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Description

Title of Invention: EVENT REGISTRATION AND NOTI-

FICATION
Technical Field

The present invention relates generally to event registration, notification and
signaling.

Background of the Invention
Background Art

A broadcast service is capable of being received by all users having broadcast
receivers. Broadcast services can be roughly divided into two categories, namely, a
radio broadcast service carrying only audio and a multimedia broadcast service
carrying audio, video and data. Such broadcast services have developed from analog
services to digital services. More recently, various types of broadcasting systems (such
as a cable broadcasting system, a satellite broadcasting system, an Internet based
broadcasting system, and a hybrid broadcasting system using both a cable network,
Internet, and/or a satellite) provide high quality audio and video broadcast services
along with a high-speed data service. Also, broadcast services include sending and/or
receiving audio, video, and/or data directed to an individual computer and/or group of
computers and/or one or more mobile communication devices.

In addition to more traditional stationary receiving devices, mobile communication
devices are likewise configured to support such services. Such configured mobile
devices have facilitated users to use such services while on the move, such as mobile
phones. An increasing need for multimedia services has resulted in various wireless/
broadcast services for both mobile communications and general wire communications.
Further, this convergence has merged the environment for different wire and wireless
broadcast services.

Advanced Television Systems Committee (ATSC) include a set of standards
developed by the Advanced Television Systems Committee for digital television
transmission over terrestrial, cable, and satellite networks. ATSC 2.0 allows interactive
and hybrid television technologies by connecting the TV with Internet services and
allowing interactive elements into the broadcast stream. ATSC 2.0 also allows for
advanced video compression, audience measurement, targeted advertising, enhanced
programming guides, video on demand services, and the ability to store information on
receivers, including non real-time (NRT) content. ATSC 3.0 provides additional
services to the viewer and increased bandwidth efficiency and compression per-

formance. ATSC3.0 support hybrid services where part of the service may be delivered
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via broadcast and part of the service may be delivered via broadband. One of the
aspects of ATSC 3.0 includes a technique for the registration of events to be received
by the receiver and/ or by applications on the receiver and a technique for the noti-
fication of such events to the receiver and/or to applications on the receiver. Addi-
tionally receiver may generate events and applications on the receiver may register to
receive the events. In that case the receiver may notify such events to the applications.
An ineffective technique for such registration and notification can result in excess

flooding of unnecessary messages to an application {from the receiver.
The foregoing and other objectives, features, and advantages of the invention will be

more readily understood upon consideration of the following detailed description of
the invention, taken in conjunction with the accompanying drawings.
Brief Description of Drawings
[fig. 1]FIG. 1 illustrates a block diagram illustrating an exemplary system that includes
one or more service providers and one or more receiver devices.
[fig.2]FIG. 2 illustrates a block diagram illustrating an example of a receiver device
that may implement one or more techniques of this disclosure.
[fig.3]FIG. 3 illustrates a block diagram illustrating an example of another receiver
device that may implement one or more techniques of this disclosure.
[fig.4]FIG. 4 illustrates an exemplary emsg box.
[fig.5]FIG. 5 illustrates an exemplary AEI (application event information) syntax.
[fig.6]FIG. 6 illustrates an exemplary evti box.
[fig.7]FIG. 7 illustrates an exemplary inband_event_descriptor() syntax.
[fig.8]FIG. 8 illustrates an exemplary eventType table.
Description of Embodiments

FIG. 1 is a block diagram illustrating an example of a system that may implement
one or more techniques described herein. The system 100 may be configured to
provide content information to a receiver device in accordance with the techniques
described herein. In the example illustrated in FIG. 1, the system 100 includes one or
more receiver devices 102A-102N, a television service network 104, a television
service provider site 106, a network 116, and a web service provider site 118. The
system 100 may include software modules. Software modules may be stored in a
memory and executed by a processor. The system 100 may include one or more
processors and a plurality of internal and/or external memory devices. Examples of
memory devices include file servers, FTP servers, network attached storage (NAS)
devices, local disk drives, or any other type of device or storage medium capable of
storing data. Storage media may include Blu-ray discs, DVDs, CD-ROMs, magnetic

disks, flash memory, or any other suitable digital storage media. When the techniques
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described herein are implemented partially in software, a device may store instructions
for the software in a suitable, non-transitory computer-readable medium and execute
the instructions in hardware using one or more processors.

The system 100 represents an example of a system that may be configured to allow
digital media content, such as, for example, television programming, to be distributed
to and accessed by a plurality of computing devices, such as the receiver devices
102A-102N. In the example illustrated in FIG. 1, the receiver devices 102A-102N may
include any device configured to receive a transport stream from the television service
provider site 106. For example, the receiver devices 102A-102N may be equipped for
wired and/or wireless communications and may include televisions, including so-called
smart televisions, set top boxes, and digital video recorders. Further, the receiver
devices 102A-102N may include desktop, laptop, or tablet computers, gaming
consoles, mobile devices, including, for example, “smart” phones, cellular telephones,
and personal gaming devices configured to receive a transport stream from the
television provider site 106. It should be noted that although example the system 100 is
illustrated as having distinct sites, such an illustration is for descriptive purposes and
does not limit the system 100 to a particular physical architecture. Functions of system
100 and sites included therein may be realized using any combination of hardware,
firmware, and/or software implementations.

The television service network 104 is an example of a network configured to enable
television services to be provided. For example, the television service network 104
may include public over-the-air television networks, public or subscription-based
satellite television service provider networks, and public or subscription-based cable
television provider networks and/or over the top or Internet service providers. It should
be noted that although in some examples the television service network 104 may
primarily be used to enable television services to be provided, the television service
network 104 may also enable other types of data and services to be provided according
to any combination of the telecommunication protocols described herein. The
television service network 104 may comprise any combination of wireless and/or
wired communication media. The television service network 104 may include coaxial
cables, fiber optic cables, twisted pair cables, wireless transmitters and receivers,
routers, switches, repeaters, base stations, or any other equipment that may be useful to
facilitate communications between various devices and sites. The television service
network 104 may operate according to a combination of one or more telecommu-
nication protocols. Telecommunications protocols may include proprietary aspects
and/or may include standardized telecommunication protocols. Examples of stan-
dardized telecommunications protocols include DVB (Digital Video Broadcasting)
standards, ATSC standards, ISDB (Integrated Services Digital Broadcasting)
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standards, DTMB (Digital Terrestrial Multimedia Broadcast) standards, DMB (Digital
Multimedia Broadcasting) standards, Data Over Cable Service Interface Specification
(DOCSIS) standards, Hybrid Broadcast and Broadband (HbbTV) standard, W3C
standards, and Universal Plug and Play (UPnP) standards.

Referring again to FIG. 1, the television service provider site 106 may be configured
to distribute television service via the television service network 104. For example, the
television service provider site 106 may include a public broadcast station, a cable
television provider, or a satellite television provider. In some examples, the television
service provider site 106 may include a broadcast service provider or broadcaster. In
the example illustrated in FIG. 1, the television service provider site 106 includes a
service distribution engine 108 and a multimedia database 110A. The service dis-
tribution engine 108 may be configured to receive a plurality of program feeds and
distribute the feeds to the receiver devices 102A-102N through the television service
network 104. For example, the service distribution engine 108 may include a broadcast
station configured to transmit television broadcasts according to one or more of the
transmission standards described above (e.g., an ATSC standard). The multimedia
database 110A may include storage devices configured to store multimedia content
and/or content information, including content information associated with program
feeds. In some examples, the television service provider site 106 may be configured to
access stored multimedia content and distribute multimedia content to one or more of
the receiver devices 102A-102N through the television service network 104. For
example, multimedia content (e.g., music, movies, and TV shows) stored in the
multimedia database 110A may be provided to a user via the television service
network 104 on an on demand basis.

The network 116 may comprise any combination of wireless and/or wired commu-
nication media. The network 116 may include coaxial cables, fiber optic cables,
twisted pair cables, Ethernet cables, wireless transmitters and receivers, routers,
switches, repeaters, base stations, or any other equipment that may be useful to fa-
cilitate communications between various devices and sites. The network 116 may be
distinguished based on levels of access. For example, the network 116 may enable
access to the World Wide Web. Or the network 116 may enable a user to access a
subset of devices, e.g., computing devices located within a user’s home. Thus the
network may be wide area network or local area network or a combination of it and
may also be generally referred to as Internet or broadband network. In some instances,
local area network may be referred to as a personal network or a home network.

The network 116 may be packet based networks and operate according to a com-
bination of one or more telecommunication protocols. Telecommunications protocols

may include proprietary aspects and/or may include standardized telecommunication
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protocols. Examples of standardized telecommunications protocols include Global
System Mobile Communications (GSM) standards, code division multiple access
(CDMA) standards, 3rd Generation Partnership Project (3GPP) standards, European
Telecommunications Standards Institute (ETSI) standards, Internet Protocol (IP)
standards, Wireless Application Protocol (WAP) standards, and IEEE standards, such
as, for example, one or more of the IEEE 802 standards (e.g., Wi-Fi).

Referring again to FIG. 1, the web service provider site 118 may be configured to
provide hypertext based content or applications or other metadata associated with ap-
plications or audio/ video/ closed caption / media content, and the like, to one or more
of the receiver devices 102A-102N through the network 116. The web service provider
site 118 may include one or more web servers. Hypertext content may be defined
according to programming languages, such as, for example, Hypertext Markup
Language (HTML), Dynamic HTML, Extensible Markup Language (XML), and data
formats such as JavaScript Object Notation (JSON). JavaScript Object Notation
(JSON) is a data interchange format.

JSON schema defines a JSON based format for defining the structure of JSON data.
JSON schema is intended to define validation, documentation, hyperlink navigation,
and interaction control of JSON data.

An object is an unordered collection of zero or more name and value pairs, where a
name is a string and a value is a string, number, Boolean, null, object, or array.

A JSON schema is a JSON document, which may be an object. Object properties
defined by JSON schema are called keywords or schema keywords.

A JSON schema may contain properties which are not schema keywords.

A JSON value may be an object, array, number, string, or one of false, null, or true.
The terms property or element or key or keyword or name or parameter or element
may be used interchangeably in this document. The term property may be used to refer

the name of an object or element or parameter in this document.

An example of a webpage content distribution site includes the United States Patent
and Trademark Office website. Further, the web service provider site 118 may be
configured to provide content information, including content information associated
with program feeds, to the receiver devices 102A-102N. Hypertext content and content
information may be utilized for applications. It should be noted that hypertext based
content and the like may include audio and video content. For example, in the example
illustrated in FIG. 1, the web service provider site 118 may be configured to access a
multimedia database 110B and distribute multimedia content and content information
to one or more of the receiver devices 102A-102N through the network 116. In one
example, the web service provider site 118 may be configured to provide multimedia

content using the Internet protocol suite. For example, the web service provider site
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118 may be configured to provide multimedia content to a receiver device according to
Real Time Streaming Protocol (RTSP). It should be noted that the techniques
described herein may be applicable in the case where a receiver device receives
multimedia content and content information associated therewith from a web service
provider site.

Referring to FIG. 1 the web service provider site may provide support for application
and events. An application may be a collection of documents constituting a self-
contained enhanced or interactive service. Documents of an application are, for
example: HTML, XHTML, Java, JavaScript, CSS, XML, multimedia files, etc. An in-
teractive application may be capable of carrying out tasks based on input from a
broadcaster or viewer. An event may be communication of some information from a
first entity to a second entity in an asynchronous manner. In some cases an event may
be communicated from one entity to another entity without an explicit request from the
first entity. An event may be a communication of some information from a first part of
an entity to a second part of the same entity in an asynchronous manner. By way of
example, the receiver device may communicate an event from a first part of the
receiver device to a second part of the same receiver device. An event reception may
(though not always) trigger an action. A receiver device may communicate an event
notification to an application. The application receiving event notification may be
running on the receiver or may be associated with the receiver.

