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[ABSTRACT]

A configuration is realized such that a playback
application applied in a receiving device can be
determined using a service category identifier recorded
in an SLT that can be received in advance. The service
category identifier capable of identifying an application
applied to a provided service such as a program provided
by a transmitting device is transmitted to the receiving
device. The receiving device performs a continuation
process on an application applied before service
transition when the service transition occurs and when
applications applied to services before and after the
transition are same. The service category identifier is
an identifier capable of identifying the service by
determining whether to apply a residential playback
application or a broadcast playback application for

playback of the service.
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[DESCRIPTION]

[Title]

RECEIVING DEVICE, TRANSMITTING DEVICE, AND DATA
PROCESSING METHOD

[Technical Field]

[0001]

The present disclosure relates to a receiving device, a
transmitting device, and a data processing method. More
specifically, the present disclosure relates to a
receiving device and a transmitting device for executing
reception or transmission of data via, for example, a
broadcast wave or a network, and a communication data-
enabled data processing method.

[Background Art]

[0002]

There is known an OTT (Over The Top) as a data delivery
scheme capable of delivering a content such as image data
and audio data irrespectively of a service form of each
telecommunications carrier. A content delivered by the
OTT is referred to as “OTT content,” and an image (video)
data delivery service using the OTT is referred to as OTT
video or “OTT-V (Over The Top Video).”

[0003]

A DASH (Dynamic Adaptive Streaming over HTTP) standard is

present as a data streaming delivery standard compliant
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with the OTT-V. The DASH is the standard related to
adaptive streaming delivery using a streaming protocol
based on an HTTP (Hypertext Transfer Protocol).

[0004]

For adaptive streaming, a content delivery server such as
a broadcast station creates segmented files of a video
content at a plurality of bitrates and a manifest file
that describes attribute information and URLs (Uniform
Resource Locators) of these files, and provides the files
to a client in order to allow playback of contents in
various clients which become a destination of data
delivery.

[0005]

The client acquires the manifest file from the server,
selects a content at an optimum bitrate according to a
size of a display unit of the client or an available
communication band therefor, and receives and plays back
the selected contents. Bitrates can be dynamically
changed in response to a variation in a network band, so
that the client can receive an optimum content depending
on a situation by switching as needed and realize
playback of the video content with reduced frequency of
the occurrénce of video interruption. It is noted that
the adaptive streaming is described in, for example, PTL

1 (Jp 2011-87103A).
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[0006]

The development and standardization of a system for
enabling transmitting and receiving a content of a
broadcast program and the like from a transmitting device
such as a broadcast station or another content server to
a receiving device such as a television, a PC (Personal
Computer) or a mobile terminal by using uni-directional
communication via a broadcast wave or the like, or using
bi-directional communication or uni-directional
communication via a network such as the Internet are
currently actively underway.

Examples of a conventional technique disclosing a
technique for realizing data delivery via a broadcast
wave and a network include PTL 2 (JP 2014-057227A).
[0007]

As a standard related to data delivery systems via the
broadcast wave and the network, the standardization of
ATSC (Advanced Television System Committee) 3.0 is
currently underway.

In relation to the ATSC 3.0, a configuration that can
receive signaling data including control information and
the like for ATSC broadcasting and enables various
controls by the signaling data by implementing middleware
that executes processes such as a process for receiving

ATSC 3.0 broadcasting in a receiving device that
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implements ATSC 3.0-compatible physical layers (ATSC-PHY)
is under consideration.

[0008]

Specifically, the configuration that can realize a
process for outputting a broadcast content using an
application program used in the Internet or the like or
so-called client application as it is, and a data process
using various applications provided via the broadcast
wave and the like under the control of the signaling data
is under consideration.

[0009]

For example, the ATSC 3.0-compatible physical layers
(ATSC-PHY) and the ATSC 3.0 broadcast receiving
middleware are implemented in a server (such as a PC, a
TV (Television), a tablet, or a smartphone as well as a
dedicated server) installed in an ordinary house or a hot
spot and receiving broadcast services.

Once such a server receives an ATSC 3.0 broadcast service,
the server transfers broadcast received data to a user
device (such as a PC, a TV, a tablet, or a smartphone)
via a network (such as LAN (Local Area Network)/WiFi
(Wireless Fidelity) such as a home network or a hot spot) .
[0010]

The user device that has received the broadcast received

data transferred via the server can play back the
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broadcast content using an application (such as an ATSC
3.0 DASH client application) running on a playback
control unit or an application control unit of the user
device and execute various applications delivered by
broadcasting.

[0011]

A broadcast server such as the broadcast station that
transmits a broadcast program can provide not only
program data (broadcasting content) but also an
application (referred to as “playback application, player
application, or the like”) that executes a program data
playback process to the receiving device (client) such as
the TV that is the user device.

[00123

For example, a broadcast station A provides a playback
application a that is applicable only to the playback of
a content provided by the broadcast station A to the
receiving device (client) via the broadcast wave or the
like.

The receiving device (client) can receive the playback
application a, and play back the content provided by the
broadcast station A by a playback process to which the
received playback application a is applied.

A broadcast station B provides a playback application b

different from the playback application a, and the



CA 02982102 2017-10-06

6 SP364024

receiving device (client) play backs a content provided
by the broadcast station B using the playback application
b when playing back the content.

[0013]

Furthermore, the broadcast server can provide not a
playback application per broadcast station but also a
playback application per specific program. The receiving
device (client) play backs a specific program while
applying a program-enabled playback application received
from the transmitting device to a playback process when
playing back the program.

[0014]

However, the receiving device (client) such as the
television originally holds a playback application or a
so-called residential (resident type) playback
application that is embedded in the receiving device at a
time of manufacturing, and has conventionally and
normally executed a process for playing back a program
using one residential playback application irrespectively
of channel setting.

[0015]

If the broadcast server provides the playback application
per broadcast station or per program in the future as
described above, it is essential for the receiving device

(client) to select one playback application applied to
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the playback of each program from among a plurality of
playback applications and to use the selected playback
application.

If the receiving device fails to acquire or select a
correct broadcast station-enabled or program-enabled
playback application, the failure causes a situation in
which the receiving device is unable to play back a
correct program.

[001l6]

For example, if a playback application that should be
applied to the playback of a program provided by a
certain broadcast station is limited to an application
delivered and provided by the broadcast station and the
receiving device incorrectly uses the residential
playback application, this failure causes a situation in
which the receiving device is unable to play back a
correct program.

However, under a present situation, specifications for
configurations of processes such as a process for
providing a playback application and a process for
acquiring, selecting, and using the playback application
by the receiving device are not specifically defined yet.
[Citation List]

[Patent Literature]

[0017]
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[PTL 1]

JP 2011-87103A

[PTL 2]

JP 2014-057227A

[Summary]

[Technical Problems]

(00181

The present disclosure has been achieved in the light of,
for example, the problems described above, and an object
of the present disclosure is to provide a receiving
device, a transmitting device, and a data processing
method capable of realizing processes for appropriately
selecting and using a playback application with a
configuration in which a broadcast station-enabled or
broadcast program-enabled playback application or the
like is provided to the receiving device.

[Solution to Problems]

[0019]

According to a first aspect of the present disclosure,
there is provided a receiving device including a
communication unit receiving a service category
identifier that can identify an application applied to a
service provided by a transmitting device, and a data
processing unit configured to determine an application

applied to the service in response to the service
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category identifier, and perform a continuation process
on an application applied before service transition when
the service transition occurs and when applications
applied to services before and after the transition are
same.

[0020]

Furthermore, according to a second aspect of the present
disclosure, there is provided a transmitting device
including a communication unit configured to transmit
configuration data on a service available in a receiving
device, a service category identifier capable of
identifying an application applied to the service, and
the application applied to the service.

[0021]

Moreover, according to a third aspect of the present
disclosure, there is provided a data processing method
executed by a receiving device. The data processing
method includes receiving, by a communication unit, a
service category identifier capable of identifying an
application applied to a service provided by a
transmitting device, determining, by a data processing
unit, an application applied to the service in response
to the service category identifier, and performing, by
the data processing unit, a continuation process on an

application applied before service transition when the
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service transition occurs and when applications applied
to services before and after the service transition are
same .

[0022]

Furthermore, according to a fourth aspect of the present
disclosure, there is provided a data processing method
executed by a transmitting device. The data processing
method includes transmitting configuration data on a
service available in a receiving device, a service
category identifier capable of identifying an application
applied to the service, and the application applied to
the service.

10023]

Still other objects, features, and advantages of the
present disclosure will be readily apparent from more
detailed description based on embodiments of the present
disclosure and accompanying drawings to be described
later. It is noted that a system means in the present
specification a logical assembly configuration of a
plurality of devices and is not limited to a system in
which devices with configurations are provided in the
same casing.

[Advantageous Effects of Invention]

[0024]

According to the configuration of one embodiment
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of the present disclosure, a configuration in which the
playback application applied in the receiving device can
be determined using the service category identifier
recorded in the SLT that can be received in advance is
realized.

Specifically, the service category identifier
capable of identifying an application applied to a
provided service such as a program provided by the
transmitting device is transmitted to the receiving
device. The receiving device performs a continuation
process on an application applied before service
transition when the service transition occurs and when
applications applied to services before and after the
transition are same. The service category identifier is
an identifier capable of identifying the service by
determining whether to apply a residential playback
application or a broadcast playback application for
playback of the service.

With the present configuration, a configuration is
realized such that a playback application applied in a
receiving device can be determined using a service
category identifier recorded in an SLT that can be
received in advance.

The effects described in the present specification

are given as an example only, and the effects are not
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limited to those described in the present specification
and may contain additional effects.

[Brief Description of Drawings]

[0025]

[FIG. 1]

FIG. 1 is an explanatory diagram of an example of a
configuration of a communication system that executes
processes according to the present disclosure.

[FIG. 2]

FIG. 2 is an explanatory diagram of data transmitted by a
transmitting device.

[FIG. 3]

FIG. 3 is a diagram depicting an example of protocol
stacks for the transmitting device and a receiving device.
[FIG. 4]

FIG. 4 is a diagram depicting a protocol stack related to
ROUTE (Real-time Object Delivery over Uni-directional
Transport) and FLUTE (File Delivery over Uni-directional
Transport).

[FIG. 5]

FIG. 5 is an explanatory diagram of an example of data
transmitted from the transmitting device to the receiving
device and a data process in the receiving device.

[FIG. 6]

FIG. 6 is an explanatory diagram of an example of data
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transmitted from the transmitting device to the receiving
device and a data process in the receiving device.
[FIG. 7]

FIG. 7 is an explanatory diagram of an example of a
configuration of the receiving device.

[FIG. 8]

FIG. 8 is an explanatory diagram of an example of the
configuration of the receiving device.

[FIG. 9]

FIG. 9 1s an explanatory diagram of data transmitted from
the transmitting device to the receiving device and an
SLT (Service List Table).

[FIG. 10]

FIG. 10 is an explanatory diagram of the SLT (Service
List Table).

[FIG. 11]

FIG. 11 is an explanatory diagram of an example of
setting of service category identifiers.

[FIG. 12]

FIG. 12 is an explanatory diagram of an example of
setting of the service category identifiers.

[FIG. 13]

FIG. 13 is an explanatory diagram of an example of
setting of the service category identifiers.

[FIG. 14]
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FIG. 14 is an explanatory diagram of an example of
setting of the service category identifiers.

[FIG. 15]

FIG. 15 depicts a flowchart explaining a process sequence
using the service category identifiers.

[FIG. 16]

FIG. 16 is an explanatory diagram of a configuration of
setting a delivery application identification flags in an
AIT (Application Information Table).

[FIG. 17]

FIG. 17 is an explanatory diagram of an example of XML
data describing the delivery application identification
flags in the AIT (Application Information Table).

[FIG. 18]

FIG. 18 depicts a flowchart explaining a process sequence
using the delivery application identification flags.
[FIG. 19]

FIG. 19 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 20]

FIG. 20 is an explanatory diagram of an example of an

execution sequence of a process for transmitting data
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from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 21]

FIG. 21 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 22]

FIG. 22 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 23]

FIG. 23 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 24]

FIG. 24 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data

from the transmitting device to the receiving device and
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a process for applying an application in the receiving
device.

[FIG. 25]

FIG. 25 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 26]

FIG. 26 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 27]

FIG. 27 is an explanatory diagram of an example of an
execution sequence of a process for transmitting data
from the transmitting device to the receiving device and
a process for applying an application in the receiving
device.

[FIG. 28]

FIG. 28 is an explanatory diagram of an example of
configurations of the transmitting device and the
receiving device that are communication devices.

[FIG. 29]
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FIG. 29 is an explanatory diagram of an example of
hardware configurations of the transmitting device and
the receiving device that are communication devices.
[Description of Embodiments]

[0026]

A receiving device, a transmitting device, and a data
processing method according to the present disclosure
will be described hereinafter in detail with reference to
the drawings. It is noted that description will be given
in accordance with the following items.

1. Example of configuration of communication system

2. Data communication protocols FLUTE and ROUTE

3. Example of communication processes executed by
transmitting device and receiving device

4. Process examples of application selection process and
application adaptation process in receiving device

5. Configuration example and process example of receiving
device

6. SLT (Service List Table) that is signaling data for
notification of control information and attribute
information per service such as broadcast station or
program

7. Service category setting configuration for services
provided by transmitting device

8. Configuration in which information on application of
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broadcast playback application is recorded in AIT
(Application Information Table)

9. Process sequences of processes executed by
transmitting device and receiving device

9-1. (Process example 1) Process example of executing
residential playback application and then also executing
broadcast application in receiving device

9-2. (Process example 2) Process example of executing
residential playback application, then executing
broadcast playback application based on AIT description,
and further executing residential playback application
based on next AIT description in receiving device

9-3. (Process example 3) Process example of executing
broadcast playback application based on AIT description
in receiving device

9-4. (Process example 4) Process example of executing
broadcast application based on AIT description in
receiving device

10. Configuration example of transmitting device and
receiving device

11. General overview of configuration of present
disclosure

[0027]

1. Example of configuration of communication system

An example of a configuration of a communication system
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that executes processes according to the present
disclosure will first be described with reference to FIG.
1.

As depicted in FIG. 1, a communication system 10 includes
a transmitting device 20 that i1s a communication device
transmitting a content such as image data and audio data,
and a receiving device 30 that is a communication device
receiving the content transmitted by the transmitting
device 20.

[0028]

Specifically, the transmitting device 20 is a device
providing various pieces of data (broadcast programs,
advertisements, and other data), for example, a broadcast
server (broadcast station) 21 mainly transmitting data
(content) of TV programs and the like or a data delivery
server 22 transmitting various pieces of data.

On the other hand, the receiving device 30 is, for
example, a client device of an ordinary user, and is
specifically configured with a television 31, a PC 32, a
mobile terminal 33, and the like.

While FIG. 1 illustrates that the broadcast server
(broadcast station) 21 and the data delivery server 22
are distinguished as an example of the transmitting
device 20, the transmitting device 20 may be configured

such that one server transmits all of the broadcast
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programs, the advertisements, and the other data.

[0029]

Data communicationlbetween the transmitting device 20 and
the receiving device 30 is held as at least one of bi-
directional communication and uni-directional
communication via a network such as the Internet, and
uni~directional communication via a broadcast wave or the
like, or as communication using both the network and the
broadcast wave.

[0030]

Data transmission from the transmitting device 20 to the
receiving device 30 is executed in accordance with, for
example, an MPEG (Moving Picture Experts Group)-DASH
standard that is a standard for adaptive streaming
technology.

The MPEG-DASH standard includes the following two
standards.

(a) A standard related to a manifest file for describing
metadata that is management information on video and
audio files (MPD: Media Presentation Description).

(b) A standard related to file formats (segment formats)
for video content transmission.

Content delivery from the transmitting device 20 to the
receiving device 30 is executed in accordance with the

MPEG-DASH standard described above.
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[0031]

The transmitting device 20 encodes content data and
generates a data file that includes encoded data and
metadata on the encoded data. An encoding process is
performed, for example, in accordance with an MP4 (MPEG-
4) file format specified in MPEG. It is noted that the
file of the encoded data in a case in which the
transmitting device 20 generates a data file in an MP4
form is referred to as “mdat” and the metadata thereon is
referred to as “moov,” “moof,” or the like.

[0032]

A content provided by the transmitting device 20 to the
receiving device 30 is various pieces of data, for
example, music data, visual data such as movies,
television programs, videos, photographs, documents,
pictures, and diagrams, and games and softwaré.

[0033]

Data transmitted by the transmitting device 20 will be
described with reference to FIG. 2.

As depicted in FIG. 2, the transmitting device 20 that
executes data transmission in accordance with the MPEG-
DASH standard generally transmits roughly a plurality of
types of data as follows.

(a) Signaling data 50

(b) AV (Audio/Video) segments 60
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(c) Other data (ESG (Electronic Service Guide), NRT (Non
Real Time) content, and the like) 70,

[0034]

The AV segments 60 are each configured with image (Video)
and audio (Audio) data played back by the receiving
device, that is, a program content or the like provided
by, for example, a broadcast station. For example, each
AV segment 60 is configured with the MP4 encoded data
(mdat) and the metadata (moov or moof) described above.
The AV segments are also referred to as “DASH segments.”
[0035]

Meanwhile, the signaling data 50 is configured with
program schedule information such as a program table,
address information (a URL (Uniform Resource Locator) or
the like) necessary to acquire a program, guidance
information composed of information necessary for a
content playback process, for example, codec information
(encoding scheme or the like), and various pieces of
control information such as application control
information.

The receiving device 30 needs to receive this signaling
data 50 before receiving the AV segments 60 that store a
program content to be played back.

This signaling data 50 is transmitted from the

transmitting device 20 as data in, for example, an XML



CA 02982102 2017-10-06

23 SP364024

(Extensible Markup Language) form.

[0036]

The signaling data is transmitted repeatedly as needed.
For example, the signaling data is transmitted repeatedly
and frequently, for example, at intervals of 100
milliseconds.

This is intended to enable the receiving device (client)
to quickly acquire the signaling data.

The client (receiving device) can execute processes
necessary to receive and play back a necessary program
content such as a process for acquiring an address for
accessing the program content and a codec setting process
on the basis of the signaling data that can be received
as needed without delay.

[0037]

The other data 70 includes, for example, ESG (Electronic
Service Guide) and an NRT content.

The ESG is the electronic service guide, which is, for
example, the guidance information such as the program
table.

The NRT content is a non-realtime content.

[0038]

The NRT content includes, for example, various
application files executed on a browser of the receiving

device 30 that is the client, and data files of moving
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images, still images, and the like.

[0039]

As regards the data depicted in FIG. 2, that 1is,

(a) Signaling data 50

(b) AV segments 60

(c) Other data (ESG, NRT content, and the like) 70,
these pieces of data are transmitted in accordance with,
for example, a data communication protocol: FLUTE (File
Delivery over Uni-directional Transport).

[0040]

2. Data communication protocols FLUTE and ROUTE

The data communication protocol: FLUTE (File Delivery
over Uni-directional Transport) is a protocol for
managing sessions of a content transmitted by multicast.
For example, a file (identified by a URL and a version)
generated by the server that is the transmitting device
is transmitted to the client that is the receiving device
in accordance with the FLUTE protocol.

[0041]

The receiving device (client) 30 stores the received file
in, for example, a storage unit (client cache) to be
associated with the URL and the version of the file.

It is assumed that the file having the same URL and a
different version is a file having an updated content.

The FLUTE protocol is intended only to exercise a uni-
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directional file transfer control and does not include a
file selective filtering function on the part of the
client. However, by causing the client to choose or
reject a file transfer-controlled by the FLUTE using
metadata linked to the file, it is possible to realize
selective filtering and manage a configuration and an
update of a local cache to reflect a user’s preference.
It is noted that the metadata can be incorporated in the
FLUTE protocol as an extension or can be separately
described in accordance with a protocol for the ESG
{(Electronic Service Guide) or the like.

