadcast-related application (i.e. associated with one or more broadcast services or one or more broadcast 

events within a service) that may be launched automatically ("autostart") or explicitly upon user request. This 

type of application may be downloaded via broadband, broadcast or CICAM and may access its data via any 

method. 

- Examples of this type of service are electronic program guides and teletext-like services where the 

application may wish to present the broadcast video in a window and access other broadcast resources 

(e.g. EIT metadata). 

The following possible uses of the browser environment are outside the scope of the present document: 

¶ Service provider related applications as defined in the OIPF DAE specification [1]. 

¶ Using the browser environment to provide terminal specific applications such as a channel navigator or a 

device setup menu. 

¶ Using the browser environment to display open Internet websites. 

¶ Using the browser environment to support other specifications such as DLNA Remote UI or the full set of 

Open IPTV Forum specifications. 

4.2 Architecture (informative) 

4.2.1 Introduction 

This clause gives an overview of the system architecture and explains the necessary functional components inside a 

hybrid terminal. The level of detail of this explanation is general and abstract. Details about the internal structure of the 

components (e.g. whether the DSM-CC client has an integrated cache or not) or about their practical implementation 

(e.g. whether a specific component is solved in hardware or software) are omitted. Also in practice several components 

could be combined in one component (e.g. a browser with an integrated application manager). The primary intention of 

this clause is to provide an introduction and an understanding of the overall concept and the needed components. The 

communication between these components is outside the scope of the present document. 

4.2.2 System overview 

A hybrid terminal has the capability to be connected to two networks in parallel. On the one side it can be connected to 

a broadcast DVB network (e.g. DVB-T, DVB-S or DVB-C). Via this broadcast connection the hybrid terminal can 

receive standard broadcast A/V (i.e. linear A/V content), non-realtime A/V content, application data and application 

signalling information. Even if the terminal is not connected to broadband, its connection to the broadcast network 

allows it to receive broadcast-related applications. In addition, signalling of stream events to an application is possible 

via the broadcast network. 

In addition the hybrid terminal can be connected to the Internet via a broadband interface. This allows bi-directional 

communication with the application provider. Over this interface the terminal can receive application data and non-

linear A/V content (e.g. A/V content streaming on demand). The hybrid terminal may also support non-real time 

download of A/V content over this interface. The broadband interface may also connect to Companion Screen Devices 

or other HbbTV® terminals on the same local network as the hybrid terminal. 

Figure 1 depicts the system overview with a hybrid terminal with DVB-S as the example of the broadcast connection. 
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Figure 1: System Overview 

4.2.3 Functional terminal components 

Figure 2 depicts an overview of the relevant functional components inside of a hybrid terminal. These components are 

described below the figure. 



 

HbbTV Association 

26 

Companion Screen 
Devices

Runtime Environment

Browser
Application 
Manager

Application Application Application

embedding/
control

Legend

AIT Data

Stream Events

Application Data

Linear A/V Content

Non-Linear A/V Content via broadband

Other Data (e.g. Channel List)

Object Carousel

Broadband

Broadcast

AIT
Filter

Companion 
Screen 

Interface

Companion Screen 
Devices

Broadcast 
Interface

Demultiplexing

Broadcast 
Processing

File Download 
Protocol Decoder

DSM-CC Client
Media Player

Synchronisation 
Manager

IP Processing

Broadband 
Interface

HbbTV Terminal

Non-Linear A/V Content via broadcast

CICAM

CI Plus interface

 

Figure 2: Functional components of a hybrid terminal 

Via the Broadcast Interface the terminal receives AIT data, linear A/V content, non-realtime A/V content, application 

data and stream events. The last two data streams are transferred by using a DSM-CC object carousel. Non-realtime 

content is transferred by using the FDP protocol. Therefore both a DSM-CC Client and a File Download Protocol 

Decoder are needed to recover the data from the object carousel and FDP data stream, respectively. The recovered data 

is provided to the Runtime Environment. The Runtime Environment can be seen as a very abstract component where 

the interactive application is presented and executed. The Browser, an Application Manager and the Companion Screen 

Interface form this Runtime Environment. The Application Manager evaluates the AIT to control the lifecycle for an 

interactive application. The Browser is responsible for presenting and executing an interactive application. 

