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Description
Title of Invention: RECOVERY DATA WITH CONTENT

IDENTIFIERS
Technical Field

[0001]  The present invention relates generally to a system with audio-visual content wa-
termarking.
Background Art

[0002]  In many digital broadcasting systems, a broadcasting station transmits audio-visual
content and one or more enhanced service data. The enhanced service data may be
provided with the audio-visual (AV) content to provide information and services or
may be provided separately from the AV content to provide information and services.

[0003]  In many broadcasting environments, the AV content and the one or more enhanced
service data is not received directly by an AV presentation device from the
broadcasting station. Rather the AV presentation device, such as a television, is
typically connected to a broadcast receiving device that receives the AV content and
the one or more enhanced service data in a compressed form and provides un-
compressed AV content to the AV presentation device.

[0004]  In some broadcasting environments, the broadcast receiving device receives AV
content from a server (sometimes referred to as a Multichannel Video Programming
Distributor (MVPD). The MVPD receives an AV broadcast signal from the
broadcasting station, extracts content from the received AV broadcast signal, converts
the extracted content into AV signals having a suitable format for transmission, and
provides the converted AV signals to the broadcast receiving device. During the
conversion process, the MVPD often removes the enhanced service data provided from
the broadcasting station or may incorporate a different enhanced service data that is
provided to the broadcast receiving device. In this manner, the broadcasting station
may provide the AV content with enhanced service data, but the enhanced service data,
if any, that is ultimately provided to the AV presentation device and/or the broadcast
receiving device may not be the same as that provided by the broadcasting station.

[0005]  Since the broadcast receiving device extracts AV content from the signal received
from the MVPD and provides only uncompressed AV data to the AV presentation
device, only enhanced service data provided to the broadcast receiving device is
available. Furthermore, the same enhanced service data provided by the broadcasting
station may not be provided to the broadcast receiving device and/or AV presentation
device.

[0006]  The foregoing and other objectives, features, and advantages of the invention will be
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[0007]

[0008]

more readily understood upon consideration of the following detailed description of
the invention, taken in conjunction with the accompanying drawings.
Summary of Invention

According to one example of the disclosure, a method for receiving a supplemental
content from a provider comprising the steps of: (a) receiving a recovery data table in a
recovery file format including a RecoveryDataTable element; (b) receiving a contentID
field of said RecoveryDataTable element describing information about a content
identifier provided in a message; (c) receiving a type field of said contentID field de-
scribing a type of content identifier and defining a uniform resource name; (d)
receiving a cid field of said contentID field describing an advertising identifier and
where said cid field has a maximum length of 10; (e) receiving a valid from field of
said contentID field describing when content identifier is valid from; (f) receiving a
valid until field of said contentID field describing when content identifier is valid until;
(g) receiving the supplemental content based on said recovery data table.

According to another example of the disclosure, a receiver for receiving a sup-
plemental content from a provider comprising the steps of: (a) said receiver receiving a
recovery data table in a recovery file format file including a RecoveryDataTable
element; (b) said receiver receiving a contentID field of said RecoveryDataTable
element describing information about a content identifier provided in a message; (c)
said receiver receiving a type field of said contentID field describing a type of content
identifier and defining a uniform resource name; (d) said receiver receiving a cid field
of said contentID field describing an advertising identifier and where said cid field has
a maximum length of 10; (e) said receiver receiving a valid from field of said
contentID field describing when content identifier is valid from; (f) said receiver
receiving a valid until field of said contentID field describing when content identifier is
valid until; (g) said receiver receiving said supplemental content based upon said
recovery data table.

Brief Description of Drawings

[fig. 1]FIG. 1 illustrates a system with enhanced service information.

[fig.2]FIG. 2 illustrates another system with enhanced information.

[fig.3]F
[fig.4]F
[fig.5]F

I1G. 3 illustrates a data flow for a system with enhanced information.
1G
1G
[fig.6]FIG. 6 illustrates another watermark payload.
1G
1G
1G

. 4 illustrates another system with enhanced information.

. 5 illustrates a watermark payload.

[fig.7]F
[fig.8]F
[fig.9]F

. 7 illustrates relationships between watermark payloads.

. 8 illustrates relationships between watermark payloads.

|
|
|
|
|
|
|
|

. 9 illustrates relationships between watermark payloads.
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[fig. 10]FIG. 10 illustrates another system with enhanced information.
[fig.11
[fig.12
[fig.13]FIG. 13 illustrates a standards development organization (SDO) private data.
[fig.14]FIG. 14 illustrates metadata encapsulated within SDO private data as a SDO

payload using one or more cmdIDs.