Each of the receiver devices 102A-102N, may include a respective event receiver/
transmitter 120A-120N, also generally referred to herein as an event transceiver. The
event receiver/transmitter 120A-120N may be capable of receiving events, transmitting
events, and/or both receiving and transmitting events. In this manner, the television
service provider site 106 and/or the web service provider site 118 may communicate an
event to the event receiver/transmitter 120A-120N. In this manner, the event receiver/
transmitter 120A-120N may communicate an event to the television service provider
site 106 and/or the web service provider site 118. Further, one of the event receiver/
transmitter 120A-120N may communicate an event to another of the event receiver/
transmitter 120A-120N. Moreover, an event receiver/transmitter of one of the receiver
devices 102A-102N may communicate with another event receiver/transmitter of the
same receiver devices 102A-102N. The television service provider site 106 may
include a respective event/transmitter. The web service provider site 118 may include a
respective event/transmitter.

A model to execute interactive adjunct data services may include, for example, a
direct execution model and a triggered declarative object (TDO) model. In the direct
execution model, a declarative object (DO) can be automatically launched as soon as

the channel is selected by user on a receiver device 200, e.g. selecting a channel on a
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television. The channel may be virtual channel. A virtual channel is said to be
“selected” on a receiving device when it has been selected for presentation to a viewer.
This is analogous to being “tuned to” an analog TV channel. A DO can communicate
over the Internet with a server to get detailed instructions for providing interactive
features-creating displays in specific locations on the screen, conducting polls,
launching other specialized DOs, etc., all synchronized with the audio-video program.
In one embodiment the backend server may be the web service provider site 118.

In the TDO model, signals can be delivered in the broadcast stream or via the
Internet in order to initiate TDO events, such as launching a TDO, terminating a TDO,
or prompting some task by a TDO. These events can be initiated at specific times,
typically synchronized with the audio-video program. When a TDO is launched, it can
provide the interactive features it is programmed to provide.

The term Declarative Object (DO) can consist of a collection constituting an in-
teractive application. An application as defined previously may be a collection of
documents constituting a self-contained enhanced or interactive service. Documents of
an application are, for example: HTML, XHTML, Java, JavaScript, CSS, XML,
multimedia files, etc. An interactive application may be capable of carrying out tasks
based on input from a broadcaster or viewer.

The term “Triggered Declarative Object” (TDO) can be used to designate a
Declarative Object that has been launched by a Trigger in a Triggered interactive
adjunct data service, or a DO that has been launched by a Trigger, and so on it-
eratively.

A basic concept behind the TDO model is that the files that make up a TDO, and the
data files to be used by a TDO to take some action, all need some amount of time to be
delivered to a receiver, given their size. While the user experience of the interactive
elements can be authored prior to the broadcast of the content, certain behaviors may
be carefully timed to coincide with events in the program itself, for example the oc-
currence of a commercial advertising segment.

The TDO model separates the delivery of declarative objects and associated data,
scripts, text and graphics from the signaling of the specific timing of the playout of in-
teractive events.

The element that establishes the timing of interactive events is the Trigger.

The information about the TDOs used in a segment and the associated TDO events
that are initiated by Triggers is provided by a data structure called the “TDO Pa-
rameters Table” (TPT).

A TPT may contain information about TDOs of segments and the Events targeted to
them. TDO information may correspond to an application identifier (appID), an ap-

plication type, application name(s), application version, location of files which are part
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of the application, information that defines application boundary, and/or information
that defines application origin. Event information within a TPT may contain an event
identifier (eventID), action to be applied when the event is activated, target device type
for the application, and/or a data field related to the event. A data field related to event
may contain an identifier (datalD), data to be used for the event. Additionally, a TPT
may also contain information about trigger location, version, required receiver capa-
bilities, how long the information within the TPT is valid, when a receiver may need to
check and download a new TPT.

Actions control an application’s lifecycle. Actions may indicate to which state an ap-
plication may transition.

In an example, event(s) may correspond to application lifecycle control action(s).

In an example, application lifecycle control action(s) may correspond to event(s).

An Application Information Table (AIT) may provide information on for e.g. the
required activation state of applications carried by it, application type, application
profile, application priority, application version, application identifier (applD) etc.
Data in the AIT may allow the broadcaster to request that the receiver change the ac-
tivation state of an application. Note - an AIT may contain some data elements which
are functionally equivalent to some data elements in TPT.

In yet another embodiment an application may execute on a receiver 102A-102N
within a browser environment. In this case an application package may be downloaded
from a broadcast (e.g. 104) or broadband network (e.g. 116). Then the application is
launched by opening an Uniform Resource Locator (URL) with the application
package.

FIG. 2 is a block diagram illustrating an example of a receiver device that may
implement one or more techniques of this disclosure. The receiver device 200 is an
example of a computing device that may be configured to receive data from a commu-
nications network and allow a user to access multimedia content. In the example il-
lustrated in FIG. 2, the receiver device 200 is configured to receive data via a
television network, such as, for example, the television service network 104 described
above. Further, in the example illustrated in FIG. 2, the receiver device 200 is
configured to send and receive data via a local area network and/or a wide area
network. The receiver device 200 may be configured to send data to and receive data
from a receiver device via a local area network or directly. It should be noted that in
other examples, the receiver device 200 may be configured to simply receive data
through the television network 106 and send data to and/or receive data from (directly
or indirectly) a receiver device. The techniques described herein may be utilized by
devices configured to communicate using any and all combinations of communications

networks.
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As illustrated in FIG. 2, the receiver device 200 includes a central processing unit(s)
202, a system memory 204, a system interface 210, a demodulator 212, an A/V & data
demux 214, an event receiver 232, an audio decoder 216, an audio output system 218,
a video decoder 220, a display system 222, an I/O devices 224, and a network interface
226. The combination of the demodulator 212, the AV & data demux 214, and the
event receiver 232, may be considered an ATSC tuner 230. As illustrated in FIG. 2, the
system memory 204 includes an operating system 206, a html browser 207, and ap-
plications 208. Applications 208 may be called broadcaster applications. Applications
may include a module 2081 to register or unregister for event(s) and for receiving
event notifications. Some applications 208 may only register/ unregister for events and
receiver event notifications but may not transmit events. The html browser 207 may
also be suitable to receive and/or transmit events. The html browser may receive/
transmit events to event transmitter/ receiver 2081 in applications 208. The operating
system 206 may receive/ transmit events to event transmitter/ receiver 2081 in Ap-
plications 208. Each of the central processing unit(s) 202, the system memory 204, the
system interface 210, the demodulator 212, the A/V & data demux 214, the audio
decoder 216, the audio output system 218, the video decoder 220, the display system
222, the 1/0 devices 224, and the network interface 226 may be interconnected
(physically, communicatively, and/or operatively) for inter-component commu-
nications and may be implemented as any of a variety of suitable circuitry, such as one
or more microprocessors, digital signal processors (DSPs), application specific in-
tegrated circuits (ASICs), field programmable gate arrays (FPGAs), discrete logic,
software, hardware, firmware or any combinations thereof. It should be noted that
although example the receiver device 200 is illustrated as having distinct functional
blocks, such an illustration is for descriptive purposes and does not limit the receiver
device 200 to a particular hardware architecture. Functions of the receiver device 200
may be realized using any combination of hardware, firmware and/or software imple-
mentations.

The CPU(s) 202 may be configured to implement functionality and/or process in-
structions for execution in the receiver device 200. The CPU(s) 202 may be capable of
retrieving and processing instructions, code, and/or data structures for implementing
one or more of the techniques described herein. Instructions may be stored on a
computer readable medium, such as the system memory 204 and/or storage devices.
The CPU(s) 202 may include single and/or multi-core central processing units.

The system memory 204 may be described as a non-transitory or tangible computer-
readable storage medium. In some examples, the system memory 204 may provide
temporary and/or long-term storage. In some examples, the system memory 204 or

portions thereof may be described as non-volatile memory and in other examples
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portions of the system memory 204 may be described as volatile memory. Examples of
volatile memories include random access memories (RAM), dynamic random access
memories (DRAM), and static random access memories (SRAM). Examples of non-
volatile memories include magnetic hard discs, optical discs, floppy discs, flash
memories, or forms of electrically programmable memories (EPROM) or electrically
erasable and programmable (EEPROM) memories. The system memory 204 may be
configured to store information that may be used by the receiver device 2200 during
operation. The system memory 204 may be used to store program instructions for
execution by the CPU(s) 202 and may be used by programs running on the receiver
device 200 to temporarily store information during program execution. Further, in the
example where the receiver device 200 is included as part of a digital video recorder,
the system memory 204 may be configured to store numerous video files.

The applications 208 may include applications implemented within or executed by
the receiver device 200 and may be implemented or contained within, operable by,
executed by, and/or be operatively/communicatively coupled to components of the
receiver device 200. The applications 208 may be run within the html browser 207.
The applications 208 may include instructions that may cause the CPU(s) 202 of the
receiver device 200 to perform particular functions. The applications 208 may include
algorithms which are expressed in computer programming statements, such as, for-
loops, while-loops, if-statements, do-loops, etc. The applications 208 may be
developed using a specified programming language. Examples of programming
languages include, Java™, Jini™, C, C++, Objective C, Swift, Perl, Python, PhP,
UNIX Shell, Visual Basic, and Visual Basic Script. In the example where the receiver
devices 200 includes a smart television, applications may be developed by a television
manufacturer or a broadcaster. Although figures use the term applications 208 - plural,
there may be just a single application 208. As illustrated in FIG. 2, the applications 208
may execute in conjunction with the operating system 206. That is, the operating
system 206 may be configured to facilitate the interaction of the applications 208 with
the CPU(s) 202, and other hardware components of the receiver device 200. The
operating system 206 may be an operating system designed to be installed on set-top
boxes, digital video recorders, televisions, and the like. It should be noted that
techniques described herein may be utilized by devices configured to operate using any
and all combinations of software architectures. In some embodiments the operating
system 206 may be a middleware 206 which provides common functionality required
by applications. Also the term “run-time platform” may be used for this. In one
example, the operating system 206 and/or the applications 208 and/or the html browser
207 may be configured to establish a subscription with a receiver device and generate

content information messages in accordance with the techniques described in detail
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The system interface 210 may be configured to enable communications between
components of the computing device 200. In one example, the system interface 210
comprises structures that enable data to be transferred from one peer device to another
peer device or to a storage medium. For example, the system interface 210 may include
a chipset supporting Accelerated Graphics Port (“AGP”) based protocols, Peripheral
Component Interconnect (PCI) bus based protocols, such as, for example, the PCI
Express™ (“PCle”) bus specification, which is maintained by the Peripheral
Component Interconnect Special Interest Group, or any other form of structure that
may be used to interconnect peer devices (e.g., proprietary bus protocols).