[0042]

It is noted that the FLUTE was initially specified as a
file transfer protocol for multicast. The FLUTE is
configured with a combination of an FDT (File Delivery
Table) and a multicast protocol referred to as “ALC
(Asynchronous Layered Coding)” for scalable file objects
which is specifically LCT (Layered Coding Transport) and
FEC (Forward Error Correction) components that are
building blocks of the ALC.

[0043]

While the conventional FLUTE was developed to be mainly
used for asynchronous file transfer, extension of the
FLUTE is underway by an ATSC (Advanced Television System

Committee) that is a standardization group related to
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data delivery systems via the broadcast wave and the
network in such a way as to facilitate applying the FLUTE
to broadcast live streaming. An extension specification
of this FLUTE is referred to as “ROUTE (Real-time Object
Delivery over Uni-directional Transport).

[0044]

There is an ATSC (Advanced Television System Committee)
3.0 the standardization of which is currently underway as
one of the standards related to the data delivery systems
via the broadcast wave and the network. This ATSC 3.0
specifies a stack configuration adopted to transmit the
signaling data, the ESG, asynchronous files, synchronous
streams, and the like with the conventional FLUTE
protocol replaced by the ROUTE.

[0045]

3. Example of communication processes executed by
transmitting device and receiving device

Next, an example of communication processes executed by
the transmitting device and the receiving device will be
described.

FIG. 3 is a diagram depicting an example of protocol
stacks for the transmitting device and the receiving
device.

The example depicted in FIG. 3 has two protocol stacks

for two communication data processes as follows.
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(a) Broadcast (including multicast) communication (for
example, broadcasting type data delivery); and

(b) unicast (broadband) communication (for example, HTTP
type P2P (Peer to Peer) communication).

[0046]

On a left-hand side of FIG. 3, a protocol stack
corresponding to (a) broadcast communication (for example,
broadcasting type data delivery) is depicted.

On a right-hand side of FIG. 3, a protocol stack
corresponding to (b) unicast (broadband) communication
(for example, HTTP type P2P (Peer to Peer) communication)
is depicted.

[0047]

The protocol stack corresponding to (a) broadcast
communication (for example, broadcasting type data
delivery) depicted on the left-hand side of FIG. 3 has
the following layers in an ascending order.

(1) Broadcast physical layer (Broadcast PHY)

(2) IP (Internet Protocol) multicast layer (IP Multicast)
(3) UDP (User Datagram Protocol) layer

(4) ROUTE (=extension FLUTE) layer

(5) ESG, NRT content, DASH (ISO (International
Organization for Standardization) BMFF (Base Media File
Format)), and Video/Audio/CC (Closed Caption)

(6) Application layer (Applications (HTML5)).
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[0048]

It is noted that a signaling layer 1s set as a higher
layer than the IP multicast layer (IP Multicast).

The signaling layer is a layer applied to transmission
and reception of the signaling data 50 described
previously with reference to FIG. 2. The signaling data
includes the program schedule information such as the
program table, the address information (URL or the like)
necessary to acquire a program, the guidance information
composed of the information necessary for the content
playback process, for example, the codec information
(such as the encoding scheme), the control information,
and the like.

[0049]

The signaling data is data that includes the access
information on the AV segments received and played back
by the receiving device (client), and the guidance
information and the control information necessary for
processes after reception such as a decoding process, and
the data is transmitted repeatedly from the transmitting
device as needed.

[0050]

The signaling data has a variety of types depending on
information. Specifically, examples of the types include

USD (User Service Description) that is the signaling data
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per service.

The USD includes various types of control information.
Typical control information is the MPD (Media
Presentation Description) that is the signaling data
having the manifest file storing the wvarious pieces of
guidance information and the control information
corresponding to the content (AV segments).

[0051]

Each of the various pieces of signaling data is data
necessary for the receiving device (client) to perform
reception, playback, and control processes on AV segments
or an application (application program) transmitted from
the transmitting device, and is set as an individual file
{(meta file), for example, by category and transmitted
from the transmitting device.

[0052]

As a higher layer than the (1) broadcast physical layer
(Broadcast PHY), a layer permitted to use for a future
new protocol (Future Extensibility) is set.

[0053]

The (1) broadcast physical layer (Broadcast PHY) is a
physical layer configured with a communication control
unit that controls, for example, a broadcasting-related
communication unit for executing broadcast communication.

The (2) IP multicast layer (IP Multicast) is a layer that
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executes a data transmission or reception process
according to IP multicast.

The (3) UDP layer 1s a layer that executes generation and
analysis processes on a UDP packet.

[0054]

The (4) ROUTE layer is a layer that stores and fetches
transfer data in accordance with the ROUTE protocol that
is the extension FLUTE protocol.

Similarly to the FLUTE, the ROUTE is a multicast protocol
referred to as “ALC” for scalable file objects, and is
specifically configured with a combination of the LCT and
the FEC components that are building blocks of the ALC.
FIG. 4 dépicts a protocol stack related to the ROUTE and
the FLUTE.

[0055]

The (5) ESG, NRT content, DASH (ISO BMFF), and
Video/Audio/CC are data transferred in accordance with
the ROUTE protocol.

[0056]

A broadcast type delivery service according to the DASH
standard is referred to as “MBMS (Multimedia Broadcast
Multicast Service).” As a scheme for efficiently
realizing this MBMS under LTE (Long Term Evolution),
there is an eMBMS (evolved Multimedia Broadcast Multicast

Service) .
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The MBMS and the eMBMS are each a broadcast type delivery
service, which is a service for delivering identical data,
for example, a video content by broadcast to a plurality
of user terminals (UEs) that are receiving devices
located in a specific area by means of a common bearer.
Broadcast delivery according to the MBMS or the eMBMS can
simultaneously provide the same content to the receiving
devices such as many smartphones, PCs or televisions
located in a delivery service providing area.

[0057]

The MBMS and the eMBMS each specify a process for
downloading a file according to a 3GPP (Third Generation
Partnership Project) file format (ISO-BMFF file or MP4
file) in accordance with the transfer protocol ROUTE or
FLUTE.

[0058]

As regards the following data already described with
reference to FIG. 2, that 1is,

(a) Signaling data 50

{(b) AV segments 60

(c) Other data (ESG, NRT content, and the like) 70,

most of these data is transmitted in accordance with the
ROUTE protocol or the FLUTE protocol.

[0059]

The (5) ESG, NRT content, DASH (ISO BMFF), and
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Video/Audio/CC are data transferred in accordance with
the ROUTE protocol.

[0060]

The ESG is the electronic service guide, which is, for
example, the guidance information such as the program
table.

[0061]

The NRT content is the non-realtime content.

As described above, the NRT content includes, for example,
the various application files executed on the browser of
the receiving device that is the client, and the data
files of moving images, still images, and the like.

The Video/Audio/CC is actual data to be played back such
as video and audio data delivered in accordance with the
DASH standard.

[0062]

The (6) application layer (Application (HTML5)) is an
application layer that executes generation or analysis of
data transferred in accordance with the ROUTE protocol
and various other data output controls and the like, and
performs, for example, processes for generating,
analyzing and outputting data while applying HTML5 to the
processes.

[0063]

Meanwhile, the protocol stack corresponding to the (b)
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unicast (broadband) communication (for example, HTTP type
P2P communication) depicted on the right-hand side of FIG.
3 has the following layers in an ascending order.

(1) Broadband physical layer (Broadband PHY)

(2) IP unicast layer (IP Unicast)

(3) TCP (Transmission Control Protocol) layer

(4) HTTP layer

(5) ESG, Signaling, NRT content, DASH (ISO BMFF), and
Video/Audio/CC

(6) Application layer (Applications (HTMLS)).

[0064]

The (1) broadband physical layer (Broadband PHY) is a
physical layer configured with a communication control
unit such as a device driver that controls, for example,
a communication unit such as a network card for executing
broadband communication.

The (2) IP unicast layer (IP Unicast) is a layer that
executes an IP unicast transmission or reception process.
The (3) HTTP layer is a layer that executes generation
and analysis processes on an HTTP packet.

Higher layers than this (3) HTTP layer are similar to
those in a stack configuration of the (a) broadcast
communication (for example, broadcasting type data
delivery) on the left-hand side of FIG. 3.

[0065]
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It is noted that the transmitting device (server) 20 and
the receiving device (client) 30 perform processes
according to at least any one of the two processing
systems depicted in FIG. 3, that is, two communication
protocol stacks:

(a) broadcast communication (for example, broadcasting
type data delivery); and

(b) unicast (broadband) communication (for example, HTTP
type P2P communication).

[0066]

In the protocol stacks depicted in FIG. 3, attributes
(including URLs that are the file identifiers) of a file
group transferred by multicast in accordance with the
ROUTE (FLUTE) can be either described in a control file
of the ROUTE (FLUTE) or can be described in the signaling
data that describes file transfer sessions. Furthermore,
more detailed attributes of the file transfer sessions
can be described by the ESG (applicable to uses for
presenting end users).

[0067]

As described above, as one of the standards related to
data delivery systems via the broadcast wave and the
network, the standardization of the ATSC (Advanced
Television System Committee) 3.0 is underway.

In a process of the standardization of IP-based transport



CA 02982102 2017-10-06

35 SP364024

stacks according to the ATSC 3.0, a method is proposed
for transferring a file based on an MPEG-DASH file format
(ISO-BMFF file or MP4 file) by the ROUTE (Real-time
Object Delivery over Uni-directional Transport) protocol
that is the extension of the FLUTE (File Delivery over
Uni-directional Transport), and the method has been set
as a standard candidate scheme.

[0068]

By applying the ROUTE protocol, it is possible to
transfer a fragmented MP4 file sequence according to the
DASH standard, the MPD (Media Presentation Description)
that is the metafile storing the control information
(signaling data) according to the DASH standard, USBD
(User Service Bundle Description) /USD (User Service
Description), S-TSID (Service based Transport Session
Description) that is the signaling data for broadcasting
delivery, and the like.

[0069]

As described above, the ROUTE protocol is the FLUTE-based
protocol. A metadata file that describes transfer control
parameters according to the FLUTE is referred to as “FDT
(File Delivery Table),” and a metadata file that
describes transfer control parameters according to the
ROUTE is referred to as “S-TSID (Service based Transport

Session Description).” The S-TSID is a super set of the
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FDT and includes the FDT.

[0070]

All the USBD/USD, the S-TSID, the MPD, and the like
proposed as the signaling data on service layers
according to the ATSC 3.0 (SLS: Service Layer Signaling)
are transferred by ROUTE sessions.

[0071]

4. Process examples of application selection process and
application adaptation process in receiving device
Process examples of an application selection process and
an application adaptation process on a playback
application and the like in the receiving device (client)
30 for receiving and outputting data from the
transmitting device 20 such as the broadcast server 21
will next be described.

[0072]

The receiving device 30 stores a playback application
program (residential (resident type) playback
application) for executing playback of the content of a
broadcast program and the like in a storage unit of the
receiving device.

This playback application is a conventional playback
application that is not a playback application dedicated
to a specific broadcast station and applicable to

playback of programs (contents) provided by various
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broadcast stations.

[0073]

If it is not requested to use the broadcast station-
enabled playback application or program—-enabled playback
application provided from the transmitting device such as
the broadcast server (broadcast station), the receiving
device can play back a content (program) by applying this
residential playback application.

This playback application is the playback application
that is used when a broadcast-enabled or program-enabled
playback application [broadcast (broadcasting delivery
type) playback application] and that is held by the
receiving device in advance, and the playback application
that is not dedicated to a specific broadcast station or
program is referred to as “residential (resident type)
playback application.”

[0074]

It is noted that examples of the residential playback
application include various types of applications such as
a website application that can be executed on a browser
and an application that can be executed without
activating a browser.

[0075]

As depicted in FIG. 5, the transmitting device 20

includes, for example, a plurality of broadcast stations
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20A, 20B, and the like each corresponding to an
individual broadcast station.

Each of these broadcast stations 20A, 20B, and the like
provides broadcast program data to the receiving device
30 via the broadcast wave or the network.

Furthermore, each of the broadcast stations 20A, 20B, and
the like can provide the playback application applied to
playback of the broadcast program provided by each
broadcast station and the control information such as the
signaling data to the receiving device 30 via the
broadcast wave or the network.

[0076]

The playback application [broadcast (broadcasting
delivery type) playback application] provided by each of
the broadcast stations 20A and 20B is a playback
application for playback of a broadcast program content
provided by each broadcast station. In other words, this
playback application is dedicated to a specific broadcast
station or playback of a specific program.

[0077]

As for a program al provided by a broadcast station A,
for example, it is necessary to use a playback
application (Aapl) dedicated to the broadcast station A.
Furthermore, as for a program a2 provided by the

broadcast station A, it is necessary to use a playback



CA 02982102 2017-10-06

39 SP364024

application (A-aZ2-enabled playback application) dedicated
to the program a2 provided by the broadcast station A.

In this way, the playback application provided by each of
the broadcast stations 20A, 20B, and the like to the
receiving device 30 via the broadcast wave or the network
is referred to as “broadcast (broadcasting delivery type)
playback application (broadcast playback application).”
[0078]

FIG. 6 is a diagram depicting an example of a
correspondence relationship between a program provided by
each broadcast station and a playback application applied
to playback of the program.

The correspondence relationship between programs provided
by the broadcast station A and playback applications to
be applied is as follows.

Program al-residential playback application

Program azZ-broadcast playback application (=broadcast
station A-enabled playback application)

Program a3-broadcast playback application (=program a3-
enabled playback application)

Program aéd-broadcast playback application (=broadcast
station A-enabled playback application)

[0079]

Moreover, the correspondence relationship between

programs provided by a broadcast station B and playback
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applications to be applied is as follows.

Program bl-broadcast playback application (=broadcast
station B-enabled playback application)

Program b2-broadcast playback application (=program b2-
enabled playback application)

Program b3-residential playback application

100801

The receiving device 20 holds the residential playback
application in the storage unit, and executes a playback
process to which the residential playback application is
applied on the program for which it is not required to
apply the broadcast playback application among the
programs provided by each broadcast station.

However, as for the program for which it is requested to
apply the broadcast playback application among the
programs provided by each broadcast station, the
receiving device 20 needs to acquire the broadcast
playback application provided by the broadcast station
and to play back the program by applying the acquired
broadcast playback application to the playback process.
[0081]

If the receiving device 30 does not select a correct
program-enabled playback application, the receiving
device 30 is unable to play back a correct program, often

resulting in occurrence of a playback error.
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[0082]

A configuration of the present disclosure to be described
below is intended to realize a configuration such that
the occurrence of such a playback error is prevented, the
receiving device 30 can perform processes for selecting,
acquiring, and applying a correct content (program)-
enabled playback application, and such that the receiving
device 30 can reliably execute a playback application
change process at a time of channel switchover.

[0083]

5. Configuration example and process example of receiving
device

A configuration example and a process example of the
receiving device 30 will next be described with reference
to FIG. 7 and the following.

It is noted that FIG. 7 depicts one example of a
configuration of the receiving device 30.

The receiving device 30 includes middleware 110 that
receives data transmitted from the transmitting device 20
such as the broadcast server, a proxy server 120 that
exXecutes analysis and accumulation processes on the
received data, and a playback processing unit
(application execution unit) 130 that executes the
playback process on the broadcast content as well as the

applications and the like.



CA 02982102 2017-10-06

42 SP364024

[0084]

The transmitting device 20 such as the broadcast server
transmits the AV segments including the broadcast content
or the like, the signaling data, and other data by
broadcasting transmission via the broadcast wave or the
network.

[0085]

The middleware 110 of the receiving device 30 depicted in
FIG. 7 receives and analyzes the data provided by the
transmitting device 20.

The middleware 110 includes a communication unit
(PHY/MAC) 111, a signaling acquisition unit 112 acquiring
the signaling data, a signaling analysis unit 113
analyzing the signaling data, and a segment acquisition
unit 114 acquiring the signaling data, program content
data such as video and audio data, and data files such as
the NRT content including the applications and the like.
[0086]

The data received by the middleware 110 is stored in a
cache (Proxy Cache) unit 121 of the proxy server 120. 1In
the proxy server 120, a data request from a playback
control unit 131 is input to an address resolving unit
(Address Resolver) 122, and the proxy server 120 acquires
requested data from the cache (Proxy Cache) unit 121 or

an outside and provides the acquired data.
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[0087]

The playback processing unit (application execution unit)
130 executes the playback application or the other
application.

It is noted that examples of the application executed by
the playback processing unit (application execution unit)
130 include the following applications.

(a) The residential (resident type) playback application
stored in the storage unit of the receiving device in
advance,

(b) The broadcast (broadcasting delivery type) playback
application received from the transmitting device,

(c) The other application stored in the storage unit of
the receiving device in advance, and

(d) The other application received from the transmitting
device.

The playback processing unit (application execution unit)
130 executes, for example, these various applications.
[0088]

The playback control unit (DASH Client) 131 of the
playback processing unit (application execution unit) 130
executes a playback control over the content transmitted
in accordance with the DASH (MPEG-DASH) standard.

As described above, the MPEG-DASH standard includes the

following two standards.
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(a) A standard related to a manifest file for describing
metadata that is management information on video and
audio files (MPD: Media Presentation Description).

(b) A standard related to file formats (segment formats)
for video content transmission.

The content delivery from the transmitting device 20 to
the receiving device 30 is executed in accordance with
the MPEG-DASH standard described above.

[0089]

The content i1s transmitted as segments that are data
split in predetermined units in accordance with, for
example, the MP4 file format specified in the MPEG, and
the playback control unit (DASH Client) 131 executes
processes such as a process for acquiring segments in
which the content to be played back is stored while
referring to the manifest file (MPD).

[00901

An output control unit 132 extracts an encoded content
from the segments acquired by the playback control unit
(DASH Client) 131, decodes the encoded content, and
outputs the decoded content to the output unit such as
the display unit.

[0091]

It is noted that the playback control unit (DASH Client)

131 also functions as a signaling data processing unit
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(SLS Signaling Parser & Viewer).

The playback control unit (DASH Client) 131 executes a
process based on the signaling data transmitted by the
transmitting device 20 (broadcast server 21 or the like).
As already described with reference to FIG. 2, the
signaling data 50 is configured with the program schedule
information such as the program table, the address
information (URL (Uniform Resource Locator) or the like)
necessary to acquire a program, the guidance information
composed of information necessary for the content
playback process, for example, the codec information
(encoding scheme or the like), and the various pieces of
control information such as the application control
information.

[0092]

The playback control unit (DASH Client) 131 acquires the
signaling data (SLS: Service Layer Signaling) and
executes a process based on the acquired signaling data.
For example, the playback control unit (DASH Client) 131
executes processes such as a process for providing the
program schedule information such as the program table,
the address information (URL) necessary to acquire a
program, the codec information (encoding scheme or the
like) to the playback control unit 131, and a process for

displaying the signaling data, for example, displaying
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the program table.

[0093]

It is noted that the signaling data such as a program
schedule (program table), the address information, and
the codec information is possibly updated as needed, so
that the receiving device needs to perform the processes
using the latest signaling data.

A version identifier is set to the signaling data
transmitted by the transmitting device, so that the
receiving device can discriminate, acquire, and use newer
signaling data on the basis of the version identifier.
[0094]

FIG. 8 is a view depicting detailed configurations of
the playback control unit (DASH Client) 131, and

the output control unit 132,

which are provided in the playback processing unit
(application execution unit) 130 of the receiving device
30.