Linear A/V content is processed in the same way as on a standard non-hybrid DVB terminal. This is included in the 

functional component named Broadcast Processing which includes all DVB functionalities provided on a common 

non-hybrid DVB terminal. Additionally some information and functions from the Broadcast Processing component can 

be accessed by the Runtime Environment (e.g. channel list information, EIT p/f, functions for tuning). These are 

included in the "other data" in figure 2. Moreover an application can scale and embed linear A/V content in the user 

interface provided by an application. These functionalities are provided by the Media Player. In figure 2 this includes 

all functionalities related to processing A/V content. 

Via the Broadband Interface the hybrid terminal has a connection to the Internet. This connection provides a second 

way to request application data from the servers of an application provider. Also this connection is used to receive A/V 

content (e.g. for Content on Demand applications). The component Internet Protocol Processing comprises all the 

functionalities provided by the terminal to handle data coming from the Internet. Through this component application 

data is provided to the Runtime Environment. A/V content is forwarded to the Media Player which in turn can be 

controlled by the Runtime Environment and hence can be embedded into the user interface provided by an application. 

In combination with the Media Player, the Synchronization Manager can synchronize content delivered to the hybrid 

terminal via the Broadband Interface and content delivered to the hybrid terminal via either the Broadband Interface 

or the Broadcast Interface.  
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The Companion Screen Interface enables the hybrid terminal to discover Companion Screen Devices and other 

hybrid terminals and to be discovered by Companion Screen Devices. Through it, interactive applications running in 

the Browser can request an application be installed or started on a Companion Screen Device and an application 

running on a Companion Screen Device a can request the Browser to start an interactive application. It provides a 

WebSocket server to enable an interactive application in the hybrid terminal and an interactive application on either a 

Companion Screen Device or a different hybrid terminal to communicate. In combination, the Companion Screen 

Interface and the Media Player together enable synchronization of content delivered to the hybrid terminal via either 

interface with content delivered to a Companion Screen Device or another hybrid terminal. 

Via the CI Plus interface, the hybrid terminal requests application data from the Auxiliary File System offered by the 

CICAM . 

4.3 Terminal capabilities and extensions 

The present document defines a base level (or set of capabilities for terminals) which shall be supported in all terminals. 

This base level supports interactive applications: 

¶ Which do not use video as part of their UI. 

¶ Which use broadcast video as part of their UI. 

¶ Which use unicast streaming content on demand as part of their UI. 

In addition to this base level, the present document includes four other features which may optionally be supported by 

terminals: 

¶ Support for downloading A/V content from the broadcast and broadband channels into persistent memory 

available locally to the terminal (both persistent download and progressive download) - this is referred to as 

the "download feature". 

¶ Support for scheduling and playback of recordings and time shifting of broadcast content using mass storage 

available locally to the terminal - this is referred to as the "PVR feature". 

¶ Support for protected content via broadband as defined in annex B. 

¶ Launching applications on a Companion Screen Device. 

Additionally the present document defines some aspects that are mandatory for terminals supporting CI Plus [12] in 

whole or in part. 

4.4 Specification overview 

The present document specifies the technical requirements for the system described in the previous clauses. It largely 

references parts of already available standards and specifications and adapts these parts where necessary. The most 

significant referenced documents are the following: 

¶ W3C HTML5 [54], as profiled by the OIPF Web Standards TV Profile [i.8]. 

¶ OIPF DAE specification - formally known as Open IPTV Forum Release 2 Volume 5 [1]. 

¶ DVB hybrid application signalling specification - formally known as TS 102 809 [3]. 

¶ MPEG DASH - formally known as ISO/IEC 23009-1 [29]. 

¶ MPEG CENC - formally known as ISO/IEC 23001-7 [30]. 
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Figure 3 shows a graphical overview of the relationship between the profile defined here and the above mentioned 

specifications. 
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Figure 3: Specification overview 

Important components provided by HTML5 [54] include: 

¶ The HTML markup language itself. 

¶ The <video>  element for presenting broadband delivered video in an HTML page. 