As described above, the receiver device 200 is configured to receive and, optionally,
send data via a television service network. As described above, a television service
network may operate according to a telecommunications standard. A telecommu-
nications standard may define communication properties (e.g., protocol layers), such
as, for example, physical signaling, addressing, channel access control, packet
properties, and data processing. In the example illustrated in FIG. 2, the demodulator
212, the A/V & data demux 214, and/or the event receiver 232, may be configured to
extract video, audio, and data from a transport stream. A transport stream may be
defined according to, for example, DVB standards, ATSC standards, ISDB standards,
DTMB standards, DMB standards, and DOCSIS standards. It should be noted that
although the demodulator 212, the A/V & data demux 214, and the event receiver/
transmitter 232 are illustrated as distinct functional blocks, the functions performed by
the demodulator 212, the A/V & data demux 214 and/or the event receiver/transmitter
232, may be highly integrated and realized using any combination of hardware,
firmware and/or software implementations. Further, it should be noted that for the sake
of brevity a complete description of digital RF (radio frequency) communications (e.g.,
analog tuning details, error correction schemes, etc.) is not provided herein. The
techniques described herein are generally applicable to digital RF communications
techniques used for transmitting digital media content and associated content in-
formation.

In one example, the demodulator 212 may be configured to receive signals from an
over-the-air signal and/or a coaxial cable and perform demodulation. Data may be
modulated according a modulation scheme, for example, quadrature amplitude
modulation (QAM), vestigial sideband modulation (VSB), or orthogonal frequency
division modulation (OFDM). The result of demodulation may be a transport stream. A
transport stream may be defined according to a telecommunications standard,
including those described above. An Internet Protocol (IP) based transport stream may

include a single media stream or a plurality of media streams, where a media stream
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includes video, audio and/or data streams. Some streams may be formatted according
to ISO base media file formats (ISOBMFF). A Motion Picture Experts Group (MPEG)
based transport stream may include a single program stream or a plurality of program
streams, where a program stream includes video, audio and/or data elementary streams.
In one example, a media stream or a program stream may correspond to a television
program (e.g., a TV “channel”) or a multimedia stream (e.g., an on demand unicast).
The A/V & data demux 214 may be configured to receive transport streams and/or
program streams and extract video packets, audio packets, and data packets. That is,
the AV demux 214 may apply demultiplexing techniques to separate video elementary
streams, audio elementary streams, and data elementary streams for further processing
by the receiver device 200. In addition, the event receiver 232 may be configured to
receive specified events and/or transmit specified events.

Referring again to FIG. 2, packets may be processed by the CPU(s) 202, the audio
decoder 216, and the video decoder 220. The audio decoder 216 may be configured to
receive and process audio packets. For example, the audio decoder 216 may include a
combination of hardware and software configured to implement aspects of an audio
codec. That is, the audio decoder 216 may be configured to receive audio packets and
provide audio data to the audio output system 218 for rendering. Audio data may be
coded using multi-channel formats such as those developed by Dolby and Digital
Theater Systems. Audio data may be coded using an audio compression format.
Examples of audio compression formats include MPEG formats, AAC formats, DTS-
HD formats, and AC-3 formats. The audio system 218 may be configured to render
audio data. For example, the audio system 218 may include an audio processor, a
digital-to-analog converter, an amplifier, and a speaker system. A speaker system may
include any of a variety of speaker systems, such as headphones, an integrated stereo
speaker system, a multi-speaker system, or a surround sound system.

The video decoder 220 may be configured to receive and process video packets. For
example, the video decoder 220 may include a combination of hardware and software
used to implement aspects of a video codec. In one example, the video decoder 220
may be configured to decode video data encoded according to any number of video
compression standards, such as ITU-T H.262 or ISO/IEC MPEG-2 Visual, ISO/IEC
MPEG-4 Visual, ITU-T H.264 (also known as ISO/IEC MPEG-4 AVC), and High-
Efficiency Video Coding (HEVC). The display system 222 may be configured to
retrieve and process video data for display. For example, the display system 222 may
receive pixel data from the video decoder 220 and output data for visual presentation.
Further, the display system 222 may be configured to output graphics in conjunction
with video data, e.g., graphical user interfaces. Display system may comprise one of a

variety of display devices such as a liquid crystal display (LCD), a plasma display, an



13

WO 2017/135388 PCT/JP2017/003860

[0048]

[0049]

[0050]

organic light emitting diode (OLED) display, or another type of display device capable
of presenting video data to a user. A display device may be configured to display
standard definition content, high definition content, or ultra-high definition content.

The 1I/0 devices 224 may be configured to receive input and provide output during
operation of the receiver device 200. That is, the I/O device 224 may enable a user to
select multimedia content to be rendered. Input may be generated from an input device,
such as, for example, a push-button remote control, a device including a touch-
sensitive screen, a motion-based input device, an audio-based input device, or any
other type of device configured to receive user input. The I/O device(s) 224 may be op-
eratively coupled to the computing device 200 using a standardized communication
protocol, such as for example, Universal Serial Bus protocol (USB), Bluetooth, ZigBee
or a proprietary communications protocol, such as, for example, a proprietary infrared
communications protocol.

The network interface 226 may be configured to enable the receiver device 200 to
send and receive data via a local area network and/or a wide area network. Further,
network interface may be configured to enable the receiver device 200 to communicate
with a receiver device. The network interface 226 may include a network interface
card, such as an Ethernet card, an optical transceiver, a radio frequency transceiver, or
any other type of device configured to send and receive information. The network
interface 226 may be configured to perform physical signaling, addressing, and
channel access control according to the physical and Media Access Control (MAC)
layers utilized in a network.

As described above, the A/V & data demux 214 may be configured to extract data
packets from a transport stream. Data packets may include content information. In
another example, the network interface 226 and in turn the system interface 210 may
extract the data packets. In this example the data packets may originate from a
network, such as, the network 116. As used herein, the term content information may
refer generally to any information associated with services received via a network.
Further, the term content information may refer more specifically to information as-
sociated with specific multimedia content. Data structures for content information may
be defined according to a telecommunications standard. For example, ATSC standards
describe Program and System Information Protocol (PSIP) tables which include
content information. Types of PSIP tables include Event Information Tables (EIT),
Extended Text Tables (ETT) and Data Event Tables (DET). In ATSC standards, DETs
and EITs may provide event descriptions, start times, and durations. In ATSC
standards, ETTs may include text describing virtual channels and events. Further, in a
similar manner to ATSC, DVB standards include Service Description Tables, de-

scribing services in a network and providing the service provider name, and EITs
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including event names descriptions, start times, and durations. The receiver device 200
may be configured to use these tables to display content information to a user (e.g.,
present an EPG).

In addition to or as an alternative to extracting tables from a transport stream to
retrieve content information, as described above, the receiver device 200 may be
configured to retrieve content information using alternative techniques. For example,
ATSC 2.0 defines Non-Real-Time Content (NRTC) delivery techniques. NRTC
techniques may enable a receiver device to receive content information via a file
delivery protocol (e.g., File Delivery over Unidirectional Transport (FLUTE) and/or
via the Internet (e.g., using HTTP). Content information transmitted to a receiver
device according to NRTC may be formatted according to several data formats. One
example format includes the data format defined in Open Mobile Alliance (OMA)
BCAST Service Guide Version 1.0.1. In a similar manner, DVB standards define
Electronic Service Guide (ESG) techniques which may be used for transmitting
content information. A service guide may provide information about current and future
service and/or content. The receiver device 200 may be configured to receive content
information according to NRTC techniques and/or ESG techniques. That is, the
receiver device 200 may be configured to receive a service guide. In should be noted
that the techniques described herein may be generally applicable regardless of how a
receiver device receives content information. As described above, the receiver device
200 may be configured to send data to and receive data from a receiver device via a
local area network or directly.

FIG. 3 is a block diagram illustrating an example of a receiver device that may
implement one or more techniques of this disclosure. The receiver device 300 may
include one or more processors and a plurality of internal and/or external storage
devices. The receiver device 300 is an example a device configured communicate with
a receiver device. For example, the receiver device 300 may be configured to receive
content information from a receiver device. The receiver device 300 may include one
or more applications running thereon that may utilize information included in a content
information communication message. Receiver device 300 may be equipped for wired
and/or wireless communications and may include devices, such as, for example,
desktop or laptop computers, mobile devices, smartphones, cellular telephones,
personal data assistants (PDA), tablet devices, and personal gaming devices.

As illustrated in FIG. 3, the receiver device 300 includes a central processor unit(s)
302, a system memory 304, a system interface 310, a storage device(s) 312, an I/O
device(s) 314, and a network interface 316. As illustrated in FIG. 3, the system
memory 304 includes an operating system 306, applications 308, and/or a HTML
browser 309. Applications 308 may be called broadcaster applications. Applications



15

WO 2017/135388 PCT/JP2017/003860

[0054]

[0055]

[0056]

may include a module 3081 to register or unregister for event(s) and for receiving
event notifications. Some applications 308 may only register/ unregister for events and
receiver event notifications but may not transmit events. The html browser 309 may
also be suitable to receive and/or transmit events. The html browser may receive/
transmit events to event transmitter/ receiver 3081 in applications 308. The operating
system 306 may receive/ transmit events to event transmitter/ receiver 3081 in ap-
plications 308. It should be noted that although example the receiver device 300 is il-
lustrated as having distinct functional blocks, such an illustration is for descriptive
purposes and does not limit the receiver device 300 to a particular hardware or
software architecture. Functions of the receiver device 300 may be realized using any
combination of hardware, firmware and/or software implementations. One of the
difference between receiver of FIG. 2 and FIG. 3 is that the FIG. 3 receiver may
primarily get all its data from the broadband network.

Each of the central processor unit(s) 302, the system memory 304, and the system
interface 310, may be similar to the central processor unit(s) 202, the system memory
204, and the system interface 210 described above. The storage device(s) 312 represent
memory of the receiver device 300 that may be configured to store larger amounts of
data than system memory 304. For example, the storage device(s) 312 may be
configured to store a user’s multimedia collection. Similar to the system memory 304,
the storage device(s) 312 may also include one or more non-transitory or tangible
computer-readable storage media. The storage device(s) 312 may be internal or
external memory and in some examples may include non-volatile storage elements.
The storage device(s) 312 may include memory cards (e.g., a Secure Digital (SD)
memory card, including Standard-Capacity (SDSC), High-Capacity (SDHC), and
eXtended-Capacity (SDXC) formats), external hard disk drives, and/or an external
solid state drive.

The 1/0 device(s) 314 may be configured to receive input and provide output for
receiver device 300. Input may be generated from an input device, such as, for
example, touch-sensitive screen, track pad, track point, mouse, a keyboard, a mi-
crophone, video camera, or any other type of device configured to receive input.
Output may be provided to output devices, such as, for example, speakers or a display
device. In some examples, the I/0 device(s) 314 may be external to the receiver device
300 and may be operatively coupled to the receiver device 300 using a standardized
communication protocol, such as for example, Universal Serial Bus (USB) protocol.

The network interface 316 may be configured to enable the receiver device 300 to
communicate with external computing devices, such as the receiver device 200 and
other devices or servers. Further, in the example where the receiver device 300

includes a smartphone, the network interface 316 may be configured to enable the
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receiver device 300 to communicate with a cellular network. The network interface
316 may include a network interface card, such as an Ethernet card, an optical
transceiver, a radio frequency transceiver, or any other type of device that can send and
receive information. The network interface 316 may be configured to operate
according to one or more communication protocols such as, for example, a Global
System Mobile Communications (GSM) standard, a code division multiple access
(CDMA) standard, a 3rd Generation Partnership Project (3GPP) standard, an Internet
Protocol (IP) standard, a Wireless Application Protocol (WAP) standard, Bluetooth,
ZigBee, and/or an IEEE standard, such as, one or more of the 802.11 standards, as well
as various combinations thereof.