FIG. 11 illustrates obtaining synchronization and maintaining synchronization.

|
|
JFIG. 12 illustrates another watermark payload.
|

[fig. 15]FIG. 15 illustrates an exemplary JavaScript Object Notation schema.

[fig. 16 A]FIG. 16A illustrates logical structure of a JavaScript Object Notation schema.
[fig. 16B]FIG. 16B illustrates logical structure of a JavaScript Object Notation schema.
[fig. 16C]FIG. 16C illustrates logical structure of a JavaScript Object Notation schema.
[fig. 16D]FIG. 16D illustrates logical structure of a JavaScript Object Notation schema.
[fig.17]FIG. 17 illustrates an exemplary watermark associated information retrieval
JavaScript Object Notation schema.

[fig. 18]FIG. 18 illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig. 19]FIG. 19 illustrates an exemplary watermark associated information retrieval
JavaScript Object Notation schema.

[fig.20]FIG. 20 illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.21]FIG. 21 illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.22]FIG. 22 illustrates an exemplary recovery file format logical structure.
[fig.23]FIG. 23 illustrates an exemplary component description logical structure
[fig.24A]FIG. 24A illustrates an exemplary component anchor logical structure.
[fig.24B
[fig.24C
[fig.25A]FIG. 25A illustrates an exemplary recovery file format JavaScript Object

JFIG. 24B illustrates an exemplary component anchor logical structure.
JFIG. 24C illustrates an exemplary component anchor logical structure.
Notation schema.

[fig.25B]FIG. 25B illustrates the next part of FIG. 25A.

[fig.25C]FIG. 25C illustrates the next part of FIG. 25B.

[fig.25D]FIG. 25D illustrates the next part of FIG. 25C.

[fig.26 A]FIG. 26A illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.26B]FIG. 26B illustrates the next part of FIG. 26A.

[fig.26C]FIG. 26C illustrates the next part of FIG. 26B.

[fig.26D]FIG. 26D illustrates the next part of FIG. 26C.

[fig.27A]FIG. 27A illustrates an exemplary recovery file format JavaScript Object

Notation schema.

|
|

|
|
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[fig.27B]FIG. 27B illustrates the next part of FIG. 27A.
[fig.27C]FIG. 27C illustrates the next part of FIG. 27B.
[fig.27D]FIG. 27D illustrates the next part of FIG. 27C.
[fig.28]FIG. 28 illustrates an exemplary recovery file format logical structure.
[fig.29
[fig.30
[fig.31]FIG. 31 illustrates exemplary slsProtocol values.

|
JFIG. 29 illustrates an exemplary component description logical structure.
JFIG. 30 illustrates an exemplary component anchor logical structure.

|

[fig.32]FIG. 32 illustrates exemplary urlType values.

[fig.33A]FIG. 33A illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.33B]FIG. 33B illustrates the next part of FIG. 33A.

[fig.33C]FIG. 33C illustrates the next part of FIG. 33B.

[fig.33D]FIG. 33D illustrates the next part of FIG. 33C.

[fig.33E]FIG. 33E illustrates the next part of FIG. 33D.

[fig.34A]FIG. 34A illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.34B]FIG. 34B illustrates the next part of FIG. 34A.

[fig.34C]FIG. 34C illustrates the next part of FIG. 34B.

[fig.34D]FIG. 34D illustrates the next part of FIG. 34C.

[fig.35A]FIG. 35A illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.35B]FIG. 35B illustrates the next part of FIG. 35A.

[fig.35C]FIG. 35C illustrates the next part of FIG. 35B.

[fig.35D]FIG. 35D illustrates the next part of FIG. 35C.

[fig.35E]JFIG. 35E illustrates the next part of FIG. 35D.

[fig.36A]FIG. 36A illustrates an exemplary recovery file format logical structure.
[fig.36B]FIG. 36B illustrates the next part of FIG. 36A.

[fig.37A]FIG. 37A illustrates an exemplary recovery file format JavaScript Object

|
|

Notation schema.

[fig.37B]FIG. 37B illustrates the next part of FIG. 37A.

[fig.37C]FIG. 37C illustrates the next part of FIG. 37B.

[fig.37D]FIG. 37D illustrates the next part of FIG. 37C.

[fig.37E]FIG. 37E illustrates the next part of FIG. 37D.

[fig.38A]FIG. 38A illustrates an exemplary recovery file format JavaScript Object
Notation schema.

[fig.38B]FIG. 38B illustrates the next part of FIG. 38A.

[fig.38C]FIG. 38C illustrates the next part of FIG. 38B.