[0095]

The playback control unit (DASH Client) 131 of the
playback processing unit (application execution unit) 130
includes an MPD acquisition unit 201, an MPD analysis
unit 202, a segment acquisition unit 203, and a segment
(MP4) analysis unit 204.

[0096]
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As described above, the playback control unit (DASH
Client) 131 executes the playback control over the
content transmitted in accordance with the DASH (MPEG-
DASH) standard.

The MPD acquisition unit 201 acquires the manifest file
(MPD: Media Presentation Description) that is a file
describing the management information on videos and audio
files.

The MPD is provided from the traﬁsmitting device 20 such
as the broadcast server 21, stored in the proxy server
120, and then acquired by the playback control unit 131.
[0097]

The MPD is the manifest file for describing the metadata
that is the management information on the video and audio
files.

The control information necessary for processes for
acquiring and playing back the program content such as
the access information related to the AV segments that
are program configuration data provided by a broadcast
station and the playback control information which is
specifically the codec information and playback time
information is recorded in the MPD.

[0098]

The MPD analysis unit 202 analyzes a description content

of the MPD acquired by the MPD acquisition unit 201, and
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provides information and the like necessary to acquire
segments corresponding to data to be played back to the
segment acquisition unit 203.

[0099]

The segment acquisition unit 203 acquires the segments
corresponding to the data to be played back in accordance
with an MPD analysis result of the MPD analysis unit 202.
FEach segment is predetermined unit data set in accordance
with a file format (segment format) for transmission of a
content configured with AV data.

[0100]

The segment analysis unit 204 acquires encoded image data,
encoded audio data, and the like from the segments
acquired by the segment acquisition unit 203, and outputs
the acquired data to a decoding unit (decoder) 211 of the
output control unit 132.

[0101]

The output control unit 132 of the playback processing
unit (application execution unit) 130 includes the
decoding unit (decoder) 211 and an output unit (renderer)
212.

Each of these processing units executes a process
according to an application program to be executed.

The decoding unit (decoder) 211 executes a decoding

process (decode) on the encoded image data and the
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encoded audio data provided from the segment analysis
unit 204.

The output unit 212 outputs the decoded image data and
the decoded audio data to the output unit (a display and
a loudspeaker).

[0102]

As already described with reference to FIGS. 5, 6, and
the like, each broadcast station can designate the
application applied to the playback process in response
to the transmitted content (program).

Specifically, each broadcast station can designate one
of:

{a) the residential (resident type) playback application
stored in the receiving device in advance, and

(b) the broadcast (broadcasting delivery type) playback
application provided by the transmitting device such as
the broadcast station via the broadcast wave or the
network.

The broadcast station can determine which is to be used
as the playback application by making this designation.
[0103]

The playback processing unit (application execution unit)
130 of the receiving device (client) 30 needs to
correctly select the application to be used in response

to the content to be played back.
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Information necessary for this application selection is
transmitted from the transmitting device 20 to the
receiving device 30 while applying the signaling data.
This signaling data and a process for using the signaling
data will be described later in detail.

[0104]

The playback control unit (DASH Client) 131 of the
receiving device (client) 30 also serves as an execution
unit of an ATSC 3.0 client application (3.0 DASH Client).
The playback control unit (DASH Client) 131 executes a
browser application executed on a browser mounted in the
ATSC 3.0 broadcasting receiving client device or the
other application.

[0105]

The ATSC 3.0 client application executed by the playback
control unit (DASH Client) 131 is configured with an ATSC
3.0 DASH client application (3.0 DASH Client), an ATSC
3.0 stream associated application (3.0 Application), and
the like.

[0106]

The playback control unit (DASH Client) 131 executes a
process on the data received by the middleware (Client
Local ATSC Middleware) 110 and the data received by the
proxy server (Client Local HTTP Proxy Server) 120 via the

network.
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[0107]

In other words, the DASH-MPD file and the DASH segment
file acquired by the middleware 110 or the proxy server
120, other ordinary application files, and the SLS
(Service Level Signaling) file storing the signaling data
are input to the playback processing unit (application
execution unit) 130 using the playback control unit (DASH
Client) 131 and the output control unit 132, and the
playback processing unit (application execution unit) 130
performs stream rendering and application control.

[01081

A model depicted in FIG. 7 can improve application
portability for the following reason. Since the ATSC 3.0
client application or the other application executed by
the playback processing unit (application execution unit)
130 always accesses an outside world via the proxy server
120, there is no need of awareness of a distinction as to
whether a group of those files is acquired via
broadcasting or via the network (network transparency is
provided) .

Therefore, it is unnecessary to implement the application
dedicated only to broadcasting but the application can be
implemented irrespectively of use of broadcasting or the
Internet.

[0109]
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When the application executed by the playback processing
unit (application execution unit) 130 issues a request
(HTTP request) to acquire a DASH-MPD file, a DASH segment
file, and the other ordinary application file as well as
a signaling data file, the proxy server 120 that receives
the request determines whether the address resolving unit
(Address Resolver) 122 acquires the files via a
broadcasting receiving stack or the network.

[0110]

Information used for determination is provided as a
signaling data analysis result. The playback control unit
(DASH Client) 131 requests the signaling acquisition unit
(SLS Signaling Retriever) 112 to acquire USBD/USD, S-TSID
or the like that is ATSC 3.0 signaling metadata.

[0111]

The signaling acquisition unit (SLS Signaling Retriever)
112 extracts the signaling metadata carried by an SLS LCT
packet received by broadcasting via the communication
unit (ATSC tuner: ATSC 3.0 PHY/MAC) 111.

[0112]

Further, the signaling analysis unit (SLS Signaling
Parser) 113 extracts signaling metadata from the URL
included in the request to acquire segments and
application resources, and resolves broadcasting delivery

address information for acquiring the file of interest.
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When recognizing that the file is (has been) broadcast
and delivered, the signaling analysis unit (SLS Signaling
Parser) 113 acquires an LCT packet storing the desired
file on the basis of the broadcasting delivery address
information and loads the LCT packet into the cache
(Proxy Cache) unit 121. The proxy server 120 returns the
file to the playback control unit 131 (as a response to
HTTP). When the URL included in the request to acquire
the application parts is not present in the signaling
metadata, the proxy server 120 acquires the file wvia the
ordinary network stack.

[0113]

6. SLT (Service List Table) that is signaling data for
notification of control information and attribute
information per service such as broadcast station or
program

Next, the SLT (Service List Table) that is the signaling
data for notification of control information and
attribute information per service (brocadcast station,
program, or the like) will be described.

[0114]

As described above, as the standard related to data
delivery systems via the broadcast wave and the network,
the standardization of the ATSC (Advanced Television

System Committee) 3.0 is currently underway.
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[0115]

As for the ATSC 3.0, standardization of an IP-based
transport stack has been worked on, and there is proposed
a method of transferring a file based on the file format
(ISO-BMFF file, MP4 file) according to the MPEG-DASH
standard that is becoming a mainstream in delivery
according to the OTT (Over The Top) that is the data
delivery scheme capable of delivering a content such as
image data and audio data irrespective of the service
form of each telecommunications carrier, by the ROUTE
(Real-time Object Delivery over Uni-directional Transport
protocol previously described with reference to FIGS. 3
and 4.

[0116]

The transmitting device 20 transmits, for example, the
following data in accordance with the ROUTE protocol.

(1) Fragmented MP4 files (fragmented MP4) transferred in
accordance with the DASH standard,

(2) MPD that is the control metadata (signaling data)
according to the DASH standard, and

(3) S-TSID that is the control metadata (signaling data)
on an ATSC-version USD that is an extension of signaling
for broadcasting delivery (3GPP-MBMS3-USD (User Service
Description) or the ROUTE protocol.

The transmitting device 20 transmits these various pieces
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of data.

[0117]

As already described with reference to FIGS. 3, 4, and
the like, the ROUTE protocol is the extension FLUTE-based
protocol.

While the metadata (signaling data) describing the
transfer control parameters according to the FLUTE is
referred to as “FDT (File Delivery Table),” the control
metadata (signaling data) according to the ROUTE
corresponding to the FDT is referred to as “S-TSID
(Service based Transport Session Instance Description).”
[0118]

The S-TSID describes transfer control metadata on all
service components (video/audio/data component stream and
the like) transferred per service (for example, per
broadcast channel or broadcast program).

It is noted that the service components (video/audio/data
component stream and the like) are all transferred by a
file transfer session.

[0119]

The S-TSID itself that is the signaling data per service
is also transferred using a service signaling data
transfer session among ROUTE sessions. The S-TSID is the
signaling data on the transfer session of component files

transferred within one service.
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[0120]

Furthermore, as the metadata (signaling data) for
acquiring an address (service boot strap address) of a
service level signaling data transfer session per service
in which the S-TSID itself is transferred (address
resolution), the SLT (Service List Table) is used.
{01211

The SLT (Service List Table) is transferred using a
special address and a special port (Destination IP
Address/Destination Port) different from those for each
service on the UDP/IP.

The SLT (Service List Table) will be described with
reference to FIG. 9 and the following.

[0122]

FIG. 9 is a diagram depicting a protocol stack for
describing a correspondence relationship between an SLT
(Service List Table) 301 and services 311 to 313.

The protocol stack depicted in FIG. 9 corresponds to a
part of the protocol stack described previously with
reference to FIG. 3.

The SLT ( Service List Table) 301 depicted in FIG. 9 is
one constituent element of the signaling data (Signaling)
in the protocol stack depicted in FIG. 3.

[0123]

Each of layers of a plurality of services (Service) 311
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to 313 depicted in FIG. 9 is a transfer data layer per
service per broadcast station or program. Each of the
services 311 to 313 transfers the following data.

(a) A service level signaling data file 321 such as the
S-TSID that is the signaling data including control data
and attribute data per service,

(b) A/V/CC-DASH file 322 that serves as configuration
data on a program content or the like, and

(c) an NRT file 323 configured with the non-realtime data
such as a playback application, an index file, and other
applications.

[0124]

The SLT (Service List Table) 301 is a table listing
information for acquiring the abovementioned data
transferred for each of the services 311 to 313.

An example of a specific configuration of the SLT

(Service List Table) 301 is depicted in FIG. 10.

[0125]

As depicted in FIG. 10, the SLT (Service List Table) 301
includes service entries 351 to 353 corresponding to the
respective services.

BEach of the service entries 351 to 353 records the
following data:

(p) basic attribute information 361 per service, and

(q) service signaling boot strap address 362.
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[0126]

The service signaling boot strap address 362 corresponds
to an address for acquiring the service level signaling
such as the S-TSID that is the metadata (signaling data)
per service.

[0127]

When setting a channel to a certain channel and
determining a service to be received (broadcast station,
program or the like), the receiving device (client) 30
first acquires necessary information from the SLT
(Service List Table) that is the signaling data.

It is noted that the signaling data such as the SLT
(Service List Table) is repeatedly transmitted from the
transmitting device such as the broadcast station as
needed, so that the receiving device 30 can receive the
SLT (Service List Table) as needed.

[0128]

It is noted that the SLT (Service List Table) can be
updated as needed, so that the receiving device 30
selects and acquires the latest SLT (Service List Table)
on the basis of the version identifier set to the SLT
(Service List Table), stores the SLT (Service List Table)
in the storage unit of the receiving device, and uses the
SLT (Service List Table).

[0129]
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The receiving device 30 selects the service entry
corresponding to a service (broadcast station or program)
planned to be received from the acquired SLT (Service
List Table), and acquires the information recorded in the
selected service entry. That is, the receiving device 30
acquires the following information:

(p) basic attribute information 361 per service, and

(q) service signaling boot strap address 362.

[0130]

Address information or the like for acquiring the SLS
(Service Level Signaling) that is the metadata (signaling
data) describing the attribute information, the control
information, and the like corresponding to each service
(for example, the service 311 of FIG. 9) is recorded in
the (q) service signaling boot strap address 362.

The receiving device (client) acquires the SLS (Service
Level Signaling) such as the S-TSID that is the metadata
(signaling data) per service using this address.

[0131]

In the SLS (Service Level Signaling), each data
corresponding to a service (for example, the service 311
depicted in FIG. 9), for example, the following data
depicted in FIG. 9 are recorded. That is,

(b) A/V/CC-DASH file 322 that serves as configuration

data on a program content or the like, and
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(c) NRT file 323 configured with the non-realtime data
such as a playback application, an index file, and other
applications,

information for acquiring these data, service attribute
information, control information, and the like such as
information necessary for the processes (a playback
process, an application execution process, and the like)
using these data are recorded.

[0132]

The receiving device (client) receives data (AV content
and/or application) provided per service using the data
recorded in the SLS (Service Level Signaling) such as the
S-TSID that is the metadata (signaling data) per service,
and executes a program playback process and the like.
[0133]

As for the ATSC 3.0, a discussion has been conducted
about whether to record a “service category” that is
information for identifying a service type as one of the
basic attributes 361 per service recorded per service
entry in the SLT 301 depicted in FIG. 10.

[0134]

For example, specific service category types are proposed
as follows.

(1) Service category 1l: linear AV=[Linear AV (service

that can activate, as appropriate, an ordinary
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Audio/Video broadcast stream and an application attached
to a broadcast channel], and

(2) Service category 2: Linear A=[Linear A (service that
can activate, as appropriate, an ordinary Audio broadcast
service (equivalent to a radio) and an application
attached to a broadcast channel].

[0135]

It is also proposed that an upper-level service category
of Linear Service be defined by integrating the services
of the linear AV (Linear AV) and the linear A (Linear A)
in the service categories 1 and 2 above.

Yet another service category is proposed as follows.

(3) Service category 3: application-based [App-based
(service that activates an application provided by a
broadcast channel first, where the application may be
arbitrary).

This category is also under discussion.

[0136]

In a case of the linear services defined as the
service category described above, when the receiving
device (client) sets (tunes) a channel to a channel
provided by one certain service, the receiving device
(client) starts a playback process including a rendering
process on an audio/video stream included in a broadcast

stream corresponding to the service.



CA 02982102 2017-10-06

62 SP364024

[0137]

This playback process is executed by the playback
application embedded in a current TV or the like at the
time of manufacturing the TV, that is, the residential
playback application.

However, the transmitting device 20 such as each
broadcast station is planned to provide the playback
application (broadcast playback application) unique to
the broadcast station to the receiving device 30 in the
future.

[0138]

The receiving device such as a high performance type
television predicted to be widely available in the future,
for example, a HbbTV (Hybrid Broadcast Broadband
Television) having a function to execute a website
application executed on a browser and the like can
receive the broadcast playback application provided by
the transmitting device such as the broadcast station and
perform a program playback process using this application.
[0139]

It is noted that control over processes such as a process
for activating the broadcast playback application
provided by the transmitting device 20 is recorded in an
AIT (Application Information Table) that is the metadata

(signaling data) transmitted from the transmitting device
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20 and corresponding to the playback application.

The receiving device (client) 30 acquires both the
broadcast playback application and the AIT (Application
Information Table) corresponding to the broadcast
playback application, and performs playback of a program
while applying the broadcast playback application to the
process.

[0140]

The AIT (Application Information Table) is one of the
signaling data and the transmitting device continuously
and repeatedly transmits the AIT (Application Information
Table) .

The receiving device {(client) can acquire the AIT
(Application Information Table) at arbitrary timing, and
execute control over the broadcast playback application
provided from a specific broadcast station, for example,
activation and stop processes thereon in accordance with
the AIT.

[0141]

In many cases, the current receiving device (client) such
as the television executes a playback process on a
broadcast program using the residential playback
application.

It is noted that the residential playback application has

the following two types.
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(a) Embedded video player embedded in the receiving
device such as the television in advance, and

(b) Website application executed on a browser.

[0142]

The embedded video player is assumed to be provided by a
manufacturer of TVs and the like (device vendor). The
embedded video player is a playback application program
that dcoes not depend on a broadcast station or program
and that is used for playback of services (program
contents) provided by many different broadcast stations.
[0143]

The website application serving as the residential
playback application is stored in the storage unit in the
receiving device {client) such as the television by the
manufacturer (device vendor) at a time of, for example,
manufacturing the television. As an alternative setting
or the like, the website application is transmitted from,
for example, a management server of the vendor via the
network or the like to the receiving device (client) such
as the television and stored in the storage unit.

[0144]

On the other hand, as described above, the control
information such as activation and stop of the broadcast
playback application provided by the transmitting device

such as the broadcast station as the playback application



CA 02982102 2017-10-06

65 SP364024

dedicated to a service (program content) provided by each
broadcast station is recorded in the AIT (Application
Information Table).

[0145]

When executing the playback process using the broadcast
playback application, the receiving device (client) needs
to acquire the following two pieces of data.

(1) Service-enabled broadcast playback application, and
(2) AIT (Application Information Table) recording the
control information on the broadcast playback application.
[0146]

7. Service category setting configuration for services
provided by transmitting device

As previously described, as for the ATSC 3.0, a
discussion has been conducted about whether to record the
“service category” as one of the basic attributes 361 per
service recorded per service entry.in the SLT 301
depicted in FIG. 10.

In other words, an aim of service category setting is
such that the receiving device grasps the type of the
service provided by the transmitting device.

[0147]

As described above, as the service category types
according to the ATSC 3.0, the following category setting,

for example, 1s proposed.
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(1) Service category 1: linear AV service=[Linear AV
(service that can activate, as appropriate, an ordinary
Audio/Video broadcast stream and an application attached
to a broadcast channel],

(2) Service category 2: Linear A service=[Linear A
(service that can activate, as appropriate, an ordinary
Audio broadcast service (equivalent to a radio) and an
application attached to a broadcast channel], and

(3) Service category 3: application-based service [App-
based service {(service that activates an application
corresponding to a broadcast channel first).

[0148]

The service category is recorded as one attribute
information of the “basic attribute information per
service” in each service entry in the SLT (Service List
Table), whereby the receiving device (client) can
determine whether or not to apply the application
attached to the broadcast channel, that is, the broadcast
playback application provided by the broadcast station to
playback of a service (program content) planned to be
received.

[0149]

However, only categorization as described above causes a
problem that the receiving device (client) 30 is unable

to reliably select a playback application to be applied
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to the playback of the service (program content) planned
to be received.

For example, there occur problems including a problem
that the receiving device (client) is unable to determine
whether or not the residential playback application such
as the embedded video player or the embedded website
application can be used for the playback of the program
provided by the broadcast station.

[0150]

Furthermore, the following problem occurs. When the
receiving device (client) 30 transitions services to be
received during channel switching, the playback
application applied to playback of the program often
changes. If the receiving device needs time to execute
processes for stopping and activating the playback
application during this service transition, a delay
occurs in start to play back a program after the channel
switching.

[0151]

A setting example of service categories and a use process
example for solving these problems will be described
below.

In a configuration described below, service category
setting is assumed to make it possible to discriminate at

least which of the following playback applications is to
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be applied to the playback process.

(1) Residential (resident type) playback application, and
(2) Broadcast (broadcasting type) playback application.
[0152]

For example, categories are set to include the following
two service categories.

(1) Service category R: Linear service-residential
control mode

(2) Service category B: Linear service-broadcast control
mode

[0153]

The service categories will be described in detail.

(1) Service category R: Linear service-residential
control mode is a category type that iﬁdicates that a
playback process (rendering process or the like) on an AV
stream provided by a broadcast station can be executed
using not a playback application dedicated to a service
such as the broadcast station or program but a service
independent residential playback application.

It is noted that examples of the residential playback
application include the embedded video player and the
embedded website application.

[0154]

In services classified into this service category R, the

residential playback application held by the receiving
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device (client) in advance can be used for the playback
process on a program content transmitted from the
transmitting device such as the broadcast server.