As illustrated in FIG. 3, the system memory 304 includes the operating system 306,
the HTML browser 309, and the applications 308 stored thereon. The operating system
306 may be configured to facilitate the interaction of applications 308 with the central
processing unit(s) 302, and other hardware components of the receiver device 300. The
operating system 306 may be an operating system designed to be installed on laptops
and desktops. For example, the operating system 306 may be a Windows(a registered
trademark) operating system, Linux, or Mac OS. The operating system 306 may be an
operating system designed to be installed smartphones, tablets, and/or gaming devices.
For example, the operating system 306 may be an Android, 10S, WebOS, Windows
Mobile(a registered trademark), or a Windows Phone(a registered trademark) operating
system. It should be noted that the techniques described herein are not limited to a
particular operating system.

The applications 308 may be any applications implemented within or executed by
receiver device 300 and may be implemented or contained within, operable by,
executed by, and/or be operatively/communicatively coupled to components of
receiver device 300. The applications 308 may include instructions that may cause the
central processing unit(s) 302 of the receiver device 300 to perform particular
functions. The applications 308 may include algorithms which are expressed in
computer programming statements, such as, for loops, while-loops, if-statements, do-
loops, etc. Further, the applications 308 may include second screen applications.

Various event tables may provide information about events. These may include
tables such as TDO Parameters Table (TPT) of ATSC A/105:2014: “ATSC Candidate
Standard: Interactive Services Standard”, April 2014 incorporated by reference herein
in its entirety, event message table (EMT), event stream table (EST), etc. These are just
examples and any table or data structure that carries event and/ or action information
may be referred to as event table herein.

Although application tables and event tables are specified separately. In some case

they may be combined. Also other type of tables may be define. For example a service
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list table may provide service level information. In some case a signaling table may be
defined. The techniques described in this disclosure are applicable to any such tables
which needs to be communicated dynamically from one entity to another entity.
Dynamic communication refers to being able to send a new or updated version of table
or information therein from one entity to another in real-time.

An action may be taken as a result of delivering an event, which may be initiated by
notifications delivered by any mechanism, such as being delivered using a broadcast
based system or a broadband based system, whether encoded in a traditional data
service or within the bitstream encoded in one or more watermarks.

In a general manner, events may be included within event streams, which have one or

more of the following attributes,

schemeldUri is a globally unigue identifier of the type of the event stream;
value is an identifier of the sub-type of the event stream, scoped by schemeldUri; and

timescale is a time scale used for the timing of events in the event stream.

Each individual event in an event Stream may have one or more of the following ad-

ditional attributes,

presentationTime is a start time of the event;
duration is a duration of the event;
id is a unique identifier of the event within the event stroam; and

data is data that accompanies the event that is-used by an application that responds to

the event.

The data types of these attributes and their semantics may be modified, as desired.

The specifier of an event stream may select the “schemeldUri” attribute and
determine the possible values of the “value” attribute and their properties, including
whether a “data” element is included, and if so what its structure is.

The delivery of the events in a broadcast based system preferably uses either Real-
time Object delivery over Unidirectional Transport/ Dynamic Adaptive Streaming over
HTTP (ROUTE/DASH) based services or MPEG Media Transport (MMT) based
services. ROUTE/ DASH and MMT are defined in ATSC A/331 Candidate Standard
available at:
http://atsc.org/candidate-standard/a331-atsc-candidate-standard-signaling-delivery-syn
chronization-and-error-protection/ which is incorporated herein by reference. MMT is
described in ISO/IEC: ISO/IEC 23008-1, “Information technology-High efficiency

coding and media delivery in heterogeneous environments-Part 1: MPEG media
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transport (MMT),” which is incorporated by reference herein in its entirety. MMT
defines a MPU (MMT package Processing Unit) as “a media data item that may be
processed by an MMT entity and consumed by the presentation engine independently
from other MPUs.” With respect to broadcast events delivered via the ROUTE/
DASH-based system, the events may be delivered as DASH events, using either of the
two mechanisms for event delivery defined in the DASH specification. The first
mechanism is EventStream element(s) appearing in a period element of the
MPD(Media Presentation Description). The second mechanism is event(s) in ‘emsg’
box(es) appearing in representation segments, with their presence signaled by one or
more InbandEventStream elements of the representation in the MPD. The first and
second mechanism may be mixed, if desired, resulting in a single event stream that
includes some events delivered via an EventStream element and others delivered via
‘emsg’ boxes.

The EventStream element, defined in section 5.10.2 of the DASH standard ISO/IEC
23009-1:2012 Information technology - Dynamic adaptive streaming over HTTP
(DASH) - Part 1: Media presentation description and segment formats, incorporated by
reference herein, is especially well suited for “static” events - i.e., events for which the
timing is known ahead of time. An EventStream element maybe generally considered a
list of event elements. Each EventStream element may have a schemeldUri attribute
and a value attribute to identify the type of events in the EventStream, and a timescale
attribute to indicate the reference time scale for the event presentation times and
durations. Each event in an EventStream element may have a presentationTime
attribute to indicate the start time of the event (relative to the start of the period), a
duration attribute to indicate the duration of the event, an id attribute to identify the
event instance, and a data element to provide information for carrying out the action
initiated by the event. The structure of the data element is determined by the type of
the event. There can be multiple EventStream elements of different types in a period.

Some DASH-specific schemeldUri identifiers are defined in section 5.10.4 of the
DASH standard, along with the usage of the accompanying value identifiers and the
semantics of the corresponding events. Additional schemeldUri identifiers may be
defined as desired. The “owner” of a schemeldUri value may ensure that it is unique
(for example, that it is based on a URI controlled by the owner), and may define the
usage of the corresponding value attribute and the semantics of the events.

An ATSC-specific schemeldUri identifier may be defined, along with the usage of
the accompanying value identifier and the semantics of the events. Other schemeldUri
identifiers can be defined by application developers, as desired, for particular ap-
plications.

An InbandEventStream element of a representation indicates the presence of ‘emsg’
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boxes in the segments of the representation. The InbandEvent element may have at-
tributes schemeldUri and value to indicate the type of the events that can appear. Each
‘emsg’ box that appears in a segment of a representation may have fields schemeldUri
and value to indicate the event stream, they belong to, and fields (a) timescale to
indicate the reference time scale for the event, used for the presentation time and the
duration, (b) presentation_time_delta to indicate the start time of the event relative to
the earliest presentation time of any access unit in the segment in which the ‘emsg’ box
appears, (c) event_duration to indicate the duration of the event, (d) id to identify the
event instance, and (e) message_data if needed to carry out the action initiated by the
event. Events delivered in ‘emsg’ boxes are especially well suited for “dynamic”
events - i.e., events for which the timing only becomes known at the last minute (such
as an event initiating some action by an application when a touchdown is scored in a
football game).

Referring to FIG. 4, the structure of an ‘emsg’ box as defined in the DASH standard
is illustrated.

Referring to FIG. 5, with respect to broadcast events delivered via the MMT-based
system, the events may be delivered in an XML document referred to as an application
event information (AEI) document. This document is suitable for static events. When
an AEI is delivered via a broadcast, it may be delivered in the service layer signaling
for the service. Events in an MMT-based service may also be carried in ‘evti’ boxes in
MPUs. This technique is well suited for dynamic events.

Referring to FIG. 6, an exemplary structure of an ‘evti’ box is illustrated. Such an
‘evtl’ box may appear at the beginning of the MPU, after the ‘ftyp’ box, but before the
‘moov’ box, or it may appear immediately before any ‘moof” box. These boxes -
‘ftyp’, ‘moov’, ‘moof” are as described in ISO/IEC 14496-15: 2014: "Information
technology - Coding of audio-visual objects - Part 15: Carriage of NAL unit structured
video in the ISO base media file format" which is incorporated herein by reference.

The MMT event descriptor may be signed in a MMT Package table (MPT), as
defined in ISO/IEC 23008-1, incorporated by reference herein in its entirety.

Referring to FIG. 7, the MMT Package Table (MPT) message provides the in-
formation related to an MMT Package including the list of assets. An
inband_event_descriptor() contained in an asset-level descriptor part of the signaling
message indicates the presence of events in the MPUs.

As described herein, the broadcast delivery supports batch delivery of events in an
MPD or AEI and incremental delivery of events in representation segments or MPU s,
the broadband delivery may also support batch delivery and incremental delivery.
When events for a service are delivered via broadband in batch mode (which is es-

pecially suitable for static events), they may be delivered in EventStream elements in
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an MPD which is delivered via broadband using HTTP, or in an AEI which is
delivered via broadband using HT'TP. When delivered via broadband, MPDs and AEIs
may be available by an HTTP Request, using the base URL for this purpose which is
signaled in the SLT for the service (or a URL obtained from a watermark in a redis-
tribution technique).

The timing and location for retrieving a scheduled update to an MPD or AEI via
broadband are provided by the validUntil and nextURL properties in the metadata
wrapper of the MPD or AEI. An unscheduled update availability is signaled asyn-
chronously via a dynamic event.

When events for a service are delivered incrementally via broadband (which is es-
pecially suitable for dynamic events), they may be delivered as ‘emsg’ boxes in DASH
Segments of content being delivered via broadband, if any components of the service
are being delivered via broadband, or they may be acquired via polling an HTTP
server, using the URL of a dynamic Event server obtained from the SLT, or they may
be acquired via a dynamic event websocket server, using the URL of a dynamic event
websocket server obtained from the SLT.

The format of events delivered via HTTP servers or web sockets may be the same as
the format of the ‘emsg’ boxes described herein for ROUTE/DASH-based services, or
the format of the ‘evti’ boxes defined above for MMT-based services, except that in
the ROUTE/DASH case they are prefixed with an MPD ID and a Period ID, and in the
MMT case they are prefixed with an Asset ID and an MPU sequence number. In the
ROUTE/DASH case the presentation_delta is relative to the start time of the
referenced period, and in the MMT case the presentation_delta is relative to the earliest
access unit presentation time of the referenced MPU.

In a redistribution setting, events can be acquired via watermarks, as described in the
A/336 “Audio/Video Watermark Payload” standard incorporated by reference herein.
Events can also be delivered in the private data area of audio streams.

It is desirable to include a technique by which events from various source may be
registered, such as those events available by a broadband technique and/or a broadcast
technique or locally via receiver. While registering to receive particular events may be
beneficial, such as all events for an application related to a football game, it may be
desirable to include the capability of registering for only particular types of such
events, such as an event when touchdowns of a football game happen as opposed to an
event when field goals of a football game happen. In the case of selective capability to
transmit events to a particular receiver, or selective capability to transmit events from a
receiver to an application the selected types of events that are registered, and in
particular the selected sub-events that are registered, may be provided from a

transmitter to a receiver or from a receiver to an application while omitting providing
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the other type of events and sub-events. In the case that there is no selective capability
to transmit events to a particular receiver, the selected types of events that are
registered, and in particular the selected sub-events that are registered, may be filtered
to only include the registered events and sub-events by the tuner of the receiver. In
some cases, while registering to receive particular events it may be desirable to
increase the computational efficiency of the receiving system and increase the
likelihood that such events are received, by grouping a plurality of events together in a
single data structure that is being provided.

Applications running on for example a receiver, such as in a run-time platform, may
be notified when particular events occur. An application that wishes to be notified
when a particular type of event occurs may register with the provider of the event for
that type of event and may also provide a name of a callback routine.

The Event Registration API may be defined as follows:

method: "org.atse,event.register”
params: Event type (see FIG, 8) which is reqhired.and, callback routine name and for
some types of events, one or more additional arguﬁlent object.