[fig.38D]FIG. 38D illustrates the next part of FIG. 38C.
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[0009]

[0010]

[0011]

[0012]

[0013]

[fig.38E]FIG. 38E illustrates the next part of FIG. 38D.
[fig.38F]FIG. 38F illustrates the next part of FIG. 38E.
[fig.38G]FIG. 38G illustrates the next part of FIG. 38F.
[fig.38H]FIG. 38H illustrates the next part of FIG. 38G.
[fig.381]FIG. 381 illustrates the next part of FIG. 38H.
[fig.38J]FIG. 38]J illustrates the next part of FIG. 38I.
Description of Embodiments

Referring to FIG. 1, the system may include a content source 100, a content rec-
ognizing service providing server 120, a MVPD 130, an enhanced service information
providing server 140, a broadcast receiving device 160, a network 170, and an AV pre-
sentation device 180.

The content source 100 may correspond to a broadcasting station that broadcasts a
broadcast signal including one or more streams of AV content (e.g., audio and/or
video). The broadcasting station may use Advanced Television systems Committee
(ATSC) emission specifications. The broadcast signal may further include enhanced
services data and/or signaling information. The enhanced services data preferably
relates to one or more of the AV broadcast streams. The enhanced data services may
have any suitable format, such as for example, service information, metadata, ad-
ditional data, compiled execution files, web applications, hypertext markup language
(HTML) documents, extensible markup language (XML) documents, cascading style
sheet (CSS) documents, audio files, video files, ATSC , future versions contents, and
addresses such as a uniform resource locator (URL).

The content recognizing service providing server 120 provides a content recognizing
service that allows the AV presentation device 180 to recognize content on the basis of
AV content from the content source 100. The content recognizing service providing
server 120 may optionally modify the AV broadcast content, such as by including a
watermark.

The content recognizing service providing server 120 may include a watermark
inserter. The watermark inserter may insert watermarks which are designed to carry
enhanced services data and/or signaling information, while being imperceptible or at
least minimally intrusive to viewers. In other cases a readily observable watermark
may be inserted (e.g., readily observable may be readily visible in the image and/or
readily observable may be readily audible in the audio). For example, the readily ob-
servable watermark may be a logo, such as a logo of a content provider at the upper-
left or upper-right of each frame.

The content recognizing service providing server 120 may include a watermark

inserter that modifies the AV content to include a non-readily observable watermark
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[0014]

[0015]

[0016]

[0017]

[0018]

(e.g., non-readily observable may be readily non-visible in the image and/or non-
readily observable may be non-readily audible in the audio). For example, the non-
readily observable watermark may include security information, tracking information,
data, or otherwise. Another example includes the channel, content, timing, triggers,
and/or URL information.

The MVPD 130 receives broadcast signals from one or more broadcasting stations
and typically provides multiplexed broadcast signals to the broadcast receiving device
160. The MVPD 130 may perform demodulation and channel decoding on the received
broadcast signals to extract the AV content and enhanced service data. The MVPD 130
may also perform channel encoding on the extracted AV content and enhanced service
data to generate a multiplexed signal for further distribution. The MVPD 130 may
exclude the extracted enhanced service data and/or may include a different enhanced
service data.

The broadcast receiving device 160 may tune to a channel selected by a user and
receive an AV signal of the tuned channel. The broadcast receiving device 160
typically performs demodulation and channel decoding on the received signal to
extract desired AV content. The broadcast receiving device 160 decodes the extracted
AV content using any suitable technique, such as for example, a H.264, a Motion
Picture Experts Group (MPEG) Advanced Video Coding (AVC), an H.265, a High Ef-
ficiency Video Coding (HEVC), a Dolby Digital (AC3), and/or an Advanced Audio
Coding (AAC) system. The broadcast receiving device 160 typically provides un-
compressed AV content to the AV presentation device 180.

The enhanced service information providing server 140 provides enhanced service
information to AV content in response to a request from the AV presentation device
180.

The AV presentation device 180 may include a display, such as for example, a
television, a notebook computer, a mobile phone, and a smart phone. The AV pre-
sentation device 180 may receive uncompressed (or compressed) AV or video or audio
content from the broadcast receiving device 160, a broadcast signal including encoded
AV or video or audio content from the content source 100, and/or encoded or decoded
AV or video or audio content from the MVPD 130. In some cases the uncompressed
video and audio may be received via an High-Definition Multimedia Interface (HDMI)
cable. The AV presentation device 180 may receive from the content recognizing
service providing server 120 through the network 170, an address of an enhanced
service relating to the AV content from the enhanced service information providing
server 140.