[0155]

While the transmitting device does not need to provide
the broadcast playback application in a case of providing
a service belonging to this service category R, the
transmitting device often provides the other application.
For example, an application attached to a service such as
a display application for data displayed to be overlaid
on a program content, a hidden application executed in a
program background, or a viewing state monitoring
application provided by the broadcast station is often
provided from the transmitting device to the receiving
device as, for example, the NRT content to be included in
the service.

[0156]

The website application attached to the service is
controlled by applying the AIT (Application Information
Table) transmitted by the SLS (Service Level Signaling)
that is the signaling data corresponding to each service.
In other words, the AIT corresponding to the application
exercises controls over, for example, activation, stop,
and life cycle of the application.

(0157]
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However, this AIT is used only for controlling the
website application attached to a specific service and
not used for controlling the residential playback
application used in the playback process on a program
content that is to be a main content of the service.
[0158]

Another service category “(2) Service category B: Linear
service-broadcast control mode” will be described.

(2) Service category B: Linear service-broadcast control
mode is a category type that indicates that a playback
process (rendering process or the like) on an AV stream
provided by a broadcast station can be executed using a
playback application dedicated to a service such as the
broadcast station or program, that is, the broadcast
playback application.

[0159]

This service category indicates that the service is a
service (program content) that can be played back using
the broadcast playback application transmitted from the
transmitting device such as the broadcast station that
provides services as, for example, an NRT (Non Real Time).
[0160]

The broadcast playback application is, for example, a
website application executed on a browser of the

receiving device (client).
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[0161]

It is noted that this website application often performs
a control process on a plurality of applications attached
to programs and executing processes other than the
program content playback process.

The application attached to the program is, for example,
the display application for data displayed to be overlaid
on the program content, the hidden application executed
in the program background, or the viewing state
monitoring application provided by the broadcast station.
[0162]

Yet another service category is set as follows.

(3) Service category App 1s set.

The service category App is application-based=[App-based
service (service that activates an application
corresponding to a broadcast channel first)].

[0163]

In a case of using an App-based service, when
transitioning a channel to a channel that provides the
service, the receiving device (client) activates a
website application for the service first.

[0164]

The AIT (Application Information Table) transferred as
the service signaling data also exercises control over

this application, for example, control over the life
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cycle.

It is noted that this App-based service basically does
not use a realtime stream that becomes a broadcast
program. The App-based service uses only an NRT (Non Real
Time file asynchronous delivery) or on-demand streaming.
When the receiving device (client) transitions a service
to the App-based service, a transition-destination
broadcasting application is responsible for grasping all
processes.

[0165]

In this way, as the service category types, at least
three service categories are set as follows.

(1) Service category R: Linear service-residential
control mode

(2) Service category B: Linear service-broadcast control
mode

(3) Service category App: App-based service.

[0166]

The service categories as described above are set.

The transmitting device records service category
information in a basic attribute recording field per
service in the SLT (Service List Table) described with
reference to FIGS. 9 and 10, and provides the SLT to the
receiving device.

[0167]
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When receiving a specific service that is a program
provided by a certain broadcast station, the receiving
device refers to the “basic attributes per service” in
the “service entry” in the SLT to confirm a service
category of the specific service.

The receiving device can appropriately select an
application used for playback on the basis of a result of
this confirmation.

[0168]

For example, the receiving device selects the "“service
entry” corresponding to the service planned to be
received from the SLT (Service List Table) and confirms a
service category identifier in the “basic attributes per
service” recorded in the selected “service entry.”

If the service category identifier indicates “Service
category R,” that is, “Linear service-residential control
mode,” then the receiving device activates the
residential playback application held in the receiving
device, and executes the playback process on the received
data (AV segments).

[0169]

Furthermore, if the service category identifier indicates
“Service category B,” that is, “Linear service-broadcast
control mode,” then the receiving device acquires the

broadcast playback application provided from the
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transmitting device such as the broadcast station,
activates this playback application, and executes the
playback process on the received data (AV segments).

In this case, the receiving device also acquires the AIT
(Application Information Table) corresponding to the
broadcast playback application, and exercises application
control according to information recorded in this AIT.
[0170]

Moreover, if the service category identifier indicates
“Service category App,” that is, “App-based service,”
then the receiving device acquires the application
provided from the transmitting device such as the
broadcast station, activates this application, and
executes a process.

In this case, the receiving device also acquires the AIT
(Application Information Table) corresponding to this
application, and exercises application control according
to information recorded in this AIT.

[0171]

When the receiving device (client) changes channels, that
is, executes a service transition process, the receiving
device (client) executes the following control.

[0172]

First, before channel change, it is assumed that the

receiving device (client) receives a service (channel)
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the service category of which is “Service category R,”
that is, “Linear service-residential control mode” and is
executing the playback process on the broadcast stream
while applying the residential playback application to
the process.

[0173]

It is assumed that, in this state, channel switching
takes place in the receiving device (client) and the
service transitions to another service (channel).

It is assumed that the service category of the transition
destination service (channel) is:

“Service category B,” that is “Linear service-broadcast
control mode.”

[0174]

In this case, the receiving device (client) stops the
residential playback application that is being executed.
To play back the AV stream included in the service in
“Service category B,” that is, “Linear service-broadcast
control mode,” it is essential to use a playback
application dedicated to the service (channel), that is,
broadcast playback application (website application).
[0175]

To perform the playback process using this broadcast
playback application (website application), the following

processes are necessary to perform.
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(S1) Acquiring a transition-destination service-enabled
broadcast playback application (website application).
(S2) Acquiring the AIT (Application Information Table)
recording the control information on the acquired
broadcast playback application (website application).
(S3) Activating the broadcast playback application
(website application) in accordance with the information
recorded in the AIT (Application Information Table).
[0176]

It is noted that the transition-destination service-
enabled broadcast playback application (website
application) and the AIT (Application Information Table)
may be acquired in advance before the channel transition
and stored in the storage unit of the receiving device
(client).

[0177]

Moreover, if the service category of the transition-
destination service (channel) is

“Service category App,” that is, “App-based service,” the
receiving device (client) performs the following
processes.

[0178]

First, the receiving device (client) stops the
residential playback application that is being executed.

To execute the service in “Service category App,” that is,
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“App-based service,” it is essential to use the
application (website application) dedicated to the
service.

[0179]

To perform an application process using this application
(website application), the following processes are
necessary to perform.

($1) Acquire a transition-destination service-enabled
application (website application).

(S2) Acquire the AIT (Application Information Table)
recording the control information on the acquired
application (website application).

(S3) Activate the application in accordance with the
information recorded in the AIT (Application Information
Table) .

[0180]

In this way, when the service transition such as channel
switching occurs, it is often necessary to perform a
process for switching over the application to be executed
by the receiving device (client).

During such an application switching process, it is
necessary to perform a plurality of processes, for
example, an application activation process and a
rendering resource (buffer or the like) initialization

process. These processes possibly cause occurrence of
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interruption of video streaming playback {(interruption
between videos such as a black screen).

[0181]

As one of methods for minimizing the video interruption
(black screen) during channel switching, there is the
following method.

For example, when two services before and after the
channel transition are services to which the residential
playback application is applicable, the residential
playback application is continuously executed without
performing the process for stopping the residential
playback application that is being executed.

Performing such a process makes it possible to
continuously execute playback of contents provided by the
two different services without the need to perform
processes for stopping and activating the playback
application.

[0182]

However, to perform such a process, it is necessary to
promptly discriminate the application applied to the
processes on the service after the channel switching,
that is, the service after a service transition process,
either before execution of the service switching or at a
time of execution of the switching.

[0183]
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In other words, by grasping more quickly the type of the
application applied to the service after the service
transition, the receiving device (client) can sometimes
dispense with the process for stopping the application
that is being executed and that corresponds to the
service before the transition and the process for
activating the application corresponding to the service
after the transition.

[0184]

To enable confirmation of the application applied to the
service after the service transition at earlier timing,
the SLT (Service List Table) that is the signaling data
described with reference to FIGS. 9 and 10 is used.

In other words, as one of the configuration information
on the “basic attributes per service” in the service
entry in the SLT (Service List Table), the three types of
service category information described above are recorded.
[0185]

In other words, the service category identifier that
enables discrimination as to which of the following three
service category types each service belongs is recorded
in the “basic attributes per service” in the service
entry in the SLT (Service List Table).

(1) Service category R: Linear service-residential

control mode
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(2) Service category B: Linear service-broadcast control
mode

(3) Service category App: App-based service.

[0186]

The receiving device (client) acquires the SLT (Service
List Table) before receiving the signaling data
corresponding to the service, that is, the service level
signaling such as the S-TSID.

Therefore, the receiving device (client) can confirm the
type of the application to be applied to the next
transition-destination service at earlier timing.

[0187]

In other words, the receiving device (client) can confirm
which of the following three applications (a) to {(c) is
to be applied to the transition-destination service at
earlier timing.

(a) Residential playback application,

(b) Broadcast playback application, and

(c) Broadcast application other than the broadcast
playback application.

[0188]

FIG. 11 depicts an example of service category types
recorded as one attribute of the “basic attributes per
service” that is the data recorded in each service entry

in the SLT (Service List Table).
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[(0189]

The example depicted in FIG. 11 is an example of service
category setting in which a correspondence relationship
is held between the following service category
identifiers (0x00 to OxFF) and meanings.

(1) O0x00=Not specified [Not specified]

(2) O0x0l=Linear service (audio/video or audio only)-
residential playback App application control service
[Linear service (A/V or Audio only)-Residential Control]
(3) 0x02=Linear service (audio/video or audio only)-
broadcast playback App application control service
[Linear service (A/V or Audio only)-Broadcaster Control]
(4) Ox03=Application-based service~broadcast App
application control service [App-based service]

(5) 0x04 to OxQF=Reserved area [Reserved for future use]
[(0190]

The transmitting device sets, for example, any of the
service category identifies depicted in FIG. 11 to the
“basic attributes per service” that is the data recorded
in each service entry in the SLT (Service List Table),
and transmits the SLT.

[0191]

The receiving device selects the service entry
corresponding to a broadcast station program (service)

planned to be received from the SLT (Service List Table),
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and confirms which of the service category identifiers
depicted in FIG. 11 is recorded in the “basic attributes
per service” that is the data recorded in the selected
service entry.

This confirmation process makes it possible to
discriminate the type of the application applied to the
service planned to be received.

[0192]

The receiving device can determine whether or not
applications applied before and after the service
transition, for example, the broadcast station-enabled
application executed before channel switching and the
application applied after the channel switching match. If
the applications match, the receiving device can continue
the playback application without performing the stop
process and a re-activation process on the playback
application that is being executed.

This application continuation process makes it possible
to reduce output interruption time of the receiving
device.

[0193]

In the service category setting example depicted in FIG.
11, two types of services:

audio/video (A/V) and

audio only,
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are set into the same category.

Alternatively, these service types may be assumed to
belong to different service categories and different
service category identifiers may be set to the services.
FIG. 12 depicts an example of service category setting
based on this setting.

[0194]

The example depicted in FIG. 12 is an example of service
category setting in which a correspondence relationship
is held between the following service category
identifiers (0x00 to OxFF) and meanings.

(1) Ox00=Not specified [Not specified]

(2) Ox0l=Linear service (audio/video)-residential
playback App application control service [Linear service
(A/V)-Residential Control]

(3) 0x02=Linear service (audio/video)-broadcast playback
App application control service [Linear service (A/V)-
Broadcaster Control]

{4) O0x03=Linear service (audio only)-residential playback
App application control service [Linear service (Audio
only)-Residential Control]

(5) Ox04=Linear service (audio only)-broadcast playback
App application control service [Linear service (Audio
only)-Broadcaster Control]

(6) Ox05=Application-based service-broadcast App
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application control service [App-based service]

(7) 0x06 to OxOF=Reserved area [Reserved for future use]
[0195]

In the service category setting example depicted in FIG.
12, there are:

an audio/video providing service to which the residential
playback application is applied,

an audio/video providing service to which the broadcast
playback application is applied,

an audio only providing service to which the residential
playback application is applied, and

an audio only providing service to which the broadcast
playback application is applied.

The receiving device can confirm each service while
distinguishing these services on the basis of the SLT
(Service List Table).

[0196]

In the examples of service category setting depicted in
FIGS. 11 and 12, the following three types of service
category:

a service to which the residential playback application
is applied,

a service to which the broadcast playback application is
applied, and

a service to which the broadcast application is applied
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can be basically distinguished.

[0197]

However, it might be assumed, for example, that there are
a plurality of different broadcast stations A, B, and C,
and that the same broadcast playback application (shared
App) is applied to various programs provided by the
broadcast stations A, B, and C.

For example, it might be assumed that each of the
broadcast stations A, B, and C provides following
services (programs) (1) and (2) for or to which any of
the different broadcast playback applications is selected
and applied per program.

(1) Service (program) to be played back while the
broadcast playback application (shared App) is applied.
(2) Service (program) to be played back while the
broadcast playback application (native App) dedicated to
each broadcast station or each program is applied.

[0198]

FIGS. 13 and 14 are diagrams depicting examples of
setting of service category identifiers in the light of
the setting described above.

The example depicted in FIG. 13 is an example of service
category setting in which a correspondence relationship
is held between the following service category

identifiers (0x00 to OxFF) and meanings.
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(1) 0x00=Not specified [Not specified]

(2) Ox0l=Linear service (audio/video or audio only)-
residential playback App application control service
[Linear service (A/V or Audio only)-Residential Control]
(3) O0x02=Linear service {(audio/video or audio only)-
brocadcast playback App application control service
(native App) (Linear service (A/V or Audio only)-
Broadcaster Control-Native]

(4) Ox03=Linear service (audio/video or audio only)-
broadcast playback App application control service
(shared App) [Linear service (A/V or Audio only)-
Broadcaster Control-Shared]

(5) Ox04=Application-based service-broadcast App
application control service [App-based service]

(6) 0x05 to Ox0F=Reserved area [Reserved for future use]
[0199]

The transmitting device sets, for example, any of the
service category identifies depicted in FIG. 13 to the
“basic attributes per service” that is the data recorded
in each service entry in the SLT (Service List Table),
and transmits the SLT.

[0200]

In the examples of service category setting depicted in
FIG. 13, the following category included in the example

of service category identifier setting depicted in FIG.
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11, that is,

(3) 0x02=Linear service (audio/video or audio only)-
broadcast playback App application control service
[Linear service (A/V or Audio only)-Broadcaster Control]
is further segmented into two categories.

[0201]

In the example depicted in FIG. 13, the category is
divided into the two categories depending on whether the
broadcast playback application is a native type dedicated
to a specific service (specific broadcast station or
specific program) or a shared type commonly used among a
plurality of services (a plurality of broadcast stations
or a plurality of programs).

[0202]

The case in which the broadcast playback application is
the native type dedicated to the specific service
(specific broadcast station or specific program)
corresponds to the following category depicted in FIG. 13.
(3) Ox02=Linear service (audio/video or audio only)-
broadcast playback App application control service
(native App) [Linear service (A/V or Audio only)-
Broadcaster Control-Native]

[0203]

On the other hand, the case in which the broadcast

playback application is the type commonly used among a



CA 02982102 2017-10-06

88 SP364024

plurality of services (a plurality of broadcast stations
or a plurality of programs) corresponds to the following
category depicted in FIG. 13.

(4) Ox03=Linear service (audio/video or audio only)-
broadcast playback App application control service
(shared App) [Linear service {(A/V or Audio only)-
Broadcaster Control-Shared]

[0204]

The receiving device selects the service entry
corresponding to a broadcast station program (service)
planned to be received from the SLT (Service List Table),
and confirms which of the service category identifiers
depicted in FIG. 13 is recorded in the “basic attributes
per service” that is the data recorded in the selected
service entry.

This confirmation process makes it possible to
discriminate the type of the application applied to the
service planned to be received.

[0205]

The receiving device can determine whether or not
applications applied before and after the service
transition, for example, the broadcast station-enabled
application executed before channel switching and the
application applied after the channel switching match. If

the applications match, the receiving device can continue
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the playback application without performing the stop
process and the re-activation process on the playback
application that is being executed.

If the category identifier depicted in FIG. 13 is used
and even if the services before and after the service
switching are both the broadcast playback application
(shared), the receiving device can continue the playback
application without performing the stop process and the
re-activation process on the playback application that is
being executed.

This application continuation process makes it possible
to reduce output interruption time of the receiving
device.

[0206]

The example of category identifier setting depicted in
FIG. 14 is an example of service category setting in
which a correspondence relationship is held between the
following service category identifiers (0x00 to OxFF) and
meanings.

(1) O0x00=Not specified [Not specified]

(2) O0x0l=Linear service (audio/video)-residential
playback App application control service [Linear service
(A/V)-Residential Control]

(3) Ox0Z2=Linear service (audio/video)-broadcast playback

App application control service (native App) [Linear
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service (A/V)-Broadcaster Control-Native]

(4) 0x03=Linear service (audio/video)-broadcast playback
App application control (shared App) [Linear service
(A/V)-Broadcaster Control-Shared]

{5) Ox04=Linear service (audio only)-residential playback
App application control service [Linear service (Audio
only)-Residential Control]

(6) Ox05=Linear service (audio only)-broadcast playback
Dpp application control service (native App) [Linear
service (Audio only)-Broadcaster Control-Native]

(7) Ox06=Linear service (audio only)-broadcast playback
App application control service (shared App) [Linear
service (Audio only)-Broadcaster Control-Shared]

(8) Ox07=Application-based service-broadcast App
application control service [App-based service]

(9) 0x08 to Ox0F=Reserved area [Reserved for future use]
[0207]

Also, in the example depicted in FIG. 14, “broadcast
playback App application control service” included in the
example of category identifier setting depicted in FIG.
12 is segmented into two categories.

In the example depicted in FIG. 14, as for the category
identifier of the broadcast playback application depicted
in FIG. 12,

the category is divided into the two categories depending
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on whether the broadcast playback application is a native
type dedicated to a specific service (specific broadcast
station or specific program), or

a shared type commonly used among a plurality of services
(a plurality of broadcast stations or a plurality of
programs) .

[0208]

The receiving device selects the service entry
corresponding to a broadcast station program (service)
planned to be received from the SLT (Service List Table),
and confirms which of the service category identifiers
depicted in FIG. 14 is recorded in the “basic attributes
per service” that is the data recorded in the selected
service entry.

This confirmation process makes it possible to
discriminate the type of the application applied to the
service planned to be received.

[0209]

The receiving device can determine whether or not
applications applied before and after the service
transition, for example, the broadcast station-enabled
application executed before channel switching and the
application applied after the channel switching match. If
the applications match, the receiving device can continue

the playback application without performing the stop
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process and the re-activation process on the playback
application that is being executed.

If the setting of the category identifier depicted in FIG.
14 is used and even if the services before and after the
service switching are both the broadcast playback
application (shared), the receiving device can continue
the playback application without performing the stop
process and the re-activation process on the playback
application that is being executed.

This application continuation process makes it possible
to reduce output interruption time of the receiving
device.

[0210]

A flowchart depicted in FIG. 15 is one for describing a
sequence in which the receiving device 30 receives the
SLT (Service List Table) that is the signaling data,
acquires a service category identifier from the SLT, and
executes application control.

[0211]

A process according to the flowchart depicted in FIG. 15
is executed in the data processing unit (playback
processing unit or the like) of the receiving device. For
example, a playback control program recording the process
sequence in advance 1s read from the storage unit and the

process is executed as a process according to the program.
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The process in each step will be described.

10212]

(Step S11)

First, the receiving device receives the SLT (Service
List Table) that is the signaling data for notification
of the control information and the attribute information
per service such as broadcast station or program.

[0213]

As described with reference to FIGS. 9 and 10, the SLT
(Service List Table) records the following data as
information per service entry,

(p) basic attribute information per service, and

{q) service signaling boot strap address.