An exemplary JSON Schema for event registration API may be defined as follows:
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{ "type": "object",
"properties”: {
"eventType": {

"type": "string"

}7

"callbackFunection": {

"type": "string"
},
"eventArg™ {"type™ object"}
I

"required": [

"eventType"

eventType: This string shall correspond to a valﬁe‘speciﬁed in Fig. 8 eventType
column

eventArg: The eventArg object shall be present for certain values of eventType
and absent otherwise. The required structure of the eventArg object for a
particular eventType is defined in the reference given in FIG. 8. Only
events of type eventStream have eventArg present.

callBackFunction® call back function

[0085]  In another example an exemplary JSON Schema for event registration API may be

defined as follows:
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"type": "object",

"properties”: {
"eventType": {"type": "string"},
"eventArg" {"type“’I "object"},

"required": ["eventType"]

"required™: ["eventType"]

eventType: This string shall correspond to a value specified in Fig. 8 eventType
column

eventArg: The eventArg object shall be present for certain values of eventType
and absent otherwise. The required structure of the eventArg object for a
particular eventType is defined in the reference given in FIG. 8. Only
events of type eventStream have eventArg present.

[0086]  The result from the invocation of the method: org.atsc.event.register may be :
reglD (String): registration identifier string associated with this registration if reg-
istration was successful and null if registration was unsuccessful.
[0087] In a further variant a success/ error code may also be returned as a result. The
resulting error codes may be, as follows, if desired.
E.g. rCode (error code — integer):
200= successful registration
400= registration failed (no such event type)
401= registration failed (no such schemeIdUri)
402= registration failed (no such value)

404= registration failed

[0088]  To facilitate the capability of the registration of events, where only certain sub-types
of events are requested by an application, the JSON Schema for event registration API
may be modified. For such stream events the event registration API may be augmented

to include schemeldUri and value properties. This allows an application to request only



24

WO 2017/135388 PCT/JP2017/003860

certain sub-types of events. This results in a more efficient application since it does not
need to do the filtering of event sub-types to decide only events of interest and the
provider of such events may selectively provide only the desirable events.

[0089] A modified JSON Schema may be as follows:

{

"typeﬂ M Hobject" ,

"properties”: {
"o

"eventType": {"type": "string'},

"eventArg": {

"e 1y

"type": "object”,
"properties”: {

"schemeldUri": {

"type"3 "String",

"format™: "uri”

}7

He 1

"value": {'type": "string"}

}:

"required": ["schemeIdUri"]

}7
"r'eqmred"i ["eventType"]
¥

[0090]  The result from the invocation of the method: org.atsc.event.register may be :
reglD (String): registration identifier string associated with this registration if reg-
istration was successful and null if registration was unsuccessful.
[0091] In a further variant a success/ error code may also be returned as a result. The

resulting error codes may be, as follows, if desired.
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E.g. rCode (error code — integer):

200= successful registration

400= registration failed (no such event type)
401= registration failed (no such schemeIdUrd
402= registration failed (no such value)

404= registration failed

The parameters of the modified JSON Schema include a eventArg.schemeldUri
property that identifies the event sub-type, and is preferably a URI. The parameters of
the modified JSON Schema include a eventArg.value property that specifies the value
for the event identified by the event sub-type eventArg.schemeldUri.

Inclusion of eventArg.value allows further filtering of events when registering. Thus
now the application can register to the receiver only the events which correspond to
specified event type supplied by the parameter eventType, then a particular identifier
specified by the parameter eventArg.schemeldUri and further only certain types of
values corresponding to this identifier as specified by the parameter eventArg.value.
The addition of eventArg.value allows an application not interested in certain type of
events which correspond to same eventArg.schemeldUri but a value different than
value of interest to the application as specified by parameter eventArg.value to not be
received by the application which reduces burden on the application to process such
event which are of no interest to it. This allow writing more targeted and efficient ap-
plications.

An example of an application registering for eventStream type event is as shown

below:
> {
"jsonrpc": "2.0",
"method": "org.atsc.event.register”,
"params”: {

e fr

"eventType": "eventStream”,
"eventArg": {"schemeldURI": "urn‘uuid: afxd-ghji:2016"}
3,
"id": 2
}

In this example the “eventArg” only includes “schemelDURI” property.

Another example of an application registering for eventStream type event is as
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shown below:

- .> {
Vljsonmcl': ‘12 '0"7
"method": "org.atsc.event.register”,

"params": {

nen

"eventType": "eventStream",

"eventArg": {"schemeIdURI": "urnvuid afxd-ghji:2016", {"value™ "1"}
3,
"jd": 2
H
[0097]  In the above example and in this document following notation is used:

--> data sent to Receiver
<-- data sent to application

[0098]  In this example the “eventArg” includes a “schemeldURI” property and also a
“value” property. Thus in this case only events in the event stream corresponding to
“schemeldURI” equal to urn:uuid:afxd-ghji:2016 and further “value” equal to “1” will
be passed to the application. For example if the event stream receives an event with
schemeldURI” equal to urn:uuid:afxd-ghji:2016 and further “value” equal to “2” then
it will not be passed to the application as the “value” of “2” does not match registered
values of “1”.

[0099]  The JSON Schema also defines an additional constraint, such as when eventType has
a “type” equal to “eventStream” the schemeldUri may (or shall if desired) be present
and the value may be present. Otherwise (i.e. when eventType has a “type” other than
“eventStream”) the schemeUri and value shall not be present.

[0100] The JSON Schema also defines an additional constraint, such as if the schemeldUri
and value properties are not included then all events of eventType shall be notified to
the application. If schemeldUri and value properties are included then only events of
eventType equal to eventStreamwith schemeldUri that matches the included
schemeldUri and value that matches the included value shall be notified to the ap-
plication.

[0101]  In another variant, a set of multiple eventTypes and sub-types may be registered
using a single call. JSON-RPC is a remote procedure call protocol encoded in JSON.

Providing ability to allow registering a set of multiple eventTypes and sub-types using
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a single call reduces the number of required JSON-RPC calls, as each JSON-RPC call
requires communication, over for example a WebSocket. An exemplary JSON Schema

illustrated below includes an array to register multiple sub-types with a single call.

{

"type": "array",
"items": {
"type": "object”,
"properties”: {

et

"eventType": {"type": "string"},
"eventArg":

{

ety

"type": "object”,

"properties”: {

"schemeIdUri™: {

thpen: "String",

"format": "uri"

}7

"Value"3 {ntypeu: "String"}

}, "required™ ["schemeIdUri"]
}
5,
"required": ["eventType"]
5

"minltems™ 1

[0102]  In another variant, it is desirable to include an extensibility feature for the registration
of eventTypes and sub-types. This includes additional flexibility in modification of the

registered types available. An exemplary JSON Schema illustrated below includes an
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extensibility feature.

{
"$schema": "http://json-schema.org/draft-04/schema#",
"id": "http/Hatsc.org/version/3.0/Registered Types #”,
"title": "Event Registration schema”,
"description" " Schema for Event Registration”,
"@context": {'RegisteredTypes": "hitp /www.atsc.org/atse/3.0/RegisteredTypes"},
"Registered Types™: {
"type": "array”,
"items™ {
"type": "object",
"properties": {

e 1

"eventType" {"type": "string"},

"eventArg":

{
"type": "object",
"properties": {

"schemeIdUri": {
"type": "string”,
"format": "uri"
5,
"value™ {"type": "string"}
}, "required": ["schemeldUri"]
h
5,
"required": ["eventType"]

1,

"minltems": 1

[0103] In another variant, it is desirable that instead of making schemeldUri and value as
properties of eventArg object these two properties may be indicated outside the sub-
type object. In this manner it may be a requirement that the value property shall not be
present when schemeldUri property is not present. An exemplary JSON Schema il-

lustrated below includes the indication outside the sub-type object.
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[0104]

[0105]

[0106]

[0107]

"type”3 "Ob_].e'Ct",

"properties”: {
"eventType": {"type": "string"},

"schemeldUri": {

ALASR L)

"type™ "string”,
"format": "uri"

}7

"Value" . {utypen . "String"}

}’

"required": ["eventType"]

While preferably the callbackFunction is not included in JSON schema for various
security reasons - to avoid potentially malicious code to not be executed by the ap-
plication, it may be additionally defined in each JSON schema if desired. Also,
preferably the response to the JSON Schema is none unless an error occurs.

Referring to FIG. 8, an exemplary event registration table is illustrated. In particular,
the eventStream type may include sub-events, while preferably none of the other
eventType include sub-events.

While the effective registration for events is beneficial, it is likewise beneficial for
the effective revocation of such registrations. In particular, applications which have
previously registered for notification of events may revoke a previous registration
when they are no longer interested in receiving the event notifications they had
previously registered for. By way of example, an application may register to receiver
certain types of events and then when it receives notifications for those events for
which it had registered, start showing those various notification related to a TV
program being broadcast to a user. However, the user may after some time has passed
decide that he does not want the various notifications as they are distracting him from
his TV viewing experience. The user may then ask the application to disable noti-
fications but otherwise continue running.

In this case the application which had previously registered to receive the noti-

fications of events may revoke a previous event registration using a registration re-
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vocation API when they are no longer interested in receiving the event notifications for
which they had previously registered for. An exemplary event registration revocation

API maybe as illustrated below.
method: "org.atsc.event.revokeregister”
params: registration identifier, required.
params JSON Schema:

{

Ht}rpe": "Obje()t",

"properties”: {"regID": {"type™ "string"}},

"required": ["regID"]

[0108]  reglD is a string that corresponds to a registration identifier value (output from a

previous successful call to method org.atsc.event.register)

result is a seCode (integer): Success/ Error code (value: 200= registration revocation
successful, 400: Invalid registration ID, 410: registration unsuccessful (valid reg-
istration ID)).

[0109]  Alternatively as opposed to using a registration identifier as an input parameter for
revoking a previous registration, an API which passes back the same input parameters
as used for registration to an org.atsc.event.register method may be used for reg-
istration revocation. In this alternative the event registration revocation API may be as

illustrated below.
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[0112]

[0113]
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method: "org.atsc.event.revokeregisterl"
params: Event type (see FIG. 8) which is required and, callback routine name and

for some types of events, one or more additional argument object.params JSON Schema:
{
"type": "object”,
"properties": {

e

"eventType": {"type": "string"},
"eventArg": {"type": "object"},
13
"required": ["eventType"]

}

[0110]  eventType string corresponds to a value specified in FIG. 8.
eventArg is an object present for certain values of eventType and absent otherwise.
The required structure of the eventArg object for a particular eventType is defined in

the reference given in FIG. 8.

successful, 400: Invalid registration, 410: registration unsuccessful).

result of seCode (integer) is Success/ Error code. (value: 200= registration revocation

The JSON RPC messages may be delivered asynchronously from the receiver to the

application whenever a registered event occurs. When the receiver detects that an event

of a particular type has occurred, and the currently executing application has registered

to be notified about that type of event, the Terminal shall issue a WebSocket message

to the application that includes the eventType and the data related to that event (if any).

The notification message may be formatted as follows:
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<
"jsonrpc": "2.0",
"method": "org.atsc.event.notify",
"params™ {
"eventType": "ParameterA”,
"eventData": {ParameterB}
3

"id": ParameterC

ParameterA shallbe a Va]id‘exvfehtType string from FIG. 8 eventType column.