It is to be understood that the content source 100, the content recognizing service

providing server 120, the MVPD 130, and the enhanced service information providing
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[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

server 140 may be combined, or omitted, as desired. It is to be understood that these
are logical roles. In some case some of these entities may be separate physical devices.
In other cases some of these logical entities may be embodied in same physical device.
For example, the broadcast receiving device 160 and AV presentation device 180 may
be combined, if desired.

Referring to FIG. 2, a modified system may include a watermark inserter 190. The
watermark inserter 190 may modify the AV (e.g., the audio and/or video) content to
include additional information in the AV content. The MVPD 130 may receive and
distribute a broadcast signal including the modified AV content with the watermark.

The watermark inserter 190 preferably modifies the signal in a manner that includes
additional information which is non-readily observable (e.g., visually and/or audibly)
in the form of digital information. In non-readily observable watermarking, the
inserted information may be readily identifiable in the audio and/or video. In non-
readily observable watermarking, although information is included in the AV content
(e.g., the audio and/or video), a user is not readily aware of the information.

One use for the watermarking is copyright protection for inhibiting illegal copying of
digital media. Another use for the watermarking is source tracking of digital media. A
further use for the watermarking is descriptive information for the digital media. Yet
another use for the watermarking is providing location information for where ad-
ditional content may be received associated with the digital media. Yet another use is
to identify content and content source that is being viewed and the current time point in
the content, and then allowing the device to access the desired additional functionality
via an Internet connection. The watermark information is included within the AV
content itself, as distinguished from, meta-data that is delivered along with the AV
content. By way of example, the watermark information may be included by using a
spread spectrum technique, a quantization technique, and/or an amplitude modulation
technique.

Referring to FIG. 3, an exemplary data flow is illustrated. The content source 100
transmits a broadcast signal including at least one AV content and an enhanced service
data 201 to the watermark inserter 190.

The watermark inserter 190 receives the broadcast signal that the content source 100
provides and includes a readily observable and/or a non-readily observable watermark
in the AV content. The modified AV content with the watermark is provided together
with enhanced service data 203 to the MVPD 130.

The content information associated with the watermark may include, for example,
identification information of a content provider that provides AV content, AV content
identification (ContentID) information, time information of a content section used in

content information acquisition, names of channels through which AV content is
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[0025]

[0026]

[0027]

[0028]

[0029]

broadcasted, logos of channels through which AV content is broadcasted, descriptions
of channels through which the AV content is broadcasted, a usage information
reporting period, the minimum usage time for usage information acquisition, statistics
for sporting events, display of useful information, widgets, applications, executables,
and/or available enhanced service information relating to AV content.

The acquisition path of available enhanced service data may be represented in any
manner, such an Internet Protocol (IP) based path or an ATSC-Mobile Handheld path.
The MVPD 130 receives broadcast signals including watermarked AV content and
enhanced data service and may generate a multiplexed signal to provide it 205 to the
broadcast receiving device 160. At this point, the multiplexed signal may exclude the
received enhanced service data and/or may include a different enhanced service data.

The broadcast receiving device 160 may tune to a channel that a user selects and
receives signals of the tuned channel, demodulates the received signals, performs
channel decoding and audio-video decoding on the demodulated signals to generate an
uncompressed audio-video content, and then, provide 206 the uncompressed AV
content to the AV presentation device 180. The content source 100 may also broadcast
207 the AV content through a channel to the AV presentation device 180. The MVPD
130 may directly transmit 208 a broadcast signal including AV content to the AV pre-
sentation device 180 without going through the broadcast receiving device 160. In yet
another case some of the AV information may be sent to the AV presentation device
180 over a broadband connection. In some cases this may be managed broadband
connection. In another case it may be unmanaged broadband connection.

The AV presentation device 180 may receive uncompressed (or compressed) AV
content from the broadcast receiving device 160. Additionally, the AV presentation
device 180 may receive a broadcast signal through a channel from the content source
100, and then, may demodulate and decode the received broadcast signal to obtain AV
content. Additionally, the AV presentation device 180 may receive a broadcast signal
from the MVPD 130, and then, may demodulate and decode the received broadcast
signal to obtain AV content. The AV presentation device 180 (or broadcast receiving
device 160) extracts watermark information from one or more video frames or a
selection of audio samples of the received AV content. The AV presentation device
180 may use the information obtained from the watermark(s) to make a request 209 to
the enhanced service information providing server 140 (or any other device) for ad-
ditional information. The enhanced service information providing server 140 may
provide, in response thereto a reply 211.