In the (p) basic attribute information per service,
category identifier information of any of the types
described with reference to FIGS. 11 to 14 is recorded.
It is noted that the receiving device acguires the SLT
(Service List Table) in advance before executing a
service, that is, before starting playback of a program
provided by the broadcast station.

[0214]

(Step S12)

The receiving device determines whether or not service
transition occurs in Step S12. Specifically, the

receiving device detects whether or not channel change,
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transition between different programs set to different
services or the like occurs.

When the service transition does not occur, the process
goes to Step S14.

On the other hand, when the service transition occurs,
the process goes to Step S13.

(0215]

(Step S13)

When detecting that the service transition occurs in Step
S12, the data processing unit of the receiving device
determines whether or not service category identifiers
before and after the service transition match while
referring to the SLT in Step S13.

When it is confirmed that the service category
identifiers match, the process goes to Step S1l4.

When it is confirmed that the service category
identifiers are not match, the process goes to Step S15.
[0216]

(Step S14)

(a) When it is confirmed in Step S12 that the service
transition does not occur, or

(b) when it is confirmed in Step S12 that the service
transition occurs and it is confirmed in Step $S13 that
the service category identifiers before and after the

service transition match,
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that is, when a determination result is either (a) or (b)
above, the process goes to Step S14, and the currently-
executed application is continued without being stopped
in Step S14.

In other words, the receiving device applies the
application applied to the service before the service
transition to the service after the service transition
and executes the process.

[0217]

This application continuation process makes it possible
to prevent, for example, the occurrence of screen
interruption due to stop, activation or the like of the
application and to smoothly switch services (switch
channels) before and after the channel switching.

[0218]

(Step S15)

On the other hand, when it is confirmed in Step S12 that
the service transition occurs and it is confirmed in Step
S13 that the service category identifiers before and
after the service transition do not match, the process
goes to Step S15.

In Step S15, the receiving device stops the currently-
executed application, activates a new application in
response to the service category identifier of the

service after the transition, and execute a process on
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the service after the transition while applying the newly
activated application to the process.

[0219]

In this way, the receiving device can determine in
advance whether or not the applications applied to the
services before and after the service switching match on
the basis of the SLT that serves as the signaling data,
for example, on the basis of the service category
identifiers depicted in FIGS. 11 to 14, and can continue
to execute the currently-executed application without
stopping the application when the applications match. It
is thereby possible to minimize screen stop or the like
at the time of, for example, the channel switching and
achieve smooth service transition.

[0220]

8. Configuration in which information on application of
broadcast playback application is recorded in AIT
(Application Information Table)

A configuration in which information on application of
the broadcast playback application to the AIT
(Application Information Table) will next be described.
[0221]

The AIT (Application Information Table) serving as the
signaling data recording the attribute information and

the control information on the application provided from
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the transmitting device 20 such as the broadcast station
to the receiving device 30 and executed by the receiving
device 30 is provided to be associated with the
application.

[0222]

The receiving device 30 executes the activation and stop
processes on the application received from the
transmitting device 20, acquires the control information
such as the life cycle from the AIT (Application
Information Table) received from the transmitting device
20 as the signaling data, and executes the application in
accordance with description of the AIT.

As for the applications provided from the transmitting
device 20 to the receiving device 30 such as the
broadcast playback application described above and other
applications, the AIT corresponding to each of basically
all the applications is provided from the transmitting
device 20 to the receiving device 30.

[0223]

The configuration described below is a configuration such
that a flag indicating whether or not the application
transmitted by the transmitting device 20 such as the
broadcast station and to be controlled by the AIT
(Application Information Table) that is the signaling

data corresponding to the application is applicable to
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the playback process such as rendering on the provided
service such as the program provided by the transmitting
device is set to the AIT.

It is noted that this flag is referred to as “delivery
application identification flag (Continuous Component
Supportable flag).”

[0224]

An example of specific setting of the delivery
application identification flag is as follows.

(a) To the AIT corresponding to the broadcast playback
application applicable to the playback process such as
rendering on the service (program content) provided by
the broadcast station,

delivery application identification flag=true is set.

(b) To the AIT corresponding to the application other
than the broadcast playback application applicable to the
playback process such as rendering on the service
(program content) provided by the broadcast station,
delivery application identification flag=false is set.
[0225]

When receiving and executing the application provided
from the transmitting device 20 such as the broadcast
station, for example, the broadcast playback application
applied to the playback process on the broadcast program

or the other application, the receiving device receives
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and refers to the AIT that is the control metadata
{signaling data) on the application, whereby the
receiving device can promptly discriminate whether or not
the application planned to be executed is applicable to
playback of the program.

[0226]

Specifically, before execution of the application to be
executed, for example, after the channel switching, it is
possible to discriminate whether or not the application
is applicable to the playback of the program.

Therefore, it is possible to determine whether the
application that is being executed, for example, before
the channel switching is to be stopped or does not need
to be stopped before timing of the channel switching,
dispense with the unnecessary stop process or activation
process on the application, and prevent occurrence of
screen interruption and the like.

[0227]

FIG. 16 is an explanatory diagram of a set position of
the delivery application identification flag within the
AIT (Application Information Table).

The AIT (Application Information Table) is one
constituent element of the signaling data, and is
transmitted from the transmitting device 20 to the

receiving device 30 as, for example, an XML document
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having a service discovery {(ServiceDiscovery) element 410
depicted in FIG. 16 as a root element.

[0228]

The attribute information and the control information on
the application are recorded below an application
discovery element 411 set as a lower-level element than
the service discovery (ServiceDiscovery) element 410.
(0229]

As depicted in FIG. 16, for example, the delivery
application identification flag (Continuous Component
Supportable flag) is set below the other identification
flag (otherDescriptor) element 412.

In other words, the flag is set to be recorded in the
following set position.

A Boolean element of atsc: ContinuousCompeonentSuportable,
that is, an element to which binary of true or false can
be set to an element is newly introduced below
ServiceDescovery/mhp:ApplicationDescovery/mhp:Application
List/mhp:Application/mhp:ApplicationSpecificDescriptor/mh
p:otherDescriptor.

[0230]

In this way, the AIT (Application Information Table) to
which the delivery application identification flag
(Continuous Component Supportable flag) is set is

provided to the receiving device as XML data.
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[0231]

An example of data encoded as the XML data is depicted
below as well as in FIG. 17.

This i1s an example of the data when the delivery
application identification flag (Continuous Component
Supportable flag)=true.

[0232]

<ServiceDescovery:«*>: "
<mhp:ApplicationDescovery«« >+~
<mhp:ApplicationList-=-->---

<mhp:Application--+>---
<mhp:applicationSpecificDescriptor:: >--"
<mhp:otherDescriptor:+->---
<atsc:ContinuousComponentSupportable>true</atsc:Continuou
sComponentSupportable>- - -

</mhp:otherDescriptor>: - -
</mhp:applicationSpecificDescriptor>- - -
</mhp:Application>- - -

</mhp:ApplicationList>---
</mhp:ApplicationDescovery>- -

</ServiceDescovery>

[0233]

When receiving and executing the application provided
from the transmitting device 20 such as the broadcast

station, for example, the broadcast playback application
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applied to the playback process on the broadcast program
or the other application, the receiving device receives
the AIT recording the delivery application identification
flag described above as the control metadata (signaling
data) on the application.

[0234]

By referring to the delivery application identification
flag in the AIT, the receiving device can promptly
discriminate whether or not the application planned to be
executed is applicable to the playback of the program.
[0235]

A flowchart depicted in FIG. 18 is one for describing a
sequence in which the receiving device 30 receives
delivery application provided from the transmitting
device such as the broadcast station and the AIT
(Application Information Table) that is the signaling
data recording the control information corresponding to
the delivery application, acquires the delivery
application identification flag from the AIT, and
executes application control according to the flag.

[0236]

A process according to the flowchart depicted in FIG. 18
is executed in the data processing unit (playback
processing unit or the like) of the receiving device. For

example, a playback control program recording the process
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sequence in advance is read from the storage unit and the
process is executed as a process according to the program.
The process in each step will be described.

[0237]

{Step S21)

First, the receiving device receives the delivery
application provided from the transmitting device such as
the broadcast station and the AIT (Application
Information Table) that is the signaling data recording
the control information corresponding to the delivery
application.

[0238]

Types of the delivery application vary widely and include,
for example, the broadcast playback application applied
to the playback of a main content of a service such as a
program provided by the broadcast station and an attached
application that is not used for the playback of the
program.

The AIT (Application Information Table) is the signaling
data (metadata) recording the attribute information and
the control information on each delivery application.

As described with reference to FIGS. 16 and 17, the
delivery application identification flag, that is, the
delivery application identification flag indicating

whether the application is the broadcast playback
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application applied to the playback of the main content
of the service such as the program provided by the
broadcast station (flag=true) or the other application
(flag=false) is recorded in the AIT.

[0239]

(Step S22)

The receiving device refers to the AIT (Application
Information Table) corresponding to the delivery
application received or planned to be received, and
confirms a value of the delivery application
identification flag recorded in the AIT (Application
Information Table) in Step S22.

[0240]

When the delivery application identification flag=true,
the process goes to Step $23.

On the other hand, when the delivery application
identification flag=false, the process goes to Step S$24.
[0241]

(Step S23)

When the delivery application identification flag=true as
a result of a confirmation process on the value of the
delivery application identification flag recorded in the
AIT (Application Information Table) in Step S22, the
process goes to step S23.

In this case, the receiving device determines that the
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delivery application planned to be executed is the
broadcast playback application, activates the broadcast
playback application that is the delivery application,
and executes the playback of the main content (program
content) of the service in Step $23.

[0242]

(Step S24)

On the other hand, when the delivery application
identification flag=false as a result of the confirmation
process on the value of the delivery application
identification flag recorded in the AIT (Application
Information Table) in Step S22, the process goes to step
S24.

[0243]

In this case, the receiving device determines that the
delivery application planned to be executed as not the
broadcast playback application but the other broadcast
application, continues the currently-executed playback
application (residential playback application or
broadcast playback application) as it is, and further
executes the delivery application (broadcast application)
in Step S24.

[0244]

In other words, the receiving device performs processes,

for example, for continuing the currently-executed
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playback application (residential playback application or
broadcast playback application) as it is to continue to
play back the main content (program content) of the
service, furthermore executing the broadcast application
in parallel, and outputting an execution result of the
broadcast application in parallel.

[0245]

In this way, the receiving device can confirm whether the
delivery application provided from the broadcast station
is the broadcast playback application (flag=true) applied
to the playback of the main content of the service such
as the program provided by the broadcast station or

the other application (flag=false),

on the basis of the delivery application identification
flag recorded in the AIT (Application Information Table)
that is the signaling data corresponding to the delivery
application.

The receiving device can determine whether to perform
processes such as processes for activating, stopping,
continuing the application on the basis of this flag
confirmation result.

[0246]

9. Process sequences of processes executed by
transmitting device and receiving device

Process sequences of processes executed by the
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transmitting device and the receiving device will next be
described with reference to a sequence diagram depicted
in FIG. 19.

[0247]

A plurality of process examples below will be described
in succession.

(Process example 1) Process example of executing
residential playback application and then also executing
broadcast application in receiving device

(Process example 2) Process example of executing
residential playback application, then executing
broadcast playback application based on AIT description,
and further executing residential playback application on
the basis of next AIT description in receiving device
{(Process example 3) Process example of executing
broadcast playback application based on AIT description
in receiving device

(Process example 4) Process example of executing
broadcast application based on AIT description in
receiving device

[0248]

9-1. (Process example 1) Process example of executing
residential playback application and then also executing
broadcast application in receiving device

(Process example 1) A process example of executing a
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residential playback application and then executing a
broadcast application (not a broadcast playback
application) in conjunction with execution of the
residential playback application in the receiving device
will first be described with reference to FIGS. 19 and 290.
[0249]

FIGS. 19 and 20 depict the following devices or
constituent elements in order starting from the left.

(a) Application server that is a constituent element of
the transmitting device, |

(b) DASH server that is a constituent element of the
transmitting device,

{c) Broadcast server that is a constituent element of the
transmitting device,

(d) Middleware that is a constituent element of the
receiving device,

(e} Residential application execution unit in the
playback processing unit that is a constituent element of
the receiving device,

(f) Broadcast application execution unit in the playback
processing unit that is a constituent element of the
receiving device, and

(g) User of the receiving device (service receiving party
such as a program audience).

[0250]



CA 02982102 2017-10-06

109 SP364024

It is noted that “(a) Application server that is a
constituent element of the transmitting device” executes
a generation process and a transmission process for, for
example, the broadcast playback application or the other
application, and further for the AIT (Application
Information Table) that is the signaling data recording
the control information and the like on each application.
Furthermore, “(b) DASH server that is a constituent
element of the transmitting device” executes generation
and transmission of, for example, AV segments
constituting a program content and further executes a
generation process and a transmission process for the MPD
(Media Presentation Description) serving as the signaling
data recording the control information and the like
necessary for acquisition and playback processes on the
AV segments, and the like.

Moreover, “(c) Broadcast server that is a constituent
element of the transmitting device” executes generation,
transmission, and the like of the SLT (Service List
Table) and the SLS (Service Level Signaling) each of
which is the signaling data for notification of the
control information and the attribute information per
service.

It is noted that the AIT (Application Information Table)

that is the signaling data recording the control
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information and the like on each application is often
stored in the SLS and transmitted.

[0251]

It is noted that the following constituent elements of
the transmitting device, that is,

(a) Application server that is a constituent element of
the transmitting device,

{b) DASH server that i1s a constituent element of the
transmitting device, and

(c) Broadcast server that is a constituent element of the
transmitting device

may be configured as independent servers or configured as
one server that executes all the functions.

[0252]

(d) Middleware that is a constituent element of the
receiving device executes reception of data from the
transmitting device, and mainly executes analysis and the
like of the signaling data.

(e) Residential application execution unit in the
execution processing unit that is a constituent element
of the receiving device executes the playback application
embedded in the receiving device such as the residential
playback application and other embedded applications.
Furthermore, the residential application execution unit

executes analysis (parsing) of the MPD that is the
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signaling data and executes the playback process
involving the rendering on the broadcast service.

[0253]

It is noted that there are various types of residential
playback applications such as the website application
executed on the browser and the embedded video player
that can be executed independently of the browser.

[0254]

(f) Broadcast application execution unit that is a
constituent element of the receiving device executes the
broadcast playback application provided from the
transmitting device and other applications. Furthermore,
the broadcast application execution unit executes
analysis (parsing) of the MPD that is the signaling data
and executes the playback process involving the rendering
on the broadcast service.

[0255]

A process in each step depicted in FIGS. 19 and 20 will
be described below in succession.

[0256]

(Step S101)

In Step S101, the broadcast server transmits the SLT
(Service List Table) that is the signaling data.

As previously described with reference to FIGS. 9 and 10,

the SLT (Service List Table) 1is a table that records the
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control information per service such as each broadcast
station or each program.

[0257]

As depicted in FIG. 10, the SLT (Service List Table)
includes the service entries corresponding to the
services, and the following data is recorded in each
service entry:

(p) basic attribute information per service, and

(q) service signaling boot strap address.

[0258]

The service signaling boot strap address corresponds to
an address for acquiring the service level signaling such
as the S-TSID that is the metadata (signaling data) per
service.

[0259]

When setting a channel to a certain channel and
determining a service to be received (broadcast station,
program or the like), the receiving device (client) 30
first acquires the SLT (Service List Table) that is the
signaling data.

Furthermore, the receiving device 30 selects the service
entry corresponding to the service recorded in the
acquired SLT (Service List Table) and determined to be
received, and acquires the information recorded in the

selected service entry. That is, the receiving device 30
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acquires:

(p) basic attribute information per service, and

(q) service signaling boot strap address.

[0260]

In (p) basic attribute information per service, the
service category identifier described with reference to
FIGS. 11 to 14 is recorded.

In other words, the service category identifier that
makes it possible to confirm whether the application
applied to the processes on the data corresponding to the
service is at least one of:

the residential playback application,

the broadcast playback application, and

the other broadcast application

is recorded in (p) basic attribute information per
service.

[0261]

When the service category identifier described with
reference to FIGS. 13 and 14 is used, it is also possible
to distinguish whether the application is

the broadcast playback application (native type) or

the broadcast playback application (shared type).

[0262]

Furthermcre, address information or the like for

acquiring the SLS (Service Level Signaling) that is the
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signaling data corresponding to each service is recorded
in the (gq) service signaling boot strap address per
service recorded in the SLT (Service List Table).

The receiving device (client) acquires the SLS (Service
Level Signaling) such as the S-TSID that is the metadata
(signaling data) per service using this address.

[0263]

The service attribute information and control infermation
such as the information for acquiring the data belonging
to each service, for example, the following data depicted
in FIG. 9:

(b) A/V/CC-DASH file that serves as configuration data on
a program content or the like, and

(c) NRT file configured with the non-realtime data such
as the playback application, the index file, and other
applications,

and the information necessary for the playback is
recorded in the SLS (Service Level Signaling).

[0264]

The receiving device (client) can receive the data (AV
content and application) provided per service using the
data recorded in the SLS (Service Level Signaling) such
as the S-TSID that is the metadata (signaling data) per
service, and execute the playback process.

[0265]
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(Step S102)

Next, the middleware of the receiving device displays a
list of services, for example, a program list provided by
the transmitting device on the display unit on the basis
of the SLT received from the transmitting device.

[0266]

(Step S103)

In Step S103, the user of the receiving device selects a
program desired to be viewed from the service list
(program list) displayed on the display unit of the
receiving device. In other words, the user determines a
service to be received.

Determination information is input to the middleware of
the receiving device.

In the present process example, it is assumed that the
user selects Program gl on Channel Q.

[0267]

(Step S104)

In Step 8104, the middleware of the receiving device
checks the service category of the user’s selected
service (for example, service=Channel Q or
service=Program gl on Channel Q) while referring to the
SLT (Service List Table) received in Step S102.

[0268]

As described above, the following information of each
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service is recorded in the SLT (Service List Table):

(p) basic attribute information per service, and

(q) service signaling boot strap address.

Furthermore, as (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 to 14 is recorded.
[0269]

In Step S104, the middleware of the receiving device
checks the service category identifier of the user’s
selected service, and confirms which of the following
applications is the application appliea to the processes
on the data corresponding to the user’s selected service:
the residential playback application,

the broadcast playback application, and

the other broadcast application.

[0270]

In the present process example, it is assumed that the
service category identifier of the user’s selected
service {Channel Q or Program gl on Channel Q) indicates
that the residential playback application is applied to
the service.

In this case, the receiving device confirms the
application that is being executed in the playback
processing unit. When the residential playback

application is being activated in the playback processing
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unit, the receiving device continues to execute the
residential playback application.

On the other hand, when the residential playback
application is not activated in the playback processing
unit, the receiving device executes a process for
activating the residential playback application.

[02711

For example, when the residential playback application is
being activated, for example, when Program pl on set
Channel P before Channel Q is set is played back by the
residential playback application, the receiving device
continues to execute the residential playback application
as it is.

[0272]

(Step S105)

Step S105 is a process by the DASH server of the
transmitting device.

In Step S105, the DASH server generates and transmits the
MPD (Media Presentation Description) that is the
signaling data.

The MPD is the signaling data recording the control
information on various services (program contents). For
example, the access information and the like on the
segmented files of the AV content constituting each

service (program content) are recorded in the MPD.
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[0273]

(Step S106)

Step S106 is a process by the
transmitting device.

In Step S106, the DASH server
AV segments that are contents
(program,) .

[0274]

(Step S5107)

Step S107 is a process by the

SP364024

DASH server of the

generates and transmits the

constituting the service

residential application

execution unit in the playback processing unit of the

receiving device.