¶ The APIs for manipulating the contents of an HTML page from JavaScript. 

Important components provided by the OIPF DAE specification [1] include: 

¶ JavaScript APIs for applications running in a TV environment (e.g. broadcast video presentation, channel 

change). 

¶ Definition of embedding linear A/V content in an application. 

¶ Integration with content protection / DRM technologies 

TS 102 809 [3] provides the following components: 

¶ Application signalling. 

¶ Application transport via broadcast or HTTP. 

The audio and video formats are defined in the OIPF Media Formats specification [2]. 
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In some rare cases none of the referenced standards provide an appropriate solution. In these cases the requirements are 

directly defined in the present document (e.g. the application lifecycle definition). Additionally the present document 

provides recommendations on the user experience and a description of the system overview. 

The requirements in the OIPF and DVB specifications are only included if explicitly referenced in the present document 

or a dependency of those explicitly referenced parts. Other parts of those specifications are not required by the present 

document and should not be implemented unless required by another specification.  

4.5 Referenced W3C Specifications 

The present document requires support for the OIPF DAE Web Standards TV Profile (see clause A.1). Some normative 

references in that document are to W3C specifications which have not yet been fully approved or which might still be 

under development. In these cases, the reference is to a specific dated version of the specification. Terminals shall either 

implement the indicated parts of the referenced W3C specification version or the equivalent parts of a later published 

version of the specification which is either a Working Draft, a Candidate Recommendation, a Proposed 

Recommendation or a W3C Recommendation. These versions may be found by using the "This version", "Latest 

version" and "Previous version" links on the referenced web page for the W3C specification. 

Some features in web specifications are commonly implemented with vendor prefixes, either as well as the unprefixed 

version or instead of the unprefixed version. For more information see the WHATWG compatibility document [i.16]. 

For features required by the present document or normative references from the present document, HbbTV terminals 

shall always support the unprefixed version and may support the prefixed version. See also A.3.12 for requirements on 

HbbTV applications. 

5 User experience (informative) 

5.0 Introduction 

This clause describes the behaviour of the terminal as seen by the end-user. It should be considered as usability 

guidelines for implementing interactivity. However, the described behaviour usually results from the functionality 

coded into the broadcast application, rather than the terminal. 

A homogenous user experience is important to enable a successful interactive platform. To ensure this, both the 

manufacturer and the application developer should respect the following framework and guidelines. 

5.1 Visual appearance of interactive applications 

5.1.1 Balance of video and application 

Table 1 illustrates the range of different visual appearances the end user might experience. Each "screen" shows a 

different balance between "conventional TV" content and information delivered by an interactive application. 
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Table 1: Typical range of programme types perceived by end users 

 

1. Conventional TV 

 

2. TV with visual prompt of available information 
("Red Button") 

 

3. TV with information overlaid (still picture only in the 
overlaid information, no A/V in overlay) 

4. Information with video, audio or picture inset 
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5. Just information (without A/V) 

 

5.1.2 Service selection and event change 

The end-user may see a change in appearance either when she/he changes channel or when a service changes through 

time. 
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TV Service 1 TV Service 2 Radio Service 

   

   

   

 

Figure 4: What might be seen across channels and through time 

5.2 User input 

The user controls interactive applications using a user input device typically supplied with the terminal. This may be a 

conventional remote control or an alternative input device such as a game controller, touch screen, wand or drastically 

reduced remote control. 

NOTE: While the alternative input devices do not have buttons in the same way as a remote control, it is expected 

that implementations using these alternative input devices will include means to generate input to the 

application (called key events) logically equivalent to pressing buttons on a conventional remote control. 

Table 2 lists the buttons or key events which are relevant for the end user when using interactive applications. 

Requirements on implementations are found in Table 12table  in clause 10.2.2. 
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Table 2: Relevant remote control buttons or key events for the end user 
when using interactive applications 

Button or Key Event Usage 

TEXT or TXT or comparable button Launches the digital teletext application and/or the standard 
teletext as described in clause 5.3.4. 

red colour button  Usually displays or hides a broadcast-related autostart 
application. 