Referring to FIG. 4, a further example includes the content source 100 that provides
AV content together with enhanced service data (if desired) to the watermark inserter

190. In addition, the content source 100 may provide a code 300 to the watermark
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[0030]

[0031]

[0032]

[0033]

inserter 190 together with the AV content. The code 300 may be any suitable code to
identify which, among a plurality of AV streams, should be modified with the
watermark. For example code = 1 may identify the first AV stream, code = 2 may
identify the second AV stream, code = 3 may identify the third AV stream, code = 4
may identify the fourth AV stream, etc. The code may include temporal location in-
formation within the AV content. The code may include other metadata, if desired.

The watermarked AV content and associated data, signaling is provided by the
watermark inserter 190 to the MVPD, which in turn may provide the watermarked
compressed AV content to the broadcast receiving device 160 (e.g., a set top box). The
broadcast receiving device 160 may provide watermarked AV content (e.g., typically
uncompressed) to the AV presentation device 180. The AV presentation device 180
may include a watermark capable receiver 310 together with a watermark client 320.
The watermark capable receiver 310 is suitable to detect the existence of the
watermark within the AV content, and to extract the watermark data from within the
AV content. The watermark client 320 is suitable to use the data extracted from the
watermark to request additional data based thereon, and subsequently use this ad-
ditional data in a suitable manner.

The AV presentation device 180 may use the code 300 from the extracted watermark
to make a request to a metadata server 350. A code database 370 receives the data from
the content source 100 that includes the code 300 and metadata 360. The code 300 and
metadata 360 is stored in the code database 370 for subsequent use. In this manner, the
code 300 that is provided to the watermark inserter 190 which is encoded within the
AV content is also stored in the code database 370 together with its metadata 360. In
the event that the MVPD 130, or otherwise, removes the associated metadata or
otherwise changes the associated metadata, it is recoverable by the AV presentation
device 180 from the metadata server 350 which uses the provided code 351 to query
the code database 370 and provide an associated response with the metadata 353 to the
AV presentation device 180. The reply metadata provided by the metadata server 350
is used by the AV presentation device 180 to form a request 355 that is provided to the
content and signaling server 380. The content and signaling server 380, in response to
the request, provides selected content and signaling 357 to the AV presentation device
180. In general, the content and signaling server 380 may be different from the
metadata server 350.

However, making a first request to the metadata server to obtain a response to the
code provided, then subsequently using the metadata to provide a request to the content
and signaling server 380 is burdensome, and prone to failure, due to the two different
servers and/or requests that are utilized. Additionally it may increase the latency.

By way of example, the metadata may consist of one or more of the following syntax
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[0034]

[0035]

[0036]

elements:

(1) location of content and signaling server (e.g., where is the server, such as its
network address. Examples of network addresses are domain names, IP v4 addresses,
etc.);

(2) protocol to be used for communication with the content and signaling server; for
example, the Hypertext Transfer Protocol Secure (HTTPS) or the Hypertext Transfer
Protocol (HTTP);

(3) time code identifying a temporal location in the AV content (e.g., where the
metadata should be associated with in the AV content);

(4) time sensitive event trigger (e.g., an advertisement or an event for a particular
location in the AV content);

(5) channel identification (e.g., channel specific information; local channel content);
(6) duration over which the content and signaling server requests are randomly carried
out by client (e.g., for load balancing). For brevity, this syntax element may also be
referred to as duration for content server requests;

(7) etc.

The watermark(s) embedded in the audio-video content typically have a capacity to
carry only a few bits of payload information when the watermarked audio-video
broadcast has non-readily observable information. For relatively small payload sizes,
the time code (element 3 above) and/or the location of the content and signaling server
(element 1 above) tends to take on a significant percentage of the available payload
leaving limited additional payload for the remaining data, which tends to be
problematic.

To include sufficient metadata within the watermark, so that both the time code and
the location information may be provided together with additional information, it may
be desirable to partition the metadata across multiple watermark payloads. Each of the
watermark payloads is likewise preferably included within different portions of the AV
content. The data extracted from the multiple watermark payloads are combined
together to form a set of desirable information to be used to make a request. In the de-
scription below the term payload may be used to indicate watermark payload. Each of
the syntax elements may be included within a single payload, spanned across multiple
payloads, and/or fragmented across multiple payloads. Each payload may be assigned
a payload type for purposes of identification. Further, an association may be es-
tablished between multiple payloads belonging to the same or approximately the same
timeline location. Also, the association may be uni-directional or bi-directional, as
desired.