ParameterB shall consist of the data associated with the notification, if any, included as a JSON object.
The definition of the notiﬁcatiop message for each type of events includes the format of the returned
JSON eventData object, if any. . |
ParameterC shall be an integer, rquired by JSON RPC to aséociate notifications with their

corresponding response.

method: "org.atsc.event.notify"

params: Event type, required, and for some types of events, event data:

params JSON Schema:

{
"type": "object”,
"properties": {
"eventType": {"type": "string",
"eventData": {"type™: "cbject"}
I

"required”: ["eventType"]

Where:
eventType shall be a valid eventType string from FIG. 8 and

eventData shall consist of the data associated with the notification, if any, included as a
JSON object. The definition of the notification message for each type of events
includes the format of the returned JSON data object. For some events, eventData is

omitted.
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[0114]  Anevent stream notification may be issued by the receiver to the currently executing
application if it has registered for the eventStream event type, and if an event stream is
encountered in the content of the currently selected service or currently playing content
that matches the value of schemeldURI provided when the application registered for
Event Stream events. The stream event notification API may be as shown below.

method: "org.atsc.event.notify"

eventType: "eventStream”

EventData: A JSON object conforming to the JSON Schema defined below. .

[0115]  The EventData JSON Object may be specified by the following JSON Schema.
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"e 1

"type": "object”,
"properties”: {
"schemeldUri": {

"type": "string",

"format": "uri"
B2
"value™: {"type": "string'},
"timescale": {
"type": "integer”,
"minimum": 0,
"maximum": 65535
5
"presentationTime": {
"type": "integer",
"minimum": 0,
"maximum": 4294967295
3,
"duration™ {
"type": "integer",
"minimum": 0,

"maximum": 4294967295

5,

"id":
"type": "integer”,
"minimum”: 0,
"maximum”: 65535

)

"data™: {ntypen: "Stl‘il’lg"}
I3 ’
"required": ["schemeldURI"]

[0116] The stream event object (i.e. eventData schema) included in the stream events noti-

PCT/JP2017/003860

fication may be constrained by including a data type of stream event data in a JSON

data type of object. This allows each stream event to define its own JSON data type for
the data that it needs to pass to the application.

[0117]  The stream events object included in the stream events notification may be con-

strained by including a constraint in the stream event data definition to forbid in-

dicating a value of O for timescale. As in DASH the value of the presentation time in

seconds is the division of the value of this presentationTime and the value of the
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timescale may forbid value of O for timescale.

[0118]  The stream events object included in the stream events notification may be con-
strained by including a maximum allowed value for timescale and for id to permit a
full 32 bit timescale value.

[0119]  The stream events object included in the stream events notification may be con-
strained by including allowing the notification of multiple events. This facilitates using
a single JSON-RPC call to pass multiple events and event data. This permits a fewer
number of JSON-RPC calls since multiple event notifications may be sent by using
one JSON-RPC call. Also, as each JSON-RPC call requires communication over, for
example a WebSocket, this increases the system reliability. Also, this may permit
atomically sending multiple event data to preserve data integrity.

[0120]  The stream events object included in the stream events notification may be con-
strained by including a default value defined for the presentationTime, which allows
omitting including this property in the event notification.

[0121]  Anexemplary event notification stream event schema to which EventData conforms

may be as shown below.
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1"

"$schema": "http://json-schema.org/draft-04/schema#",

"1d": "http//atsc.org/version/3.0/EventData#",

"title": "Event Stream schema”,

"description”: "Schema for Event Data Notification”,

"@context": {"EventData " "http//www.atsc.org/atse/3.0/EventDataV1"},
"EventData": {

"e

"type": "array",
"items": {
"type": "object",
"properties”: {
"schemeldUri": {
"type": "string”,

"format": "uri"

5

"value": {"type": "string"},

"timescale": {
"type": "integer”,
"minimum": 1,
"maximum': 4294967295

5

"presentationTime": {
"type": "integer",
"minimum": 0,
"maximum": 4294967295,
"default": O
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"duration”: {
"type": "integer",
"minimum': 0,

"maximum": 4294967295

I3

rid
."type"I “integer”,
"minimum": 0,
"maximum": 4294967295

5

"data" {"oneOf": [
{ntypen: "Object"},

e

{"type”: "string"}

I
5,
"required": ["schemeldURI"]
5,
"minltems": 1
3

[0122]  Another exemplary event notification stream event schema to which EventData
conforms may be as shown below. In this schema data type of “object” is used for
“data”. Also an array of objects “Event” which consists of properties "presenta-

tionTime", "duration”, “id”” and “data” is included.
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"$schema": "http//json-schema.org/draft-04/schema#",
"id": "http //atsc.org/version/3.0/EventData#",
"title": " Event Stream schema",
"description™: "Schema for event data notification”,
"@context": {"EventData": "http//www.atsc.org/atse/3.0/EventDataV1"},
"EventData": {
"type": "object",
"properties”: {
"schemeldUri": {
"type": "string”,
"format": "uri”
5,
"value"™: {"type": "string"},
"timescale": {
"type": "integer",
"minimum": 1,
"maximum": 4294967295
I3
"Events™ {
"type": "array",
"items": {
"type": "object",
"properties": {
"presentationTime": {
"type": "integer”,
"minimum" O,
"maximum': 4294967295,
"default": 0
I3
"duration”: {
"type": "integer”,
"minimum": 0,

"maximum": 4294967295
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"d": {
"type': "integer”,
"minimum": 0,
"maximum": 4294967295

5,
"data": {"type™ "object"}
5,
"required™: |
"presentationTimé”
]

5,
"minltems": 1

}7
"required": ["schemeldURI"]

[0123]  Another exemplary event notification stream event schema to which EventData
conforms including a data type of data permitted to be either string or object may be as

shown below.
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"$schema": "http:/json-schema.org/draft-04/schema#",
"1d": "http-/atsc.org/version/3. (/XXX XXXXXXXXXXXXXXXX",
"title": "Stream Event schema",
"description’ "XXXXXXXXXXXXXXXXXXXX",
"@context" {" EventData ": "http //www.atsc.org/atsc/3.0/ EventDataV1"},
" EventData™ {
"type": "object"”,
"properties™: {

M"schemelIdUri": {

"type": "string”,
"format": "uri”

5

"value": {"type™: "string'},

"timescale": {
”type“: ”integerﬂ,
"minimum” 1,

"maximum": 4294967295

5,
"Events": {
"type": "array"”,
"items": {
"type": "object”,

"properties": {
"vresentationTime": {
"type": "integer”,
"minimum' 0,

"maximum'" 4294967293,

"default": 0
5,
"duration™: {
"type": "integer”,

"minimum": 0,

"maximum": 4294967295
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nidn: {
"type
"minimum": 0,

"maximum": 4294967295

e o

integer”,

1,
"data™: {"'oneOf": |
{ntypeu: "object"},

He 1

{"type™: "string"}

I
5,
"required": ["presentationTime"]
5,
"minltems™ 1

}7
"required": ["schemeldURI"]

[0124]  Another exemplary event notification stream event schema to which EventData
conforms including an array of multiple properties inside EventData to be notified
using a single call, having the benefit of reducing the number of JSON-RPC calls as
each JSON-RPC call requires communication over, for example a WebSocket, may be

as shown below.
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"$schema": "http'//json-schema.org/draft-04/schema#",

"id": "http//atsc.org/version/3.0/XXXXXXXXXXXXXKXXXXK",

"title": "Stream Event schema”,

"description™! "XXXXXXXXXXXXXXXXXXXX",

"@context": {" EventData": "http://www.atsc.org/contexts/3.0/ EventDataV1',
" EventData": { .

"type": "array”,

"items": {
"type
"properties": {

"schemeldUri": {

ntypen: "String",

FLEIR1

object”,

"format": "urt"
13
"value": {"type": "string"},
"timescale": {
"type": "integer”,
"minimum™: 1,
"maximum": 4294967295
3,
"Events": {
"type": "array”,
"items": §
"type": "object”,
"properties": {
"presentationTime":
"type™ "integer",
"minimum™ 0,
"maximum": 4294967295,
"default": O
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"duration”: {
"type”i Hnte gern’
"minimum': 0,

"maximum": 4294967295

I3

"d"{
"type": "integer",
"minimum' 0,
"maximum": 4294967295

I3

"data" {"oneOf": [
{"type™ "object",
{"type"ﬁ "string"}
It
5,
“required™: ["presentationTime"]
5,
"minltems": 1
5,
"required": ["schemeld URI"]
5,

"minltems": 1

[0125]  In a further variant the transport information regarding the source of the event may
be included in the EventData as illustrated below. In this case, an additional property
“EventTransport” indicates the type of transport protocol for event as either
ROUTEDASH (which indicates the event was signaled via ROUTE/ DASH transport)
or MMT (which indicates the event was signaled via MMT transport) or UNKNOWN

(which indicates the event was signaled via a transport protocol which is not known).
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"EventTransport™: {
| "enum":
"ROUTEDASH",
"MMT",
"UNKNOWN"
1}
}

[0126]  In a further variant the transport information regarding the source of the event may
be included in an additional property EventTransportPath that indicates the path of the
transport protocol for the event as either “broadcast” (which indicates the event was
signaled via a broadcast) or “broadband” (which indicates the event was signaled via a
broadband network) or “local” ((which indicates the event was signaled via a module
on the local network or inside receiver) or “watermark’ (which indicates the event was

signaled via a audio and/or video watermark) or “UNKNOWN” as illustrated below.

"EventTransportPath": {

"enum": [ -

"broadcast",‘

"broadband”,

"local”,

“watermark”,
"UNKNOWN"
1}
}

[0127]  Different data types may be used for an element compared to those shown above. For
example instead of unsignedByte data type unsignedShort data type may be used. In
another example instead of unsigned Byte data type a String data type may be used.

[0128]  For arrays in JSON schemas instead of "minltems": 1 alternative embodiments may
define different value for minltems. For example in some cases "minltems": O may be
defined in JSON schemas described in this document.

[0129]  Various JSON schema proprty names may be changed. For example instead of

“eventStream” the property may be called “StreamEvents” or “StreamEvent” or
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[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

“EventData” or “eventData”. Similarly instead of property “eventArg” it may be called
“subType” or “sub-type” of “eventSubType”. All such different names are within the
scope of this document.

Also upper and lower case names may be used interchangeably in this document for
example “eventStream” and “EventStream” may mean the same thing. Also
“eventData” and “EventData” may mean the same thing. Also “schemelDURI”,
“schemeldURI”, “schemelDUri”, “schemeldUri” may all mean the same thing.

Some of the properties marked in JSON schema as “required” may instead not be
required. In other cases some of the properties not marked in JSON schewma sa
“required” may instead be made “required”

Instead of signaling a syntax as an attribute it may be signaled as an element. Instead
of signaling a syntax as an element it may be signaled as an attribute. Instead of
signaling a syntax as a property it may be signaled as an attribute or as an element.

The bit width of various fields may be changed for example instead of 4 bits for an
element or a field in the bitstream syntax 5 bits or 8 bits or 2 bits or 38 bits may be
used. The actual values listed here are just examples.

In some embodiments instead of a range of code values from x to y, a range of code
values from x+p or x-p to y+d or y-d may be kept reserved. For example instead of
range of code values from 2-255 being kept reserved, the range of code values from
3-255 may be kept reserved.

Instead of XML format and XML schema JavaScript Object Notation (JSON) format
and JSON schema may be used. Alternatively the proposed syntax elements may be
signaled using a Comma Separated Values (CSV), Backus-Naur Form (BNF),
Augmented Backus-Naur Form (ABNF), or Extended Backus-Naur Form (EBNF).