The playback processing unit analyzes the MPD received

from the transmitting device,

acquires the AV segments

while applying the access information on the AV segments

recorded in the MPD,

and executes the playback process

including the rendering process on the content of the

service
application.
[0275]

In other words,

(program) while applying the residential playback

the playback processing unit executes the

playback of Program gl on Channel Q that is the user’s

selected service while applying the residential playback

application.

[0276]
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It is noted that the service to be subjected to the
playback process in this Step S107 is the service the
service category identifier of which has been checked in
preceding Step S104.

In other words, checking the data in the SLT (Service
List Table) indicates that the service (program) for
which it has been confirmed that the application applied
to the processes on the data corresponding to the user’s
selected service is

the residential playback application.

[0277]

(Step S108)

Step S108 is a process by the application server of the
transmitting device.

In Step 5108, the application sexrver generates the
broadcast application and the AIT (Application
Information Table) that is the signaling data recording
the control information on the broadcast application.
[0278]

In the present process example, it is assumed that the
application generated in Step S108 is not the playback
application applied to the playback process on the AV
segments constituting the program itself that is the main
content constituting the service but the broadcast

application serving as the attached application that can
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be executed in conjunction with the execution of the
playback application.

[0279]

(Step S109)

Step S109 is a process by the broadcast server of the
transmitting device.

The broadcast server generates and transmits the SLS
(Service Level Signaling) that stores the AIT
(Application Information Table) generated by the
application server in Step S5108.

(02801

The SLS (Service Level Signaling) is the signaling data
recording the control information and the attribute
information per service.

As previously described with reference to FIGS. 9 and 10,
the receiving device can acquire the SLS on the basis of
the recorded information in the service entry recorded in
the SLT (Service List Table) received previously.

[0281]

{(Step S110)

Step S110 is a process by the middleware of the receiving
device.

In Step S110, the middleware of the receiving device
acquires the SLS (Service Level Signaling) transmitted by

the broadcast server as the transmitting device in Step



CA 02982102 2017-10-06

121 SP364024

S109 and storing the AIT (Application Information Table).
[0282]

This is the SLS transmitted from the transmitting device
as the signaling data associated with the service
(program) that is currently played back in the playback
processing unit of the receiving device, belonging to the
same service, and corresponding to the service.

[0283]

(Step S111)

Step S111 is a process by the application server of the
transmitting device.

In Step S111, the application server of the transmitting
device generates and transmits a broadcast application.

DA transmission process is executed via the broadcast wave
or the network.

[0284]

It is noted that the application transmitted in Step S111
is, for example, the application for executing an output
process and the like on the data output in conjunction
with the service (program) that is currently played back
in the receiving device.

[0285]

Specifically, if the service (Program gl on Channel Q) to
which the receiving device applies the residential

playback application in Step 5107 is, for example, a
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televised baseball game, the application generated and
provided to the receiving device in this Step S111 is the
application for outputting data such as baseball player
information to the display unit of the receiving device.
[0286]

In other words, the application is not the playback
application applied to the playback process on the AV
segments constituting the program itself that is the main
content constituting the service but the other broadcast
application.

[0287]

(Step S112)

Step S112 is a process by the middleware of the receiving
device and the broadcast application execution unit in
the playback processing unit of the receiving device.

The middleware of the receiving device acquires the AIT
(Application Information Table) from the SLS (Service
Level Signaling) received in Step S110.

The AIT included in this SLS is an AIT recording
attribute and control information on the broadcast
application transmitted by the application server of the
transmitting device in Step S111.

[0288]

The middleware of the receiving device checks the value

(true or false) of the delivery application
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identification flag (Continuous Component Supportable
flag) recorded in the acquired AIT.

[0289]

In the present process example, the application
transmitted by the application server of the transmitting
device in Step S111 is not the playback application for
the AV segments of the main content (program) of the
service but the application attached to the program.
Therefore, the value of the delivery application
identification flag is set to false. In other words, it
is confirmed that the application associated with this
AIT (application transmitted by the application server of
the transmitting device in Step S111) is not the playback
application for the AV segments of the main content
(program) of the service.

[0290)

The middleware of the receiving device causes the
broadcast application execution unit in the playback
processing unit of the receiving device to activate and
execute the application transmitted by the application
servef of the transmitting device in Step Slll'on the
basis of this check of the delivery applicaticn
identification flag.

[0291]

In other words, the playback processing unit of the
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receiving device executes the playback of the program
(Program gl on Channel Q) while applying the residential
playback application, and the broadcast application
execution unit executes the application attached to the
program in conjunction with the execution of the playback
of the program.

[0292]

As a result of this process, the televised baseball game
is played back while applying, for example, the
residential playback application, and the data such as
the player information generated while applying the
broadcast application is output to be overlaid on a
televised baseball game screen.

[0293]

While various pieces of signaling data (such as the SLT,
the SLS, the AIT, and the MPD) are transmitted from the
transmitting device and received by the receiving device
in the sequence described with reference to FIGS. 19 and
20, transmission timing and reception timing of the
signaling data described with reference to FIGS. 19 and
20 are given as an example.

The signaling data is continuously and repeatedly
transmitted from the transmitting device and the
receiving device can receive the signaling data at

various timing. Therefore, it is possible to execute
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signaling data transmission and reception processes at
timing different from the transmission and reception
timing described with reference to FIGS. 19 and 20.
[0294]

The broadcast playback application and the broadcast
application that are the NRT (non-realtime) contents can
be repeatedly transmitted by the transmitting device as
needed, and transmission and reception timing of these
data can also be set to differ from the transmission and
reception timing described with reference to FIGS. 19 and
20.

[0295]

Moreover, the signaling data transmitted by the
transmitting device is updated as appropriate, and is
configured such that whether the signaling data has been
updated can be confirmed by a version number or the like.
The receiving device checks a version of the received
signaling data. When confirming reception of newer
signaling data than the previously-received signaling
data, the receiving device abandons the previously-
received signaling data, stores the updated signaling
data in the storage unit, and executes the processes to
which the updated signaling data is applied.

Through such a process, the receiving device executes the

processes according to the new signaling data as needed.
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[0296]

9-2. (Process example 2) Process example of executing
residential playback application, then executing
broadcast playback application based on AIT description,
and further executing residential playback application
based on next AIT description in receiving device
(Process example 2) A process example of executing a
residential playback application, then executing a
broadcast playback application based on an AIT
description, and further executing a residential playback
application based on a next AIT description in the
receiving device will next be described with reference to
FIGS. 21 to 23.

[0297]

Similarly to FIGS. 19 and 20, FIGS. 21 to 23 depict the
following devices or constituent elements in order
starting from the left.

(a) Application server that is a constituent element of
the transmitting device,

(b) DASH server that is a constituent element of the
transmitting device,

(c) Broadcast server that is a constituent element of the
transmitting device,

(d) Middleware that is a constituent element of the

receiving device,
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(e) Residential application execution unit in the
playback processing unit that is a constituent element of
the receiving device,

(f) Broadcast application execution unit in the playback
processing unit that is a constituent element of the
receiving device, and

(g) User of the receiving device (service receiving party
such as a program audience).

These constituent elements execute processes similar to
the processes described previously with reference to FIGS.
19 and 20.

[0298]

Furthermore, the following constituent elements of the
transmitting device, that is,

(a) Application server that is a constituent element of
the transmitting device,

(b) DASH server that is a constituent element of the
transmitting device, and

(c) Broadcast server that is a constituent element of the
transmitting device

may be configured as independent servers or configured as
one server that executes all the functions.

A process in each step depicted in FIGS. 21 to 23 will be
described below in succession.

[0299]
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(Step S151)

In Step S151, the broadcast server transmits the SLT
(Service List Table) that is the signaling data.

As previously described with reference to FIGS. 9 and 10,
the SLT (Service List Table) is a table that records the
control information per service such as each broadcast
station or each program.

[0300]

As depicted in FIG. 10, the SLT (Service List Table)
includes the service entries corresponding to the
services, and the following data is recorded in each
service entry:

(p) basic attribute information per service, and

(q) service signaling boot strap address.

[0301]

In (p) basic attribute information per service, the
service category identifier described with reference to
FIGS. 11 to 14 is recorded.

In other words, the service category identifier that
makes it possible to confirm whether the application
applied to the processes on the data corresponding to the
service is at least one of:

the residential playback application,

the broadcast playback application, and

the other broadcast application
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is recorded in (p) basic attribute information per
service.

[0302]

When the service category identifier described with
reference to FIGS. 13 and 14 is used, it is also possible
to distinguish whether the application is

the broadcast playback application (native type) or

the broadcast playback application (shared type).

[0303]

{Step S152)

Next, the middleware of the receiving device displays a
list of services, for example, a program list provided by
the transmitting device on the display unit on the basis
of the SLT received from the transmitting device.

[0304]

(Step S153)

In Step S153, the user of the receiving device selects a
program desired to be viewed from the service list
(program list) displayed on the display unit of the
receiving device. In other words, the user determines a
service to be received.

Determination information is input to the middleware of
the receiving device.

In the present process example, it is assumed that the

user selects Program gl on Channel Q.
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[0305]

{Step S154)

In Step S154, the middleware of the receiving device
checks the service category of the user’s selected
service (for example, service=Channel Q or
service=Program gl on Channel Q) while referring to the
SLT (Service List Table) received in Step S152.

[0306]

As described above, the following information of each
service is recorded in the SLT (Service List Table):

(p) basic attribute information per service, and

(q) service signaling boot strap address.

Furthermore, as (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 and 12 is recorded.
[0307]

In Step S154, the middleware of the receiving device
checks the service category identifier of the user’s
selected service, and confirms which of the following
applications is the application applied to the processes
on the data corresponding to the user’s selected service:
the residential playback application,

the broadcast playback application, and

the other broadcast application.

[0308]
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In the present process example, it is assumed that the
service category identifier of the user’s selected
service (Channel Q or Program gl on Channel Q) indicates
that the residential playback application is applied to
the service.

In this case, the receiving device confirms the
application that is being executed in the playback
processing unit. When the residential playback
application is being activated in the playback processing
unit, the receiving device continues to execute the
residential playback application.

On the other hand, when the residential playback
application is not activated in the playback processing
unit, the receiving device executes a process for
activating the residential playback application.

[0309]

For example, when the residential playback application is
being activated, for example, when Program pl on set
Channel P before Channel Q is set is played back by the
residential playback application, the receiving device
continues to execute the residential playback application
as it is.

[0310]

(Step S155)

Step S155 is a process by the DASH server of the
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transmitting device.

In Step S155, the DASH server generates and transmits the
MPD (Media Presentation Description) that is the
signaling data.

The MPD is the signaling data recording the control
information on various services (program contents). For
example, the access information and the like on the
segmented files of the AV content constituting each
service (program content) are recorded in the MPD.

(03111

(Step 3156)

Step S156 is a process by the DASH server of the
transmitting device.

In Step S156, the DASH server generates and transmits the
AV segments that are contents constituting the service
(program) .

[(0312]

{Step S157)

Step S157 is a process by the residential application
execution unit in the playback processing unit of the
receiving device.

The playback processing unit analyzes the MPD receilved
from the transmitting device, acquires the AV segments
while applying the access information on the AV segments

recorded in the MPD, and executes the playback process
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including the rendering process on the content of the
service (program) while applying the residential playback
application.

[0313]

In other words, the playback processing unit executes the
playback of Program gl on Channel Q that is the user’s
selected service while applying the residential playback
application.

[0314]

It is noted that the service to be subjected to the
playback process in this Step S157 is the service the
service category identifier of which has been checked in
preceding Step S154.

In other words, checking the data in the SLT (Service
List Table) indicates that the service (program) for
which it has been confirmed that the application applied
to the processes on the data corresponding to the user’s
selected service is

the residential playback application.

[0315]

(Step S158)

Step S158 is a process by the application server of the
transmitting device.

In Step S158, the application server generates the

broadcast playback application and the AIT (Application
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Information Table) that is the signaling data recording
the control information on the broadcast playback
application.

[0316]

In the present process example, the application generated
in Step S158 is the playback application applied to the
playback process on the AV segments constituting the
program itself that is the main content constituting the
service. In other words, it is assumed that the
application is the broadcast playback application.

[0317]

(Step S5159)

Step S159 is a process by the broadcast server of the
transmitting device.

The broadcast server generates and transmits the SLS
(Service Level Signaling) that stores the AIT
(Application Information Table) generated by the
application server in Step $158.

[0318]

The SLS (Service Level Signaling) is the signaling data
recording the control information and the attribute
information per service,

As previously described with reference to FIGS. 9 and 10,
the receiving device can acquire the SLS on the basis of

the recorded information in the service entry recorded in
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the SLT (Service List Table) received previously.

[0319]

(Step S160)

Step S160 is a process by the middleware of the receiving
device.

In Step S160, the middleware of the receiving device
acquires the SLS (Service Level Signaling) transmitted by
the broadcast server of the transmitting device in Step
3159 and storing the AIT (Application Information Table).
[0320]

This is the SLS transmitted from the transmitting device
as the signaling data associated with the service
(Channel Q or Program gl on Channel Q) that is currently
played back in the playback processing unit of the
receiving device, belonging to the same service (Channel
Q or Program gl on Channel Q), and corresponding to the
service.

[0321]

(Step S161)

Step S161 is a process by the application server of the
transmitting device.

In Step Sl6l, the application server of the transmitting
device generates and transmits a broadcast playback
application.

A transmission process is executed via the broadcast wave



CA 02982102 2017-10-06

136 SP364024

or the network.

[(0322]

It is noted that the application transmitted in Step S161
is the broadcast playback application applicable to the
playback process on the service (Channel Q or Program gl
on Channel Q) that is currently played back in the
receiving device.

[0323]

The application is the broadcast playback application
applicable to the playback of the service (Channel Q or
Program gl on Channel Q) that is played back by the
receiving device while applying the residential playback
application in Step S157.

[0324]

(Step S162)

Step 5162 is a process by the middleware of the receiving
device and the broadcast application execution unit in
the playback processing unit of the receiving device.
The middleware of the receiving device acquires the AIT
(Application Information Table) from the SLS (Service
Level Signaling) received in Step S160.

The AIT included in this SLS is an AIT recording
attribute and control information on the broadcast
playback application transmitted by the application

server of the transmitting device in Step S161.
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[0325]

The middleware of the receiving device checks the value
(true or false) of the delivery application
identification flag (Continuous Component Supportable
flag) recorded in the acquired AIT.

[0326]

In the present process example, the application
transmitted by the application server of the transmitting
device in Step 5161 is the playback application for the
AV segments of the main content (program) of the service.
Therefore, the value of the delivery application
identification flag is set to true. In other words, it is
confirmed that the application associated with this AIT
(application transmitted by the application server of the
transmitting device in Step S161) is applicable as the
playback application for the AV segments of the main
content (Program gl on Channel Q) of the service.

[0327]

The middleware of the receiving device causes the
broadcast application execution unit in the playback
processing unit of the receiving device to activate and
execute the broadcast playback application transmitted by
the application server of the transmitting device in Step
S161 on the basis of this check of the delivery

application identification flag.
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The residential playback application currently applied to
the playback of the main content in the residential
application execution unit is stopped in conjunction with
activation of this broadcast playback application.

[0328] |

In this way, the receiving device executes a process for
switching the playback application applied to the
playback of the service (Channel Q or Program gl on
Channel Q) from the residential playback application to
the broadcast playback application on the basis of the
check of the delivery application identification flag in
the AIT.

[0329])

(Step S163)

Step S163 is a process by the DASH server of the
transmitting device.

In Step 5163, the DASH server generates and transmits the
AV segments that are contents constituting the service
(for example, Program gl on Channel Q).

[0330]

(Step S164)

Step S164 is a process by the broadcast application
execution unit in the playback processing unit of the
receiving device.

The broadcast application execution unit in the playback
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processing unit analyzes the MPD received from the
transmitting device, acquires the AV segments while
applying the access information on the AV segments
recorded in the MPD, and executes the playback process
including the rendering process on the content of the
service (for example, Program gl on Channel Q) while
applying the broadcast playback application.

[0331]

(Step S165)

Step S165 is a process by the middleware of the receiving
device.

In Step S165, the middleware of the receiving device
acquires the SLS (Service Level Signaling) transmitted by
the broadcast server and storing the AIT (Application
Information Table).

[0332]

This is the SLS transmitted from the transmitting device
as the signaling data associated with the service
(Program gl on Channel Q) that is currently played back
in the playback processing unit of the receiving device,
belonging to the same service, and corresponding to the
service.

[03331]

(Step S166)

Step S166 is a process by the middleware of the receiving
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device and the broadcast application execution unit in
the playback processing unit of the receiving device.

The middleware of the receiving device acquires the AIT
(Application Information Table) from the SLS (Service
Level Signaling) received in Step S165.

[0334]

When it is confirmed that this AIT included in the SLS is
an AIT recording attribute and control information on the
broadcast playback application transmitted by the
application server of the transmitting device in Step
3161, the middleware of the receiving device checks a
description content of the AIT.

When it is confirmed that this AIT is an AIT that
describes an instruction to stop the broadcast playback
application that is being currently executed in the
playback processing unit, the middleware of the receiving
device stops the broadcast playback application that is
being executed and executes a process for activating the
residential playback application.

[0335]

In this way, the receiving device executes a process for
switching the playback application applied to the
playback of the service from the broadcast playback
application to the residential playback application on

the basis of the data recorded in the AIT.
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[0336]

(Step S167)

Step S167 is a process by the middleware of the receiving
device.

In Step S167, the middleware of the receiving device
acquires the SLS (Service Level Signaling) transmitted by
the broadcast server in Step S167 and storing the AIT
(Application Information Table).

[0337]

This is the SLS transmitted from the transmitting device
as the signaling data associated with the service
(Program gl on Channel Q) that is currently played back
in the playback processing unit of the receiving device,
belonging to the same service, and corresponding to the
service.

[0338]

(Step $5168)

Step S168 is a process by the application server of the
transmitting device.

In Step S168, the application server of the transmitting
device generates and transmits a broadcast application.
A transmission process is executed via the broadcast wave
or the network.

[0339]

It is noted that the application transmitted in Step S168
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is, for example, the application for executing an output
process and the like on the data output in conjunction
with the service (Program gl on Channel Q) that is
currently played back in the receiving device.

[0340]

Specifically, if the service (Program gl on Channel Q) to
which the receiving device applies the residential
playback application in Step S166 is, for example, a
televised baseball game, the application generated and
provided to the receiving device in this Step S$168 is the
application for outputting data such as baseball player
information to the display unit of the receiving device.
[0341]

In other words, the application is not the playback
application applied to the playback process on the AV
segments constituting the program itself that is the main
content constituting the service but the other broadcast
application.

[0342]

(Step S169)

Step S169 is a process by the middleware of the receiving
device and the broadcast application execution unit in
the playback processing unit of the receiving device.

The middleware of the receiving device acquires the AIT

(Application Information Table) from the SLS (Service
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Level Signaling) received in Step S167.

The AIT included in this SLS is an AIT recording
attribute and control information on the broadcast
application transmitted by the application server of the
transmitting device in Step S168.

[0343]

The middleware of the receiving device checks the value
(true or false) of the delivery application
identification flag (Continuous Component Supportable
flag) recorded in the acquired AIT.

[0344]

In the present process example, the application
transmitted by the application server of the transmitting
device in Step S168 is not the playback application for
the AV segments of the main content (program) of the
service but the application attached to the program.
Therefore, the value of the delivery application
identification flag is set to false. In other words, it
is confirmed that the application associated with this
AIT (application transmitted by the application server of
the transmitting device in Step S168) is not the playback
application for the AV segments of the main content
(program) of the service.