The desired time code data may be obtained from payload(s) that span across several

temporal locations of the AV content. Therefore some systems may establish rules to
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[0037]

[0038]

[0039]
[0040]

[0041]

associate the determined time code with a particular temporal location of the AV
content. In an example, the chosen temporal location may correspond to the temporal
location at the end of a pre-determined watermark payload.

For example, the payload size may be 50 bits while the desirable metadata may be 70
bits, thus exceeding the payload size of a single watermark. An example of the
desirable metadata may be as follows:

location of content and server (I) 32 bits (IP address)

application layer protocol (A) 1 bit (HTTP or HTTPS)

time code (T) 25 bits (for 1 year of uniqueness

with a granularity of 1 second)

time sensitive trigger (D) 1 bit (A value of 1 indicates the AV presentation device
should query for interactive content. A value of 0 indicates the AV presentation device
should not query for interactive content (e.g. as in time base trigger)).

channel identification (L) 9 bits

duration for content server requests (R) 2 bits

Another example of the desirable metadata may be as follows:

location of content and server (I) 32 bits (IP address)

application layer protocol (A) 2 bit (00= HTTP, 01= HTTPS,

10=reserved, 11 =reserved)

time code (T) 25 bits (for 1 year of uniqueness

with a granularity of 1 second)

time sensitive trigger (D) 1 bit

channel identification (L) 9 bits

duration for content server requests (R) 2 bits

One manner of partitioning the metadata is to include the content and signal server
communication information (CSSCI) in one payload and timeline information in
another payload. The CSSCI payload may include, for example, where information
(e.g., location of content and signaling server), association information (e.g., an
identifier to associate the CSSCI payload with one or more other payloads), and how
information (e.g., application layer protocol, duration for content server requests). The
timeline information may include, for example, association information (e.g., an
identifier to associate the timeline with one or more other payloads), when information
(e.g., time code information), and which information (e.g., channel identification).

Referring to FIG. 5, an exemplary CSSCI payload is illustrated.

Referring to FIG. 6, an exemplary time location payload is illustrated. The term time
location may be alternatively used in place of the term temporal location.

The payload type may be identified by the first bit, “Y”. When Y is set to O the
payload corresponds to CSSCI payload and the 14 bit payload identifier (P) is used to
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label the CSSCI. When Y is set to 1 the payload corresponds to the temporal location
payload and the 14 bit payload identifier (P) signals the corresponding CSSCI. As a
result, different payload types with same payload identifier (P) value are associated
with each other. The identifier R indicates a time duration over which to spread the
content and signaling server requests. In an example, Y may correspond to a 2-bit field
where the value 00 indicates a CSSCI payload, the value 01 indicates a temporal
location payload and the values 10, 11 are reserved for future use.

Referring to FIG. 7, an exemplary time line is illustrated. A first CSSCI type payload
(e.g., CSSCI-0) has a first set of association information P while a second CSSCI type
payload (e.g., CSSCI-1) has a second different set of association information P. Having
two different association information P for CSSCI-0 and CSSCI-1 distinguish between
and identify the two CSSCI payloads. A first time location payload (e.g., Timeline-0)
has the first set of association information P that matches the association information P
for CSSCI-0, a second time location payload (e.g., Timeline-1) has the same first set of
association information P that matches the association information P for CSSCI-0, a
third time location payload (e.g., Timeline-2) has the same second set of association in-
formation P that matches the association information P for CSSCI-1. In this manner,
CSSCI-0, Timeline-0; CSSCI-0, Timeline-1; and CSSCI-1, Timeline-2 are associated
together as pairs having spanned watermarked information. This permits the same
CSSCI type payload to be used for multiple different time location payloads.

As illustrated, each temporal location payload is associated with a previously
received CSSCI type payload, and thus unidirectional in its association. In the event
that a previous CSSCI type payload matching a temporal location payload is not
available, then the system may be able to determine that a packet has been lost or
otherwise the watermarking was not effective. The loss of watermarking data occurs
with some frequency because the audio-video content tends to be modified by audio-
video transcoding, such as to reduce the bitrate of the audio-video content.