3 additional colour buttons (green, yellow, 
blue) 

Variable usage as defined by the application (typically short-cuts 
or colour-related functions). 

4 arrow buttons (up, down, left, right) Variable usage as defined by the application (typically focus 
movement or navigation through lists). 

ENTER or OK button Variable usage as defined by the application (typically selection of 
focused interaction elements or confirmation of requested 
actions). 

BACK button Variable usage as defined by the application (typically going back 
one step in the application flow). 

2 program selection buttons (e.g. P+ and P-) If available: selects the next or previous broadcast service in the 
internal channel list which may lead to the termination of the 
running application as described in clause 6. These functions 
remain active at all times while broadcast-related applications are 
running ï see clause 6.2.2.2. 

WEBTV or comparable button If available: opens a menu providing access to 
broadcast-independent applications as described in clause 5.3.5. 

EXIT or comparable button Terminates a running broadcast-related application and returns to 
last selected broadcast service (see clause 6.2.2.3). A running 
broadcast-independent application is still terminated but what 
happens next is implementation dependent. For example, it may 
vary depending on how the terminated application was originally 
started. 

 

Additionally, users may interact with an HbbTV® application via a Companion Screen application in place, or in 

addition to, the standard user input device supplied with the terminal. The Companion Screen application does not need 

to replicate the functions of, and may support features not available on, the standard user input device. 

5.3 Access to interactive applications 

5.3.1 Overview of ways of access 

The end user can access interactive applications via the following ways: 

¶ Accessing a typical broadcast-related autostart application by pressing the visually indicated "Red Button" (see 

clause 5.3.3.2). 

¶ Starting a digital teletext application by pressing the TEXT button (see clause 5.3.4). 

¶ Starting a broadcast-independent application through the Internet TV portal of the manufacturer if one is 

offered (see clause 5.3.5). 

¶ Starting an HbbTV® application on the terminal from an already running Companion Screen application. 

¶ Starting an application via a link in the currently running application. 

¶ Selecting a broadcast channel which has a broadcast-related autostart application which starts in full-screen 

mode (usually only used on radio or data services). 

5.3.2 Inaccessibility of applications 

If a non-autostart application (e.g. a digital teletext application) is not available via the broadcast channel but only via 

broadband and the terminal is not connected to a broadband network, the terminal should display a suitable error 

message encouraging the end user to connect the device to one. Technical error messages (e.g. HTML status code 404) 

or a black screen should be avoided. 
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Despite the device having an active broadband connection, failure to access the initial page of an autostart broadband 

service should not cause any message (error or otherwise) to be displayed on the screen and disturb the TV watching 

experience. 

5.3.3 Starting broadcast-related autostart applications 

5.3.3.1 Possible states of an autostart application 

Broadcast-related autostart applications are usually associated with a broadcast channel or an event (or part of an event) 

on that channel. In the first case, they start as soon as the channel is selected. In the second case, they start through an 

AIT update (usually co-incident with the start of the event). 

Broadcast-related autostart applications may be in one of the following states when they start: 

3) Displaying a "Red Button" notification to inform the user that the application is available. 

4) Displaying no user interface. 

5) Displaying their full user interface (usually only used on radio and data services). 

In general, autostart applications on TV services should not display their full user interface (i.e. state 3) automatically. 

Instead, the user is informed of their availability by the "Red Button" icon (i.e. state 1). Further parts of the application 

should not be started unless the end-user presses the "Red Button". 

Applications will start with a window covering the entire display in order that they can position the "Red Button" 

notification where they wish. Since the browser rendering canvas default colour is device-dependent, applications 

should explicitly set the background of their <body>  element to transparent using (for example) the following CSS rule: 

body {  

  background - color: transparent;  

}  

 

This ensures that the video for the current service is visible in those areas of the screen where the "Red Button" 

notification is not displayed. 

On some services (e.g. radio), a broadcast-related autostart application may start by displaying its full user interface 

(i.e. state 3) immediately without displaying a "Red Button" icon beforehand. 

When an application changes from state 1 or 3 to state 2, it should: 

¶ Remove all graphics on screen. 

¶ Stop presenting any kind of streaming audio or video. 