[0345]

The middleware of the receiving device causes the
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broadcast application execution unit in the playback
processing unit of the receiving device to activate and
execute the application transmitted by the application
server of the transmitting device in Step $5168 on the
basis of this check of the delivery application
identification flag.

[0346]

In other words, the playback processing unit of the
receiving device executes the playback of the program
while applying the residential playback application, and
the broadcast application execution unit executes the
application attached to the program in conjunction with
the execution of the playback of the program.

[0347]

As a result of this process, the televised baseball game
is played back while applying, for example, the
residential playback application, and the data such as
the player information generated while applying the
broadcast application is output to be overlaid on a
televised baseball game screen.

[0348]

It is noted that, while various pieces of signaling data
(such as the SLT, the SLS, the AIT, and the MPD) are
transmitted from the transmitting device and received by

the receiving device in the sequence described with
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reference to FIGS. 21 to 23, transmission timing and
reception timing of the signaling data described with
reference to FIGS. 21 to 23 are given as an example.

The signaling data is continuously and repeatedly
transmitted from the transmitting device and the
receiving device can receive the signaling data at
various timing. Therefore, it is possible to execute
signaling data transmission and reception processes at
timing different from the transmission and reception
timing described with reference to FIGS. 21 to 23.

[0349]

The broadcast playback application and the broadcast
application that are the NRT (non-realtime) contents can
be repeatedly transmitted by the transmitting device as
needed, and transmission and reception timing of these
data can also be set to differ from the transmission and
reception timing described with reference to FIGS. 21 to
23.

[0350]

Moreover, the signaling data transmitted by the
transmitting device is updated as appropriate, and 1is
configured such that whether the signaling data has been
updated can be confirmed by a version number or the like.
The receiving device checks a version of the received

signaling data. When confirming reception of newer
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signaling data than the previously-received signaling
data, the receiving device abandons the previously-
received signaling data, stores the updated signaling
data in the storage unit, and executes the processes to
which the updated signaling data is applied.

Through such a process, the receiving device executes the
processes according to the new signaling data as needed.
[0351]

9-3. (Process example 3) Process example of executing
broadcast playback application based on AIT description
in receiving device

(Process example 3) A process example of executing a
broadcast playback application based on an AIT
description in the receiving device will next be
described with reference to FIGS. 24 and 25.

[0352]

A process in each step depicted in FIGS. 24 and 25 will
be described below in succession.

[0353]

(Step S201)

In Step S201, the broadcast server transmits the SLT
(Service List Table) that is the signaling data.

As previously described with reference to FIGS. 9 and 10,
the SLT (Service List Table) is a table that records the

control information per service such as each broadcast
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station or each program.

[0354]

As depicted in FIG. 10, the SLT (Service List Table)
includes the service entries corresponding to the
services, and the following data i1s recorded in each
service entry:

(p) basic attribute information per service, and

(q) service signaling boot strap address.

Furthermore, in (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 to 14 is recorded.
In other words, the service category identifier that
makes 1t possible to confirm whether the application
applied to the processes on the data corresponding to the
service 1s at least one of:

the residential playback application,

the broadcast playback application, and

the other broadcast application

is recorded in (p) basic attribute information per
service.

[0355]

When the service category identifier described with
reference to FIGS. 13 and 14 is used, it is also possible
to distinguish whether the application is

the broadcast playback application {(native type) or
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the broadcast playback application (shared type).

[0356]

(Step S202)

Next, the middleware of the receiving device displays a
list of services, for example, a program list provided by
the transmitting device on the display unit on the basis
of the SLT received from the transmitting device.

[0357]

(Step S203)

In Step S203, the user of the receiving device selects a
program desired to be viewed from the service list
{(program list) displayed on the display unit of the
receiving device. 1In other words, the user determines a
service to be received.

Determination information is input to the middleware of
the receiving device.

In the present process example, it is assumed that the
user has changed Program gl on Channel Q that is
currently viewed to select Program rl on Channel R.
[0358]

(Step S204)

In Step 5204, the middleware of the receiving device
checks the service category of the user’s selected
service (for example, service=Channel R or

service=Program rl on Channel R) while referring to the
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SLT (Service List Table) received in Step S202.

[0359]

As described above, the following information of each
service 1s recorded in the SLT (Service List Table):

(p) basic attribute information per service, and

(q) service signaling boot strap address.

Furthermore, as (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 to 14 is recorded.
[0360]

In Step S$S204, the middleware of the receiving device
checks the service category identifier of the user’s
selected service (Channel R or Program rl on Channel R),
and confirms which of the following applications is the
application applied to the processes on the data
corresponding to the user’s selected service:

the residential playback application,

the broadcast playback application, and

the other broadcast application.

[0361]

In the present process example, it is assumed that the
service category identifier of the user’s selected
service (Channel R or Program rl on Channel R) indicates
that the broadcast playback application is applied to the

service.
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In this case, the receiving device confirms the
application that is being executed in the playback
processing unit. When the residential playback
application is being activated in the playback processing
unit, the receiving device stops the residential playback
application.

[0362]

For example, when the residential playback application is
being activated, for example, when Program gl on set
Channel Q before Channel R is set is played back by the
residential playback application, the receiving device
stops the residential playback application.

[0363]

(Step S205)

Step S205 is a process by the application server of the
transmitting device.

In Step S205, the application server generates the
broadcast playback application and the AIT (Application
Information Table) that is the signaling data recording
the control information on the broadcast playback
application.

[0364]

It is noted that, in the present process example, the
application generated in Step S205 is the playback

application applied to the playback process on the AV
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segments constituting the program itself that is the main
content constituting the service. 1In other words, it is
assumed that the application is the broadcast playback
application.

[0365]

(Step S206)

Step S206 is a process by the broadcast server of the
transmitting device.

The broadcast server generates and transmits the SLS
(Service Level Signaling) that stores the AIT
(Application Information Table) generated by the
application server in Step S$206.

[0366]

The SLS (Service Level Signaling) is the signaling data
recording the control information and the attribute
information per service.

As previously described with reference to FIGS. 9 and 10,
the receiving device can acquire the SLS on the basis of
the recorded information in the service entry recorded in
the SLT (Service List Table) received previously.

[0367]

(Step S207)

Step S207 is a process by the middleware of the receiving
device.

In Step S207, the middleware of the receiving device
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acquires the SLS (Service Level Signaling) transmitted by
the broadcast server of the transmitting device in Step
5206 and storing the AIT (Application Information Table).
[0368]

This 1s the SLS transmitted from the transmitting device
as the signaling data associated with the user’s selected
service (Channel R or Program rl on Channel R), belonging
to the same service (Channel R or Program rl on Channel
R), and corresponding to the service.

[0369]

(Step 5208)

Step S208 is a process by the application server of the
transmitting device.

In Step S208, the application server of the transmitting
device generates and transmits a broadcast playback
application.

A transmission process is executed via the broadcast wave
or the network.

[0370]

It is noted that the application transmitted in Step S208
is the broadcast playback application applicable to the
playback process on the user’s selected service (Program
rl on Channel R).

[0371]

{Step 5209)
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Step $S209 is a process by the middleware of the receiving
device and the broadcast application execution unit in
the playback processing unit of the receiving device.

The middleware of the receiving device acquires the AIT
(Application Information Table) from the SLS (Service
Level Signaling) received in Step S207.

The AIT included in this SLS is an AIT recording
attribute and control information on the broadcast
application transmitted by the application server of the
transmitting device in Step S5208.

[0372]

The middleware of the receiving device checks the value
{true or false) of the delivery application
identification flag (Continuous Component Supportable
flag) recorded in the acquired AIT.

[0373]

In the present process example, the application
transmitted by the application server of the transmitting
device in Step S208 is the broadcast playback application
serving as the playback application for the AV segments
of the main content (program) of the service.

Therefore, the value of the delivery application
identification flag is set to true. In other words, it is
confirmed that the application associated with this AIT

(application transmitted by the application server of the
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transmitting device in Step S208) is the playback
application for the AV segments of the main content
(program) of the service.

[0374]

The middleware of the receiving device causes the
broadcast application execution unit in the playback
processing unit of the receiving device to activate and
execute the broadcast playback application transmitted by
the application server of the transmitting device in Step
3208 on the basis of this check of the delivery
application identification flag.

Preparation for reception and playback of the user’s
selected service (Program rl on Channel R) is thereby
completed.

[0375]

(Step S210)

Step 5210 is a process by the DASH server of the
transmitting device.

In Step 5210, the DASH server generates and transmits the
MPD (Media Presentation Description) that is the
signaling data.

The MPD is the signaling data recording the control
information on various services (program contents). For
example, the access information and the like on the

segmented files of the AV content constituting each
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[0376]
(Step S211)

Step S211 is a process by the
transmitting device.

In Step S211, the DASH server
AV segments that are contents
(Program rl on Channel R).
[0377]

(Step S212)

Step S212 is a process by the

DASH server of the

generates and transmits the

constituting the service

broadcast application

execution unit in the playback processing unit of the

receiving device.

The playback processing unit analyzes the MPD received

from the transmitting device,

acquires the AV segments

while applying the access information on the AV segments

recorded in the MPD,

and executes the playback process

including the rendering process on the content of the

service

(Program rl on Channel R)

while applying the

broadcast playback application.

[0378]

In other words, the playback processing unit executes the

playback of Program gl on Channel Q that is the user’s

selected service while applying the residential playback

application.
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[0379]

It is noted that the service to be subjected to the
playback process in this Step S210 is the service the
service category identifier of which has been checked in
preceding Step S204.

In other words, checking the data in the SLT (Service
List Table) indicates that the service (program) for
which it has been confirmed that the application applied
to the processes on the data corresponding to the user’s
selected service (Program rl on Channel R) is

the broadcast playback application.

[0380]

Through these processes, the service (Program gl on
Channel Q) that has been played back before transition
while, for example, the residential playback application
is applied to the playback is stopped, and the user’s
selected transition-destination service (Program rl on
Channel R) is played back while the broadcast playback
application is applied to the playback.

[0381]

It is noted that, while various pieces of signaling data
(such as the SLT, the SLS, the AIT, and the MPD) are
transmitted from the transmitting device and received by
the receiving device in the sequence described with

reference to FIGS. 24 and 25, transmission timing and
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reception timing of the signaling data described with
reference to FIGS. 24 and 25 are given as an example.
The signaling data is continuously and repeatedly
transmitted from the transmitting device and the
receiving device can receive the signaling data at
various timing. Therefore, it is possible to execute
signaling data transmission and reception processes at
timing different from the transmission and reception
timing described with reference to FIGS. 24 and 25.
[0382]

The broadcast playback application and the broadcast
application that are the NRT (non-realtime) contents can
be repeatedly transmitted by the transmitting device as
needed, and transmission and reception timing of these
data can also be set to differ from the transmission and
reception timing described with reference to FIGS. 24 and
25.

[0383]

Moreover, the signaling data transmitted by the
transmitting device is updated as appropriate, and is
configured such that whether the signaling data has been
updated can be confirmed by a version number or the like.
The receiving device checks a version of the received
signaling data. When confirming reception of newer

signaling data than the previously-received signaling
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data, the receiving device abandons the previously-
received signaling data, stores the updated signaling
data in the storage unit, and executes the processes to
which the updated signaling data is applied.

Through such a process, the receiving device executes the
processes according to the new signaling data as needed.
[0384]

9-4. (Process example 4) Process example of executing
broadcast application based on AIT description in
receiving device

(Process example 4) A process example of executing a
broadcast application (not a broadcast playback
application) based on an AIT description in the receiving
device will next be described with reference to FIGS. 26
and 27.

[0385]

A process in each step depicted in FIGS. 26 and 27 will
be described below in succession.

[0386]

(Step S301)

In Step S301, the broadcast server transmits the SLT
(Service List Table) that is the signaling data.

As previously described with reference to FIGS. 9 and 10,
the SLT (Service List Table) is a table that records the

control information per service such as each broadcast
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station or each program.

[0387]

As depicted in FIG. 10, the SLT (Service List Table)
includes the service entries corresponding to the
services, and

(p) basic attribute information per service, and

{gq) service signaling boot strap address

are recorded in each service entry.

Furthermore, in (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 to 14 is recorded.
In other words, the service category identifier that
makes it possible to confirm whether the application
applied to the processes on the data corresponding to the
service is at least one of:

the residential playback application,

the broadcast playback application, and

the other broadcast application

is recorded in (p) basic attribute information per
service.

[0388]

When the service category identifier described with
reference to FIGS. 13 and 14 is used, it is also possible
to distinguish whether the application is

the broadcast playback application (native type) or
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the broadcast playback application (shared type).

[0389]

(Step S5302)

Next, the middleware of the receiving device displays a
list of services, for example, a program list provided by
the transmitting device on the display unit on the basis
of the SLT received from the transmitting device.

[0390]

(Step S303)

In Step 5303, the user of the receiving device selects a
program desired to be viewed from the service list
(program list) displayed on the display unit of the
receiving device. 1In other words, the user determines a
service to be received.

Determination information is input to the middleware of
the receiving device.

In the present process example, it is assumed that the
user has changed Program gl on Channel Q that is
currently viewed to select an application-based service.
(03911

(Step S304)

In Step S304, the middleware of the receiving device
checks the service category of the user’s selected
service (for example, service=application-based service)

while referring to the SLT (Service List Table) received
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in Step S302.

[0392]

As described above, the following information of each
service is recorded in the SLT (Service List Table):
(p) basic attribute information per service, and

(q) service signaling boot strap address.

Furthermore, as (p) basic attribute information per
service, the service category identifier previously
described with reference to FIGS. 11 to 14 is recorded.
[0393]

In Step S304, the middleware of the receiving device
checks the service category identifier of the user’s
selected service (application-based service), and
confirms which of the following applications is the
application applied to the processes on the data
corresponding to the user’s selected service:

the residential playback application,

the broadcast playback application, and

the other broadcast application.

[0394]

In the present process example, it is assumed that the
service category identifier of the user’s selected
service (application-based service) indicates that the
other broadcast application, that is, the broadcast

application is applied to the service.
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In this case, the receiving device confirms the
application that is being executed in the playback
processing unit. When the residential playback
application is being activated in the playback processing
unit, the receiving device stops the residential playback
application.

[0395]

For example, when the residential playback application is
being activated, for example, when Program gl on set
Channel Q before service transition is played back by the
residential playback application, the receiving device
stops the residential playback application.

[039¢6]

(Step S305)

Step S305 is a process by the application server of the
transmitting device.

In Step S305, the application server of the transmitting
device generates the broadcast application applied to
execution of the user’s selected application-based
service and the AIT (Application Information Table) that
is the signaling data recording the control information
on the broadcast application.

[0397]

It is noted that, in the present process example, the

application generated in Step S305 is not the playback
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application applied to the playback process on the AV
segments constituting the program itself that is the main
content constituting the service. In other words, it is
assumed that the application is the broadcast application
different from the broadcast playback application and
applied to execution of the application-based service.
[0398]

(Step S306)

Step S306 is a process by the brecadcast server of the
transmitting device.

The broadcast server generates and transmits the SLS
(Service Level Signaling) that stores the AIT
(Application Information Table) generated by the
application server in Step S306.

[0399]

The SLS (Service Level Signaling) is the signaling data
recording the control information and the attribute
information per service.

As previously described with reference to FIGS. 9 and 10,
the receiving device can acquire the SLS on the basis of
the recorded information in the service entry recorded in
the SLT (Service List Table) received previously.

[0400]

(Step S307)

Step S307 is a process by the middleware of the receiving
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device.

In Step 8307, the middleware of the receiving device
acquires the SLS (Service Level Signaling) transmitted by
the broadcast server of the transmitting device in Step
5306 and storing the AIT (Application Information Table).
[0401]

This is the SLS transmitted from the transmitting device
as the signaling data associated with the user’s selected
service (application-based service) and corresponding to
the service.

[0402]

(Step S308)

Step 5308 is a process by the application server of the
ftransmitting device.

In Step S308, the application server of the transmitting
device generates and transmits a broadcast application.

A transmission process is executed via the broadcast wave
or the network.

[0403]

It is noted that the application transmitted in Step S308
is the broadcast application applicable to the execution
of the user’s selected service (application-based
service).

[0404]

(Step $5309)
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Step S309 is a process by the middleware of the receiving
device and the broadcast application execution unit in
the playback processing unit of the receiving device.

The middleware of the receiving device acquires the AIT
(Application Information Table) from the SLS (Service
Level Signaling) received in Step S307.

The AIT included in this SLS is an AIT recording
attribute and control information on the broadcast
application transmitted by the application server of the
transmitting device in Step S308.

[0405]

The middleware of the receiving device checks the value
(true or false) of the delivery application
identification flag (Continuous Component Supportable
flag) recorded in the acquired AIT.

[0406]

In the present process example, the application
transmitted by the application server of the transmitting
device in Step S308 is not the broadcast playback
application serving as the playback application for the
AV segments of the main content (program) of the service
but the broadcast application executing the other process.
Therefore, the value of the delivery application
identification flag is set to false. In other words, it

is confirmed that the application associated with this
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AIT (application transmitted by the application server of
the transmitting device in Step S308) is not the playback
application for the AV segments of the main content
(program) of the service.

[0407]

The middleware of the receiving device causes the
broadcast application execution unit in the playback
processing unit of the receiving device to activate and
execute the broadcast application transmitted by the
application server of the transmitting device in Step
3308 on the basis of this check of the delivery
application identification flag.

Reception and execution of the user’s selected service
(application-based service) is thereby started.

[0408]

Through these processes, the service (Program gl on
Channel Q) that has been played back before transition
while, for example, the residential playback application
is applied to the playback is stopped, and the user’s
selected transition-destination service (application-
based service) is executed while the broadcast
application is applied to the execution.

[0409]

It is noted that, while various pieces of signaling data

(such as the SLT, the SLS, the AIT, and the MPD) are
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transmitted from the transmitting device and received by
the receiving device in the sequence described with
reference to FIGS. 26 and 27, transmission timing and
reception timing of the signaling data described with
reference to FIGS. 26 and 27 are given as an example.
The signaling data is continuously and repeatedly
transmitted from the transmitting device and the
receiving device can receive the signaling data at
various timing. Therefore, it is possible to execute
signaling data transmission and reception processes at
timing different from the transmission and reception
timing described with reference to FIGS. 26 and 27.
[0410]

The broadcast playback application and the broadcast
application that are the NRT (non-realtime) contents can
be repeatedly transmitted by the transmitting device as
needed, and transmission and reception timing of these
data can also be set to differ from the transmission and

reception timing described with reference to FIGS. 24 and

25.

[0411]

Moreover, the signaling data transmitted by the
transmitting device is updated as appropriate, and is
configured such that whether the signaling data has been

updated can be confirmed by a version number or the like.
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The receiving device checks a version of the received
signaling data. When confirming reception of newer
signaling data than the previously-received signaling
data, the receiving device abandons the previously-
received signaling data, stores the updated signaling
data in the storage unit, and executes the processes to
which the updated signaling data is applied.

Through such a process, the receiving device executes the
processes according to the new signaling data as needed.
[0412]

10. Configuration example of transmitting device and
receiving device

Next, a device configuration example of the transmitting
device (server) 20 and the receiving device (client) 30
that are communication devices will next be described
with reference to FIGS. 28 and 29.

[0413]

FIG. 28 depicts a configuration example of the
transmitting device (server) 20 and the receiving device
(client) 30.

The transmitting device (server) 20 includes a data
processing unit 751, a communication unit 752, and a
storage unit 753.

The receiving device (client) 30 includes a data

processing unit 771, a communication unit 772, a storage
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unit 773, an input unit 774, and an output unit 775.

The data processing unit 771 includes a communication
data processing unit 77la and a playback processing unit
771b.