Referring to FIG. 8, an exemplary time line is illustrated. A first CSSCI type payload
(e.g., CSSCI-0) has a first set of association information P while a second CSSCI type
payload (e.g., CSSCI-1) has a second different set of association information P. Having
two different association information P for CSSCI-0 and CSSCI-1 distinguish between
and identify the two CSSCI payloads. A first time location payload (e.g., Timeline-0)
has the first set of association information P that matches the association information P
for CSSCI-0, a second time location payload (e.g., Timeline-1) has the same first set of
association information P that matches the association information P for CSSCI-0, a
third time location payload (e.g., Timeline-2) has the same second set of association in-
formation P that matches the association information P for CSSCI-1. In this manner,
CSSCI-0, Timeline-0; CSSCI-0, Timeline-1; and CSSCI-1, Timeline-2 are associated
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together as pairs having spanned watermarked information. This permits the same
CSSCI type payload to be used for multiple different time location payloads. As il-
lustrated, two of the temporal location payloads are associated with a previously
received CSSCI type payload, and one of the CSSCI type payloads are associated with
a subsequently received temporal location payload, and thus bidirectional in its as-
sociation. In the event that a corresponding CSSCI type payload matching a temporal
location payload is not available, then the system may be able to determine that a
packet has been lost or otherwise the watermarking was not effective. Similarly, in the
event that a corresponding timeline type payload matching a CSSCI payload is not
available, then the system may be able to determine that a packet has been lost or
otherwise the watermarking was not effective. The loss of watermarking data occurs
with some frequency because the audio-video content tends to be modified by audio-
video transcoding, such as to reduce the bitrate of the audio-video content.

In an example, a CSSCI type payload (e.g. CSSCI-0) has two sets of association in-
formation PO and P1. A time location payload, e.g. Timeline-0, has two sets of as-
sociation information PO and P1 that matches the association information PO and P1
for CSSCI-0. In this example a bidirectional association exists for the pair CSSCI-0,
Timeline-0 where PO points to CSSCI-0 and P1 points to Timeline-0.

The number of bits assigned to the payload identifier (P) may be modified, as desired
(e.g., for a desired robustness). Similarly, the number of bits assigned to I, A, T, D, L,
and R may be modified, as desired.

In an example, the AV presentation device 180 may maintain a list, which may be
denoted by a variable listC for example, of “c” most recently received CSSCI
payload(s). “c” may be provided in the watermark, if desired, or otherwise set by the
system. In this manner, the AV presentation device 180 may only have to maintain a
limited number of CSSCI payloads in memory. In the case that c=1, then once a
CSSCI payload is received it remains in effect until another CSSCI payload is
received, as illustrated in FIG. 9. A loss of a CSSCI payload may be detected using the
payload identifier (P); for example, the temporal location payload contains a P that
does not correspond to any of the CSSCI payloads in listC. In this manner, the same
user experience may be achieved across different AV presentation devices.

In an example, the AV presentation device 180 may maintain more than one list of
received CSSCI payload(s). Each list may differ in size and may be maintained (i.e.
addition or removal of entries within the list) using a differing set of rules. It is to be
understood, that this does not preclude the possibility that a subset of lists may have
same size and/or same maintenance rules. As an example, there may be two lists
maintained by 180 where one list contains “c1” most recently received CSSCI

payload(s) where each payload is received at an interval of “0” CSSCI payload(s);
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while the other list contains “c2” most recently received CSSCI payload(s), where each
payload is received at an interval of “d” CSSCI payload(s).

Referring to FIG. 10, a modified system may include the content source 100, the
watermark inserter 190, the MVPD 130, the broadcast receiving device 160, and the
AV presentation device 180 together with its watermark capable receiver 310 and
watermark client 320. The content server 400 may be modified to include the code
database 370, the metadata server 350, and one or more of the content and signaling
server 380. The code 300 and the metadata 360 is provided to the content server 400
by the content source 100. The content and signaling data is provided to the content
and signaling server(s) 390.

The AV presentation device 180 may provide a code in a request based upon the
decoded one or more watermarks from the audio-video broadcast. The content server
400 receives the request with the code from the AV presentation device 180. The
metadata server 350 then parses the received code request and based upon information
from the code database 370, makes a request to the content and signaling server(s) 390
to determine the content and signaling information which is then provided to the AV
presentation device 180. In this manner, the AV presentation device 180 only needs to
make a single request to a content server 400, which in turn provides the response to
the AV presentation device 180. It is to be understood that the different functions of
the content server 400 may be achieved by combining the existing functions together,
separating the existing functions into more components, omitting components, and/or
any other technique.

A HTTP or HTTPS request URL (that will be sent to the content server 400) corre-
sponding to payload(s) in FIG. 5 and FIG. 6, when time sanative trigger D equals to 1,
may be defined as:

If A is equal to O then the HTTP request URL is:

HTTP://IIIHIL I L IO IO/ LLLLLLLLE2me=TTTTTTTTTTTTTTTTTT
TTTTTTT

Otherwise, the HTTPS request URL is:

HTTPS://IITHL TN OTOTL IO/ LLLLLLLLE 2time=TTTTTTTTTTTTTTTTT
TTTTTTTT

where T ITTHILIOTIILITHIIT above corresponds to the 32-bit IP address
signaled in CSSCI payload.