Instead of JSON format and JSON schema, XML format and XML schema may be
used. Alternatively the proposed syntax elements may be signaled using a Comma
Separated Values (CSV), Backus-Naur Form (BNF), Augmented Backus-Naur Form
(ABNF), or Extended Backus-Naur Form (EBNF).

Cardinality of an element and/or attribute may be changed. For example For example
cardinality may be changed from “1” to “1..N” or cardinality may be changed from “1”
to “0..N” or cardinality may be changed from “1” to “0..1” or cardinality may be
changed from “0..1” to “0..N” or cardinality may be changed from “0..N” to “0..1”.

An element and/ or attribute and/ or property may be made required when it is shown
above as optional. An element and/ or attribute and/ or property may be made optional
when it is shown above as required.

Some child elements may instead be signaled as parent elements or they may be
signaled as child elements of another child elements.

All the above variants are intended to be within the scope of the present invention.



46

WO 2017/135388 PCT/JP2017/003860

[0140]

[0141]

Moreover, each functional block or various features of the base station device and the
terminal device (the video decoder and the video encoder) used in each of the afore-
mentioned embodiments may be implemented or executed by a circuitry, which is
typically an integrated circuit or a plurality of integrated circuits. The circuitry
designed to execute the functions described in the present specification may comprise a
general-purpose processor, a digital signal processor (DSP), an application specific or
general application integrated circuit (ASIC), a field programmable gate array (FPGA),
or other programmable logic devices, discrete gates or transistor logic, or a discrete
hardware component, or a combination thereof. The general-purpose processor may be
a microprocessor, or alternatively, the processor may be a conventional processor, a
controller, a microcontroller or a state machine. The general-purpose processor or each
circuit described above may be configured by a digital circuit or may be configured by
an analogue circuit. Further, when a technology of making into an integrated circuit su-
perseding integrated circuits at the present time appears due to advancement of a semi-
conductor technology, the integrated circuit by this technology is also able to be used.

It is to be understood that the claims are not limited to the precise configuration and
components illustrated above. Various modifications, changes and variations may be
made in the arrangement, operation and details of the systems, methods, and apparatus

described herein without departing from the scope of the claims.
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Claims

A first device making a request for stream events, the said request
comprising registration data to a second device comprising:

(a) said request comprising registration data including a plurality of
registration fields for a plurality of respective stream events, where at
least one of said registration fields is for a particular sub-type of a re-
spective said stream event;

(b) said request comprising registration fields that include a
schemeldUri and a value, where said schemeldUri is a URI string as-
sociated with a respective said stream event, where said value is a
string that identifies a particular sub-type of said stream events
identified by said schemeldUri.

The first device of claim 1 wherein said schemeldUri has a data type of
said string and a format of said URL

The first device of claim 1 wherein said value has a data type of string.
The first device of claim 1 wherein said registration data is included in
a JSON Schema.

The first device of claim 1 further comprising at least one of said reg-
istration fields is for a particular sub-type of a respective said stream
event and

(a) said first device receiving said event data including at least one of:
(i) said first device receiving said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(i1) said first device receiving said event data fields that include an id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295;

(iii) said first device receiving said event data fields that include a data,
where said data is selected to be one of a data type of object and a data
type of string.

The first device of claim 5 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.

The first device of claim 5 wherein said event data fields include said
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The first device of claim 5 wherein said event data fields include said
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data, where said data is selected to be one of a data type of object and a
data type of string.

A method for a first device in response to making a request comprising
registration data for stream events to a second device comprising:

(a) requesting said registration data by said first device including a
plurality of registration fields for a plurality of respective stream
events, where at least one of said registration fields is for a particular
sub-type of a respective said stream event;

(b) requesting said registration fields by said first device that include a
schemeldUri and a value, where said schemeldUri is a URI string as-
sociated with a respective said stream event, where said value is a
string that identifies a particular sub-type of said stream events
identified by said schemeldUri.

The method of claim 9 wherein said schemeldUri has a data type of
said string and a format of said URL

The method of claim 9 wherein said value has a data type of string.
The method of claim 9 wherein said registration data is included in a
JSON Schema.

The method of claim 9 further comprising at least one of said reg-
istration fields for a particular sub-type of a respective said stream
event and

(a) said first device receiving said event data including at least one of:
(i) said first device receiving said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(i1) said first device receiving said event data fields that include an id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295,

(iii) said first device receiving said event data fields that include a data,
where said data is selected to be one of a data type of object and a data
type of string.

The method of claim 13 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.

The method of claim 13 wherein said event data fields include said id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The method of claim 13 wherein said event data fields include said
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data, where said data is selected to be one of a data type of object and a
data type of string.

[Claim 17] A second device in response to receiving a request including reg-
istration data from a first device for providing event data for stream
events comprising:

(a) said second device receiving said registration data including a
plurality of registration fields for a plurality of respective stream
events, where at least one of said registration fields is for a particular
sub-type of a respective said stream event;

(b) said second device receiving said registration fields that include a
schemeldUri and a value, where said schemeldUri is a URI string as-
sociated with a respective said stream event, where said value is a
string that identifies a particular sub-type of said stream events
identified by said schemeldUri.

[Claim 18] The second device of claim 17 wherein said schemeldUri has a data

type of said string and a format of said URI.

[Claim 19] The second device of claim 17 wherein said value has a data type of
string.
[Claim 20] The second device of claim 17 wherein said registration data is

received in a JSON format.

[Claim 21] The second device of claim 17 further comprising at least one of said
registration fields for a particular sub-type of a respective said stream
event and
(a) said second device providing said event data including at least one
of:

(i) said second device providing said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(ii) said second device providing said event data fields that include an
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295,

(iii) said second device providing said event data fields that include a
data, where said data is selected to be one of a data type of object and a
data type of string.

[Claim 22] The second device of claim 21 wherein said event data fields include
said timescale, where said timescale is an integer that has a minimum
value of 1 and a maximum value of 4294967295.

[Claim 23] The second device of claim 21 wherein said event data fields include
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said id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The second device of claim 21 wherein said event data fields include
said data, where said data is selected to be one of a data type of object
and a data type of string.

A method for a second device in response to receiving a request from a
first device including registration data for stream events comprising:
(a) receiving said registration data by said second device including a
plurality of registration fields for a plurality of respective stream
events, where at least one of said registration fields is for a particular
sub-type of a respective said stream event;

(b) receiving said registration fields by said second device that include
a schemeldUri and a value, where said schemeldUri is a URI string as-
sociated with a respective said stream event, where said value is a
string that identifies a particular sub-type of said stream events
identified by said schemeldUri.

The method of claim 25 wherein said schemeldUri has a data type of
said string and a format of said URL

The method of claim 25 wherein said value has a data type of string.
The method of claim 25 wherein said registration data is received in a
JSON format.

The method of claim 25 further comprising at least one of said reg-
istration fields for a particular sub-type of a respective said stream
event and

(a) said second device providing said event data including at least one
of:

(i) said second device providing said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(ii) said second device providing said event data fields that include an
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295;

(iii) said second device providing said event data fields that include a
data, where said data is selected to be one of a data type of object and a
data type of string.

The method of claim 29 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.
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The method of claim 29 wherein said event data fields include said id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The method of claim 29 wherein said event data fields include said
data, where said data is selected to be one of a data type of object and a
data type of string.

A first device in response to making a request including registration
data for receiving stream events based upon a request to a second
device comprising:

(a) said first device receiving said event data including a plurality of
fields for a plurality of respective stream events, where at least one of
said registration fields is for a particular sub-type of a respective said
stream event;

(b) said first device receiving said event data including at least one of:
(i) said first device receiving said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(i1) said first device receiving said event data fields that include an id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295,

(iii) said first device receiving said event data fields that include a data,
where said data is selected to be one of a data type of object and a data
type of string.

The first device of claim 33 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.

The first device of claim 33 wherein said event data fields include said
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The first device of claim 33 wherein said event data fields include said
data, where said data is selected to be one of a data type of object and a
data type of string.

A method for a first device in response to making a request including
registration data for receiving stream events based upon a request to a
second device comprising:

(a) receiving said event data by said first device including a plurality of
fields for a plurality of respective stream events, where at least one of

said fields is for a particular sub-type of a respective said stream event;
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(b) receiving said event data by said first device including at least one
of:

(i) said first device receiving said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(i1) said first device receiving said event data fields that include an id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295,

(iii) said first device receiving said event data fields that include a data,
where said data is selected to be one of a data type of object and a data
type of string.

The method of claim 37 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.

The method of claim 37 wherein said event data fields include said id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The method of claim 37 wherein said event data fields include said
data, where said data is selected to be one of a data type of object and a
data type of string.

A second device for providing event data for stream events based upon
a request from a first device comprising:

(a) said second device providing said event data including a plurality of
fields for a plurality of respective stream events, where at least one of
said fields is for a particular sub-type of a respective said stream event;
(b) said second device including at least one of:

(i) said second device providing said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(ii) said second device providing said event data fields that include an
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295;

(iii) said second device providing said event data fields that include a
data, where said data is selected to be one of a data type of object and a
data type of string.

The second device of claim 41 wherein said event data fields include
said timescale, where said timescale is an integer that has a minimum
value of 1 and a maximum value of 4294967295.
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The second device of claim 41 wherein said event data fields include
said id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The second device of claim 41 wherein said event data fields include
said data, where said data is selected to be one of a data type of object
and a data type of string.

A method for a second device for providing event data for stream
events based upon a request from a first device comprising:

(a) providing said event data by said second device including a plurality
of fields for a plurality of respective stream events, where at least one
of said fields is for a particular sub-type of a respective said stream
event,

(b) including at least one of by said second device:

(i) said second device providing said event data fields that include a
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295;

(ii) said second device providing said event data fields that include an
id, where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295,

(iii) said second device providing said event data fields that include a
data, where said data is selected to be one of a data type of object and a
data type of string.

The method of claim 45 wherein said event data fields include said
timescale, where said timescale is an integer that has a minimum value
of 1 and a maximum value of 4294967295.

The method of claim 45 wherein said event data fields include said id,
where said id is an integer that has a minimum value of 0 and a
maximum value of 4294967295.

The method of claim 45 wherein said event data fields include said
data, where said data is selected to be one of a data type of object and a

data type of string.