[0414]

The data processing unit 751 of the transmitting device
(sexvice) 20 executes various data processes for
executing a data delivery service. For example, the data
processing unit 751 exercises a generation control over
configuration data on a data delivery service and a
transmission control over the data delivery service.
Furthermore, the data processing unit 751 performs
generation and transmission processes on the AV segments
that constitute the program data or the like, the
applications, the various other data, the signaling data,
and the like provided to the receiving device (client) 30.
[0415]

The communication unit 752 performs a communication
process such as a delivery process on the AV segments
that constitute the program data or the like, the
applications, the various other data, the signaling data,
and the like.

The storage unit 753 stores the AV segments that
constitute the program data or the like, the applications,

the various other data, the signaling data, and the like
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to be delivered.

Furthermore, the storage unit 753 is used as a work area
for data processes executed by the data processing unit
751 and also used as a storage region for various
parameters.

[0416]

Meanwhile, the receiving device {(client) 30 includes the
data processing unit 771, the communication unit 772, the
storage unit 773, the input unit 774, and the output unit
775.

The communication unit 772 receives data delivered from
the transmitting device (server) 20, for example, the AV
segments that constitute the program data or the like,
the applications, the various other data, and the
signaling data.

[0417]

The data processing unit 771 includes the communication
data processing unit 77la and the playback processing
unit 771b, and executes, for example, processes and the
like according to the embodiments described above.
Specifically, the data processing unit 771 executes the
data process and the like using the AV segments, the
applications, the various other data, the signaling data,
and the like.

[0418]
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Various commands such as user’s instruction commands, for
example, a channel selection command, an application
activation command, and an installation command are input
to the receiving device (client) 30 via the input unit
774.

Playback data is output to the output unit 775 such as a
display unit and a loudspeaker.

The storage unit 773 stores the AV segments that
constitute the program data or the like, the applications,
the various other data, the signaling data, and the like.
Furthermore, the storage unit 773 is used as a work area
for data processes executed by the data processing unit
771 and also used as a storage region for various
parameters.

{0419]

FIG. 29 depicts a hardware configuration example of a
communication device applicable to each of the
transmitting device 20 and the receiving device 30.

[(0420]

A CPU (Central Processing Unit) 801 functions as a data
processing unit that executes various processes in
accordance with a program stored in a ROM (Read Only
Memory) 802 or a storage unit 808. For example, the CPU
801 executes processes according to the sequences

described in the embodiments described above. A RAM
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(Random Access Memory) 803 stores the program executed by
the CPU 801, data, and the like. The CPU 801, the ROM 802,
and the RAM 803 are mutually connected by a bus 804.
[0421]

The CPU 801 is connected to an input/output interface 805
via the bus 804, and an input unit 806 configured with
various switches, a keyboard, a mouse, a microphone, and
the like and an output unit 807 configured with a display,
a loudspeaker, and the like are connected to the
input/output interface 805. The CPU 801 executes various
processes in response to commands input from the input
unit 806, and outputs process results to, for example,
the output unit 807.

[0422]

A storage unit 808 connected to the input/ocutput
interface 805 is configured with, for example, a hard
disk and stores the program executed by the CPU 801 and
various pieces of data. A communication unit 809
functions as a transmitting and receiving unit for data
communication via a network such as the Internet or a
local area network, also functions as a transmitting and
receiving unit for a broadcast wave, and communicates
with external devices.

[0423]

A drive 810 connected to the input/output interface 805
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drives a removable medium 811 such as a magnetic disk, an
optical disk, a magneto-optical disk or a semiconductor
memory, for example, a memory card, and executes
recording or reading of data.

[0424]

While data encoding or decoding can be executed as a
process performed by the CPU 801 that serves as a data
processing unit, the communication device may be
alternatively configured to include a codec that serves
as dedicated hardware for executing an encoding process
or a decoding process.

[0425]

11. General overview of configuration of present
disclosure

The embodiments of the present disclosure have been
described so far in detail while referring to the
specific embodiments. Nevertheless, it is obvious that a
person ordinary skilled in the art could make revision of
the embodiments or find replacements therefor within the
scope of the present disclosure. That is, the present
invention has been disclosed in an illustrative form and
should not be interpreted exclusively. Reference should
be made to claims for the assessment of the scope of the
present disclosure.

[0426]
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The technique disclosed in the present specification can
be configured as follows.

(1) A receiving device including:

a communication unit receiving a service category
identifier that can identify an application applied to a
service provided by a transmitting device; and

a data processing unit configured to

determine an application applied to the service in
response to the service category identifier, and
perform a continuation process on an application applied
before service transition when the service transition
occurs and when applications applied to services before
and after the transition are same.

[0427]

(2) The receiving device according to (1), in which

the application is a playback application applied to a
playback process on a content provided by the
transmitting device, and

the service category identifier is an identifier capable
of identifying the service by determining whether to
apply a playback application (a) or a playback
application (b) for playback of the service,

the playback application (a) being a residential playback
application that is a receiving-device resident type

playback application,
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the playback application (b) being a broadcast playback
application that is provided by the transmitting device
as a playback application for the service provided by the
transmitting device.

[0428]

{3) The receiving device according to (2), in which

the data processing unit performs the continuation
process on the application applied before the service
transition when the service transition occurs and when
each of the applications applied to the services before
and after the service transition is the residential
playback application.

10429]

(4) The receiving device according to any one of (1) to
(3), in which

the application is a playback application applied to a
playback process on a content provided by the

transmitting device, and

the service category identifier is an identifier capable
of identifying the service by determining whether to
apply a playback application (bl) or a playback
application (b2) for the playback of the service,

the playback application (bl) being a shared broadcast
playback application that is the playback application

dedicated to the service provided by the transmitting
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device and that is applicable to the playback process on
a plurality of different services,

the playback application (b2) being a native broadcast
playback application that is the playback application
dedicated to the service provided by the transmitting
device and that is applicable only to the playback
process on one service.

[0430]

(5) The receiving device according to (4), in which

the data processing unit performs the continuation
process on the application applied before the service
transition when the service transition occurs and when
each of the applications applied to the services before
and after the service transition is the shared broadcast
playback application.

[0431]

(6) The receiving device according to any one of (1) to
(5), in which

the communication unit receives the service category
identifier as signaling data transmitted by the
transmitting device.

[0432]

(7) The receiving device according to (6), in which

the signaling data is an SLT (Service List Table) storing

a service entry that records information per service.
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[0433]

(8) The receiving device according to any one of (1) to
(7), in which

the service category identifier is an identifier set to
be associated with at least one of a service per
broadcast station and a service per program provided by a
broadcast station.

[0434]

(9) The receiving device according to any one of (1) to
{8), in which

the data processing unit determines whether or not
applications applied to program playback before and after
received channel switching are same when the received
channel switching occurs on the basis of the service
category identifier, and when confirming that the
applications applied to the program playback before and
after the received channel switching are the same,
performs the continuation process on the application that
is being executed before the received channel switching.
[0435]

(10) The receiving device according to any one of (1) to
(9), in which

the communication unit further receives a delivery
application identification flag indicating whether or not

an application received from the transmitting device is a
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playback application applied to a playback process on the
service provided by the transmitting device, and

the data processing unit executes an application control
on the basis of a value of the delivery application
identification flag.

[0436]

(11) The receiving device according to (10), in which
the data processing unit executes a broadcast playback
application provided by the transmitting device as the
playback application for the service provided by the
transmitting device when the value of the delivery
application identification flag indicates that the
application is the playback application, and

executes a broadcast application provided by the
transmitting device when the value of the delivery
application identification flag indicates that the

application is not the playback application.

[0437]

(12) The receiving device according to (10) or (11), in
which

the delivery application identification flag is
configured in such a manner as to be recorded in an AIT
(Application Information Table) recording control
information corresponding to the application provided by

the transmitting device.
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[0438]

(13) A transmitting device including:

a communication unit configured to transmit
configuration data on a service available in a receiving
device,

a service category identifier capable of identifying an
application applied to the service, and

the application applied to the service.

[0439]

(14) The transmitting device according to (13), in which
the application is a playback application applied to a
playback process on a content provided by the
transmitting device, and

the service category identifier is an identifier capable
of identifying the service by determining whether to
apply a playback application (a) or a playback
application (b) for playback of the service,

the playback application (a) being a residential playback
application that is a receiving-device resident type
rlayback application,

the playback application (b) being a broadcast playback
application that is provided by the transmitting device
as a playback application for the service provided by the
transmitting device.

[0440]
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(15) The transmitting device according to (13) or (14),
in which

the application is a playback application applied to a
playback process on a content provided by the
transmitting device, and

the service category identifier is an identifier capable
of identifying the service by determining whether to
apply a playback application (bl) or a playback
application (b2) for the playback of the service,

the playback application (bl) being a shared broadcast
playback application that is the playback application
dedicated to the service provided by the transmitting
device and that is applicable to the playback process on
a plurality of different services,

the playback application (b2) being a native broadcast
playback application that is the playback application
dedicated to the service provided by the transmitting
device and that is applicable only to the playback
process on one service.

[0441]

(16) The transmitting device according to any one of (13)
to (15), in which

the communication unit records the service category
identifier in an SLT (Service List Table) storing a

service entry that records information per service, and
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transmits the SLT (Service List Table).

[0442]

(17) The transmitting device according to any one of (13)
or (16), in which

the service category identifier is an identifier set to
be associated with at least one of a service per
broadcast station and a service per program provided by a
broadcast station.

[0443]

(18) The transmitting device according to any one of (13)
to (17), in which

the communication unit further transmits a delivery
application identification flag indicating whether or not
an application transmitted by the transmitting device is
a playback application applied to a playback process on
the service provided by the transmitting device.

[0444]

(19) A data processing method executed by a receiving
device, including:

receiving, by a communication unit, a service category
identifier capable of identifying an application applied
to a service provided by a transmitting device;
determining, by a data processing unit, an application
applied to the service in response to the service

category identifier; and
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performing, by the data processing unit, a continuation
process on an application applied before service
transition when the service transition occurs and when
applications applied to services before and after the
service transition are same.

[0445]

(20) A data processing method executed by a transmitting
device, comprising:

transmitting configuration data on a service available in
a receiving device,

a service category identifier capable of identifying an
application applied to the service, and

the application applied to the service.

[0446]

Furthermore, a series of processes described in the
specification can be implemented by hardware, software or
a combined configuration of the hardware and the software.
If the processes are implemented by the software, then a
program recording a process seguence can be executed by
being installed in a memory within a computer
incorporated into dedicated hardware, or can be executed
by being installed in a general-purpose computer capable
of executing various processes. For example, the program
can be recorded in a recording medium in advance. The

program can be executed by not only being installed from
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the recording medium in the computer but also by being
received via the network such as the LAN (Local Area
Network) or the Internet and being installed in a
recording medium such as a hard disk embedded in the
computer.

[0447] The various processes described in the
specification may be executed not only in time series in
accordance with the description but also executed
individually or in parallel in response to a processing
capability of a device that executes the processes or as
needed. Moreover, a system means in the present
specification a logical assembly configuration of a
plurality of devices and is not limited to a system in
which devices with configurations are provided in the
same casing.

[Industrial Applicability]

[0448]

As described so far, according to the configuration of
one embodiment of the present disclosure, a configuration
in which the playback application applied in the
receiving device can be determined using the service
category identifier recorded in the SLT that can be
received in advance is realized.

Specifically, the service category identifier capable of

identifying an application applied to a provided service
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such as a program provided by the transmitting device is
transmitted to the receiving device. The receiving device
performs a continuation process on an application applied
before service transition when the service transition
occurs and when applications applied to services before
and after the transition are same. The service category
identifier is an identifier capable of identifying the
service by determining whether to apply a residential
playback application or a broadcast playback application
for playback of the service.

With the present configuration, a configuration is
realized such that a playback application applied in a
receiving device can be determined using a service
category identifier recorded in an SLT that can be
received in advance.

[Reference Signs List]

[0449]

10: Communication system

20: Transmitting device

21: Broadcast server

22: Data delivery server

30: Receiving device

31: TV

32: PC

33: Mobile terminal
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50: Signaling data

60: AV segment

70: Other data

110: Middleware

111: Communication unit (PHY/MAC)
112: Signaling acquisition unit
113: Signaling analysis unit
114: Segment acquisition unit
120: HTTP proxy server

121: Cache unit

122: Address resolving unit
130: Playback processing unit (application execution
unit)

131: Playback control unit

132: Output control unit

201: MPD acquisition unit

202: MPD analysis unit

203: Segment acgquisition unit
204: Segment analysis unit

211: Decoding unit

212: Output unit

301: Service list table (SLT)
311 to 313: Service

351 to 353: Service entry

361: Basic attribute information per service
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751:

152:

753:
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772:

773:

774 :

775:

801:

802:

803:

804:

805:

806:

807:

808:

809:

810:

811:
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Service signaling boot strap address
Data processing unit
Communication unit
Storage unit

Data processing unit
Communication unit
Storage unit

Input unit

Output unit

CPU

ROM

RAM

Bus

Input/output interface
Input unit

Output unit

Storage unit
Communication unit
Drive

Removable medium
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CLATIMS

1. A receiving device comprising:

a receiver configured to receive service category
identifiers that identify a category of an application
associated with services received via broadcast, wherein one
category identified by the service category identifiers
indicates an application received by the receiving device for a
service; and

circuitry configured to

determine applications associated with services before
and after a service transition based on the service category
identifiers, and

perform a continuation process on an application
executed before service transition when the service transition
occurs and in response to a determination that service category
identifiers of the applications associated with the services
before and after the service transition are determined to be
same, wherein

the service category identifiers are included in a Service
List Table (SLT), and types of the categories of the application

include audio only service or audio visual service.

2. The receiving device according to claim 1, wherein
the application associated with the services is a playback
application for performing a playback process on a content

provided by the services.

3. The receiving device according to claim 2, wherein
the circuitry performs the continuation process on the
application executed before the service transition when the

service transition occurs and in response to a determination

Date Recue/Date Received 2022-09-12
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that the service category identifiers of each of the
applications associated with the services before and after the
service transition indicate a receiving-device resident type

application.

4. The receiving device according to any one of claims 1 to 3,
wherein

the application associated with the services is a playback
application for performing a playback process on a content
provided by the services, and the service category identifier
further indicates whether the associated playback application is
a shared broadcast playback application that is provided via
broadcast by a transmitting device and that is associated with a
plurality of different services, or whether the

associated playback application is associated only with one

service.

5. The receiving device according to claim 4, wherein

the circuitry performs the continuation process on the
application executed before the service transition when the
service transition occurs and in response to a determination
that the service category identifiers of each of the
applications associated with the services before and after the
service transition indicates the shared broadcast playback

application.
6. The receiving device according to any one of claims 1 to 5,

wherein the receiver receives the service category identifiers

as signaling data transmitted by a transmitting device.

Date Recue/Date Received 2022-09-12
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7. The receiving device according to claim 6, wherein the
signaling data is the SLT storing a service entry that records

information per service.

8. The receiving device according to any one of claims 1 to 7,
wherein each service category identifier is an identifier set to
be associated with at least one of a service per broadcast
station and a service per program provided by a broadcast

station.

9. The receiving device according to any one of claims 1 to 8,
wherein

the circuitry determines whether or not the service
category identifiers of the applications associated with
services before and after received channel switching are same
when the received channel switching occurs, and,

when it is determined that the service category identifiers
of the applications associated with the services before and
after the received channel switching are the same, performs the
continuation process on the application that is being executed

before the received channel switching.

10. The receiving device according to any one of claims 1
to 9, wherein

the receiver further receives a delivery application
identification flag indicating whether or not an application
received from a transmitting device is a playback application
associated with a service provided by the transmitting device,
and

the circuitry executes an application control on the basis

of a value of the delivery application identification flag.

Date Recue/Date Received 2022-09-12
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11. The receiving device according to claim 10, wherein
the circuitry

executes a broadcast playback application provided by the
transmitting device as the playback application for the service
provided by the transmitting device when the value of the
delivery application identification flag indicates that the
application is the playback application associated with the
service, and

executes a broadcast application provided by the
transmitting device when the value of the delivery application
identification flag indicates that the application is not the

playback application associated with the service.

12. The receiving device according to claim 10, wherein
the delivery application identification flag is configured

in such a manner as to be recorded in an AIT (Application

Information Table) recording control information corresponding

to the application provided by the transmitting device.

13. A data processing method executed by a receiving
device, comprising:

receiving, by a receiver, service category identifiers that
identify a category of an application associated with services
received via broadcast, wherein one category identified by the
service category identifiers indicates an application received
by the receiving device for a service;

determining, by circuitry, applications associated with
services before and after a service transition based on the
service category identifiers; and

performing, by the circuitry, a continuation process on an
application executed before service transition when the service

transition occurs and in response to a determination that

Date Recue/Date Received 2022-09-12
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service category identifiers of the applications associated with
the services before and after the service transition are
determined to be same, wherein

the service category identifiers are included in a Service
List Table (SLT), and

types of the categories of the application include audio

only service or audio visual service.

14. The data processing method according to claim 13,
wherein

the application associated with the services is a playback
application for performing a playback process on a content

provided by the services.

15. The data processing method according to claim 13 or
14, wherein

the application associated with the services is a playback
application for performing a playback process on a content
provided by the services, and the service category identifier
further indicates whether the associated playback application is
a shared broadcast playback application that is provided via
broadcast by a transmitting device and that is associated with a
plurality of different services, or whether the associated

playback application is associated only with one service.

16. The data processing method according to any one of
claims 13 to 15, wherein the receiver receives the service
category identifiers as signaling data transmitted by a

transmitting device.

17. The data processing method according to any one of

claims 13 to 16, wherein the method further comprises

Date Recue/Date Received 2022-09-12
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determining whether or not the service category identifiers
of the applications associated with services before and after
received channel switching are same when the received channel
switching occurs, and,

when it is determined that the service category identifiers
of the applications associated with the services before and
after the received channel switching are the same, performing
the continuation process on the application that is being

executed before the received channel switching.

18. The data processing method according to any one of
claims 13 to 17, wherein the method further comprises

receiving, by the receiver, a delivery application
identification flag indicating whether or not an application
received from a transmitting device is a playback application
associated with a service provided by the transmitting device,
and

executing an application control on the basis of a value of

the delivery application identification flag.

19. A non-transitory computer-readable storage medium
storing computer-readable instructions thereon, which, when
executed by a receiving device, cause the receiving device to
perform data processing method, comprising:

receiving service category identifiers that identify a
category of an application associated with services received via
broadcast, wherein one category identified by the service
category identifiers indicates an application received by the
receiving device for a service;

determining applications associated with services before
and after a service transition based on the service category

identifiers; and

Date Recue/Date Received 2022-09-12
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performing a continuation process on an application
executed before service transition when the service transition
occurs and in response to a determination that service category
identifiers of the applications associated with the services
before and after the service transition are determined to be
same, wherein

the service category identifiers are included in a Service
List Table (SLT), and

types of the categories of the application include audio

only service or audio visual service.

20. The receiving device according to any one of claims 1 to

12, wherein the receiving device is a television.
21. The receiving device according to any one of claims 1 to 12

or claim 20, wherein the receiving device includes a display and

a loudspeaker.

Date Recue/Date Received 2022-09-12
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811

ACQUIRE SERVECE LIST TABLE (SLT)

s12
DOES SERVICE TRANSITION
OCCUR?

s13

DO SERVICE CATEGORY

N
IDENTIFIERS BEFORE AND AFTER SERVICE =

TRANSITION MATCH?

s14

CONTINUE T0 EXECUTE

CURRENTLY-EXECUTED APPLICATION

END

§15

STOP CURRENTLY-EXECUTED
APPLICATION, AND EXECUTE
APPLICATION CORRESPONDING TO
SERVICE CATEGORY IDENTIFIER
AFTER SERVICE TRANSITION
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