¶ Restart the broadcast service (if it is a broadcast-related application and the broadcast service has been 

stopped). 

¶ Rescale/reposition video to "full screen mode" (if video has been scaled/positioned). 

¶ Unmute audio (if audio has been muted). 

¶ Stop consuming any key events apart from the "Red button" (which should be used to change back to state 3). 

When an application changes from state 2 to state 1 or 3, it should: 

¶ Show new application graphics as appropriate. 

¶ Inform the terminal which key events it wishes to consume in its new state. 

For some use cases e.g. interactive radio applications, some of these may not apply. 
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5.3.3.2 "Red Button" applications 

This type of broadcast-related autostart application indicates its availability by displaying a "Red Button" icon on the 

screen. This icon is displayed for a time period and then it may disappear. Pressing the "Red Button" on the RCU 

always displays the full user interface of the application (see figure 5), whether the "Red Button" icon currently being 

displayed or not. If there is no broadcast-related autostart application, pressing the "Red Button" has no effect (see 

figure 6). 

NOTE: The "Red Button" icon is generated by the broadcast-related autostart application and therefore it is also 

designed by the owner of the application. 

 

 

Figure 5: Service with associated broadcast-related autostart application 

 

 

Figure 6: Service without associated broadcast-related autostart application 

The end user may be able to control a setting to disable the initial drawing of the "Red Button" indication. If the end 

user selects this setting then this broadcast autostart application will display its full user interface when it starts, without 

drawing a "Red Button" indication. Support for this setting is provided entirely by the application. If such a setting is 

available, it should be easy for the end user to find and its purpose should be clear to the end user. 

5.3.4 Starting digital teletext applications 

A digital teletext application is a special broadcast-related application which is started by pressing the TEXT button on 

the RCU. Depending on the provision of a digital teletext application and of standard teletext the reaction on pressing 

the TEXT button differs. 

Case A: If only the standard teletext is available on the current service, the standard teletext is displayed. 
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Figure 7: Service with standard teletext only 

Case B: If only a digital teletext application is available on the current service, this application is started. Pressing the 

TEXT button a second time terminates the application and causes the AIT to be re-parsed and any autostart application 

to be restarted. 

 

 

Figure 8: Service with digital teletext application only 

Case C: If both a digital teletext application and standard teletext are available on the current service, an easy to use 

mechanism should be implemented to toggle between the different teletext modes. 

EXAMPLE: Pressing the TEXT button for the first time could start the digital teletext application, pressing it 

for the second time would close the digital teletext application and start the standard teletext, and 

pressing it for the third time would close the standard teletext and rerun AIT parsing and start the 

autostart application if provided. 



 

HbbTV Association 

37 

 

 

Figure 9: Example of service with digital teletext application & standard teletext 

Case D: If a digital teletext application is signalled but not available (because the digital teletext application is only 

reachable via broadband and the terminal is not connected appropriately) but standard teletext is available, the standard 

teletext would be displayed (see also figure 7). 

Case E: If no digital teletext application is signalled and standard teletext is not available, nothing should happen. 

 

 

Figure 10: Service without associated teletext 

Case F: If a digital teletext application is signalled but not available (because the digital teletext application is only 

reachable via broadband and the terminal is not connected appropriately) and standard teletext is not available, the 

terminal would display an informative message encouraging the end user to connect the terminal to the internet. 

5.3.5 Starting broadcast-independent applications 

Broadcast-independent applications are started via a running application or an Internet TV Portal. An Internet TV Portal 

is an application which provides a type of start page where broadcast-independent applications are sorted and offered in 

an appropriate and useful way to the end user. The Internet TV Portal may be opened by pressing a dedicated Internet 

TV Button on the RCU. The type of interactive applications that are listed in the Internet TV Portal is the responsibility 

of the manufacturer. There may be an option for the user to add broadcast independent applications via manual URL 

entry or similar means like apps on mobile phones. The structure and the design of the start page is the responsibility of 

the manufacturer and out of the scope of the present document. Broadcast-independent applications are described in 

more detail in clause 6.2.2.6. 






































































































































































































































































































































































































































































