1/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 1]

8T1 \

ISVavivda vIAIWILINN

g0TT \

LIS H3dAIAQYd
A0IAY3S 9IM

b

A

A4OMIAN

9Tt |\ |

NZ0T |\

H3LLIAISNYYL
/43AIFD3Y IN3AT

NOZT ‘\

33IA3Q ¥3AIED3Y

T 'Ol

901 .\\

ISVAVIVA VIGIWILTNIN

YOTT \

INION3
NOILNEYLSIA ADIAYES

801 K .
JLIS ¥3dINOYd
ADIAYIS NOISIATTIL

Iy

y

AYOMLIN
ADIAYES NOISIATTEAL

\
70T \ ;

vZ0T M

HALLIAISNVYL
JY3IAIFDTY LNIAT

YO0ZT 4\

ERIE IR EREREL

001



/8

o]

PCT/JP2017/003860

WO 2017/135388

[Fig. 2]

NYOMLIN WOYHH/OL

N mu 4 v1vd NVEavY0oyg
A
(474 ) (a4 (744 744
INILSAS AV1dSIQ - ¥300230 03aIA S3DIAIA O/l IDVJYILINI IYOMLIN
y /. y
\d ¥
N oTe
IDVIUILNI WILSAS
H 7y
9T¢ 20¢
4300330 olany (S)ndo
A
\i v ua
B8TC p—
W3LSAS 1LNd1NO 0laNy Loz BUN——
d43SMOUY TIALH ZEC YILLINSNYYL
JY3IAI303Y LNIAT
- 7y
T80C
YILLINSNYYL 7
/M3AIFDIY INIAI vic
= XNWIA viva B A/Y
80C -
SNOILYIIddY
0z — osz — \]
— 7ic
90¢
YOLVINAON3a
INILSAS ONILVYYIJO n
_ ‘ 707 Y3INNLISLY
00¢ 321A3Q ¥3AIFDY vOC AYOWIN NI15AS

A

NOISIAITIL INOYL VL1va 1Sv2avoudg

JHOMLAN J3dIN0OYUd




3/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 3]

¢ Ol

NYOMLIN INOY4/0L
Y1Va ANVSavoug

y:

A

,ﬁlm
{S)301A3Q IDVHOLS

A

7T
$32IA3A O/I

9TE

JOV4YddLNI

AHOMLIN

y

0Te
JOVLHILINI WILSAS

0gc¢ |\

60€
43SMOHd TAILH

T80
YILLIAISNVYL
PRENERENNINENER

_BOE
SNOLLYDI1ddV

90¢
INFLSAS ONILLYYIHO

00€ IDIAIA ¥IAIFDTY

TOE AYOWIW INTLSAS




4/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 4]

¥ "Dl

{
{ ‘[lerep s (g)u psubisun
‘p1 (zghut paubisun
‘uoneanp jusae (ggehut psubisun
/. JuswBos siy} ul awiy uoneluasald 1seles 8y} 0] aAleel,/
‘eyep ewly uonejussald jusas (g hul paubisun
‘ereosew} (z¢)ut paubisun
‘anjea Bulns
‘Un pi swayos buuls

o = sbej) ‘0 = uoisien ‘ Bswa,)xogind spusixa xogabessapueAgHSYA ssep (g)paubie




5/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 5]

S Ol

JueAB8 SIUL Joj Jeuep]  Jujpeubisun
"JueA® siy} jo uoneIn( BuoTpaubisun
Jduweissun®), Aq
pajesIpul ST UM, ‘NIl JoUsU. 8u) Ul Jun S$e008 181l 8Uj JO
sy uonejuesald sy} o} aA)EjI JUSAD BU} JO BWY uoejussald Buopsubisun
-SONGLIIE SN[EA PUE SWBLDS JUSAS 8y) Uo spuadep Buws
By} JO JUSUO0D DY L .Em>®. oy} 10} eiep Buus pue adojaaus Ewwm Bums
Wwigans JUSAS 8L U SIUSAS JO] Pasn aq o% aleos ewl)  jupaubisun
weaJ)s u.:m?m ay) Jo sInquye ..w:_m? Jaynuapi BuLns
"XEJUAS TN 10 NN @sn Aew Bukys ay 1
"WwBal}s JUoAS aL Jo mEm:om Jaypuap| dnAue
Weasg Juang
Nd Joyoue sy jo auly uoneyussald ay| Buojpeubisun
8oualsjal awi} 1o} pasn NdIA JOydue sy} Jo Jeynuap]  jujpeubisun
,mocm._&mh BUUI 1oy pesn Josse 1Al 9} Jo Jaunuep) Bums
SWEBAJ)S JUSAS O1Je)S 4O 188

uonduasaq adA] eleq

0 pi®
] coz&%@,

go aul hcdsﬂcmmm‘a@

N0

ueng

o) oleosawn®

's) aneAD

P! NPeWayos®

r o w

Appeuipre

weanSueng

dwegswn®

wnNbasndw®

ppasse®
13V

aweN Juswa|gy

|3V ou o xejufg




6/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 6]

9 ‘B4

{
{ [Terep 1usns (ghul paubisun
_ ‘uoneinp jusAe (zghul paubisun
/» NN SIY} Ut swi uopejusssid }sollies oy} 0} SARR[SL,/
‘elep ewyy uonejuasaid Jusas (Ze)t paubisun
pIwisAs {Zehu paubisun
‘opeasawn (g&)hul paubisun
‘onjea bulys
‘un pi swsyos Buus
Ho = sBey ‘.= uoisien ‘118, )x0g|IN4 SPUSIXe XOgUONRLUIoUUSAT ssefo (g)paubie




7/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 7]

L 'Ol

WEalls JUSAS U] Jo aInquIe 8njeA, Jayuap]

S8)JAQ oNBA JUBAS JO S8JAq Ul yiBua| sy
XBIAS TN 40 N¥N @sh Aew Buins oy |,

“WBDJIS JUBAS BY] JO SWIBYDS JSYliuap]

selAq un pl sweyos 1o sejAq u yibus) syl
lojduoasap auy Jo 814q 1se| 8U} 0} pley sy
Jaye 8)Aq 1xou oy} wod) Bugunod sejhg ul yibus] eyl

Jo1duossap e o adAl oyy Buneoipul anjea Be)y v

uonduosag

(3841 1q JUBDYIUBIS }SOW papisue.} “iafelul paubisun uy :qsLuin)

jgswin

jgswin

jgswin

Jgswin

jgswin

gsuin

jeuLIO

9l

S}q jo "ON

ZN

kN

anjep

} Q1oyduosep

sOJAQ aNjen JudAd

A_++”N2v_”ou._v Joy

(Bus| BNeA JuoAS

EE!: n pl swayos
{1++1 N>1:0=1) 4o}

yjbus] un pI awsayos

yBus| 10)dprosep
Bey Jo1duosep

JUaAS puequl

xeylg

(Joydiosep JueAe puequi 8y} JO XBJUAS




8/8

PCT/JP2017/003860

WO 2017/135388

[Fig. 8]

8 Dld

‘sabBueyd AJAIOSUL0D pUBgPROI] JO B1BlS

8y} JoAsuBaUM palll S| 1ey} Jusad ue 1o} uojessiBel — AliAjosuu0D puegpeolg

{0gl) 1dv B1eq uonezijeuosiod ey Buijed Ag paloAossip 8g ued jey) Jsjeweled Aue
seBuBYD J8SN By} J9ABUBUM Pall Si Jey} JUSAS Ue 1o} uojjelisibal —uoezijeuosiad

© -abenbue| pauaaid ey} ssbueyo

J19sh oy} JoAsuaym paly S] Jeyl JUsAe ue Joj uonessibal — esuaislald obenbueT

(4o 01 Uo 10 ‘uo 0} Yo Jeyye) Aeidsip uondeo pesolo Jo 8lels sy}

sebueyo Jasn ay) Jsnsuaym paly st jey Ju9AS Ue 10} Lonensibal —ajels uonde)
‘("010 ‘e)els 9AES 0}) suoneledo umopinys

Aue uuoped o) dde sy) mojje 01 ‘uonealdde syl sjeUILLIS] [IM [EUILIS ] SU] Jey)

awli) ey} Jo pesye 1snl paiy si 1By} JUSAS UE Jo} uopesiBal —pajeuluus] aq o} siedald
"QdIN UE JO poLSd 8y} Ul JUIY UB SI8junoous Jafe|d

BIPSN nmvnmn_Em_ U} Ji Paly S1Jey) JUBAS Ue Io} uoneqsibal — uojnjoseY MUTX
‘uonoe Jasn o1-anp pasinboe

SI SOIAISS JUSIOYIP € 41 paily S1 JBY] JUSAS Uk Joj uopesisibes — ebueyd sainies
"Pa¥O0]q 0} PEY20|gUN JO ‘PeXydo[qun 0} pa)o0|] W) $90h

wesboud Buipoosp Apusiing auj Jel) YoNs JoAjooal 8y} Ul [aAs] Bupjsolq |ejusied su)
sebueyD Jasn sl JoAsUSYM PaIll SI 1B 1USAS Ue 1o} uoijelisibas — abuey) oolg buney
"JoAI8091 BY) Ul [9A8] Bupjoolq ejusied ey} sebueyd 1asn sy}

JOABUSYM pal) St JBU] JUBAS Uk 1o} uonedlsifal — efueyn |eaa] Buney jejusied
‘sadA1-gns ajesipul 0} sjuswnBle Jo 198 e apnjoul Aew wWeanguens syl

*SJUBAS WBSLIS JUBAT SAI808d 0) uonessiBal — weans ey

uonduosag

109UUO)pUBRgPEOI]
uonezijeuosiad
Jaidebenbue)

oeiIguollded

pajeuia | 890}
UOINOS/PUIX

ebueypsoInIes

yooigbunel
abueynbunel

Wwealigjusne
adAjusne




INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2017/003860

A.  CLASSIFICATION OF SUBJECT MATTER
Int.Cl. HO4N21/435(2011.01)1i, HO4N21/235(2011.01)1

According to International Patent Classification (IPC) or to both national classification and [PC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
Int.Cl. HO4N21/435, HO04N21/235

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1871-2017
Registered utility model specifications of Japan 1996-2017
Published registered utility model applications of Japan 199%94-2017

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

& US 2017/0055025 A1, Pars.0997-1028, Figs.88-90
& KR 10-2016-0142327 A

P,X ATSC Candidate Standard: ATSC 3.0 Interactive [1-48
Content (A/344), S34-230rl, 2016.12.29,
pp.53-59, [retrieved on 2017.02.027,
Retrieved from the Internet: <URL: http://atsc.
org/wp-content/uploads/2016/12/A344534-230r1-
CS-Interactive-Content.pdf>

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2015/167177 Al (LG ELECTRONICS INC.) 33-48
A 2015.11.05, Pars.1078-1111, Figs.88-90 1-32

«g» earlier application or patent but published on or after the inter-
national filing date
“L” document which may throw doubts on priority claim(s) or which

is cited to establish the publication date of another citation or other inventive step when the document is taken alone

“p” document published prior to the international filing date but later

{™  Further documents are listed in the continuation of Box C. ™ See patent family annex.

¥ Special categoﬁgs of cited documents: o “T” later document published after the international filing date or

“A” document defining the general state of the art which is not priority date and not in conflict with the application but cited to
considered to be of particular relevance understand the principle or theory underlying the invention

«“X” document of particular relevance; the claimed invention cannot
be considered novel or cannot be considered to involve an

special reason (as specified) “Yy” document of particular relevance; the claimed invention cannot
«0” document referring to an oral disclosure, use, exhibition or other be considered to involve an inventive step when the document is
means combined with one or more other such documents, such

combination being obvious to a person skilled in the art

than the priority date claimed “&” document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
20.04.2017 09.05.2017
Name and mailing address of the ISA/JP Authorized officer 5C13660
Japan Patent Office GOTO, Yoshihiro
3-4-3, Kasumigaseki, Chiyoda-ku, Tokyo 100-8915, Japan | Telephone No. +81-3-3581-1101 Ext. 3541

Form PCT/ISA/210 (second sheet) (January 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - description
	Page 32 - description
	Page 33 - description
	Page 34 - description
	Page 35 - description
	Page 36 - description
	Page 37 - description
	Page 38 - description
	Page 39 - description
	Page 40 - description
	Page 41 - description
	Page 42 - description
	Page 43 - description
	Page 44 - description
	Page 45 - description
	Page 46 - description
	Page 47 - description
	Page 48 - claims
	Page 49 - claims
	Page 50 - claims
	Page 51 - claims
	Page 52 - claims
	Page 53 - claims
	Page 54 - claims
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - wo-search-report