In an example, the subset of URL that specifies information such as: the content
server location, the communication protocol, communication port, the login in-
formation, the folder on the content server are carried in a designated payload type.

In some implementations a syntax element’s value may be derived using a decoding

process which may access information spanning multiple payloads. For example, the
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time code may be fragmented into multiple watermark payloads and then reassembled
to construct a complete time code. In an example, the time code may correspond to a
temporal location within the AV content. In an example, the time code may correspond
to timeline data of the AV content.

For example, the payload size may be 50 bits while the desirable metadata may be 66
bits, thus exceeding the payload size of a single watermark. An example of the
desirable metadata may be as follows:

location of content and server (I) 32 bits (IP address)

application layer protocol (A) 1 bit (HTTP or HTTPS)

time code (T) 25 bits (for 1 year of uniqueness

with a granularity of 1 second)

time sensitive trigger (D) 1 bit

channel identification (L) 5 bits

duration for content server requests (R) 2 bits

Another example of the desirable metadata may be as follows:

location of content and server (I) 32 bits (IP address)

application layer protocol (A) 2 bit (00= HTTP, 01= HTTPS,

10=reserved, 11 =reserved)

time code (T) 25 bits (for 1 year of uniqueness with a granularity of 1 second)

time sensitive trigger (D) 1 bit

channel identification (L) 5 bits

duration for content server requests (R) 2 bits

Referring to FIG. 11, a state transition diagram illustrates one technique to calculate
the time code. To obtain a time code synchronization a number of consecutive
payloads starting with a payload type “start sync”, is followed by payloads of type “not
start sync”, with a total being equal to “r”. By using the total of “r”’ consecutive
payloads, each having some time information contained therein, the time synchro-
nization may be determined by calculating an anchor time. After calculating the anchor
time code, the time code may be updated by receiving additional payloads that include
partial time code information therein in such a manner that does not require receiving
another total of “r” consecutive payloads to determine the next time code. One
technique to achieve this time synchronization is to partition the time code in con-
secutive payloads and an incremental time code in each of the consecutive payloads.
When the synchronization is lost, such as by changing the channel, the obtain synchro-
nization process is performed. A video display device when first initialized, or turned
on, enters the initial obtaining synchronization state.

Referring to FIG. 12, an exemplary structure of a watermark payload is illustrated. Z

indicates the payload type, where Z equal to 1 indicates the start of the time sync and Z
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equal to O indicates not start of time sync. S indicates the time sync payload bits used
in determining absolute time code. M indicates the time sync payloads bits used in
maintaining the time code.

By way of example, the AV presentation device 180 may receive n=7 consecutive
watermark payloads where the first payload has Z=1 while the rest have Z=0. The bits
corresponding to “SSSS” are extracted from (t-n+1)® to th watermark payload and con-
catenated together to obtain a 28 bit representation of the time code “T* of a temporal
location. The anchor time code “C“ is also set to “T.*“. “T,* may be represented as
SSSS,—1 it --- SSSS,0.0.19SSS,1; “CH“="“T*“. In another example, constants may be
added (to select a future time) and/or multiplied (to change the granularity) to the
derived values. In an example, the derived values are mapped to another value by use
of a mapping function.

Once the initialization synchronization is obtained, the anchor time and payload time
are updated using each payload. This may be performed, for example, as follows:

T=ACr1, MMMM,)
CeaTy

Where, f represents a mapping function that takes two values as input and outputs
one value; g represents a mapping function that takes one value as input and outputs
one value; / represents integer division with truncation of the result toward zero, For
example, 7 /4 and -7 / -4 are truncated to 1 and -7/ 4 and 7 / -4 are truncated to -1. In
an example:

T=Crt + MMMM,
Ce=T,

[I9e-2)

As described above, every “n” payloads the anchor time may also be determined
using the bits corresponding to “SSSS”. The anchor time determined using “SSSS”
may match the anchor time derivation above and can be used to verify the correctness
of the maintained time code.

Since the watermark may span a non-zero time, the temporal location of the time
code T, may be determined by a set of rules, such as for example, T, may correspond to
a time instant at the end of the t* watermark payload.

It is to be understood that multiple syntax elements may be combined to form the
code. The code may then be mapped either by the AV presentation device 180 or using
another server to different syntax element values. For example, the server information
(e.g., location of the content and signaling server(s) and/or application layer protocol,
etc.) and time code is combined into a single code. The single code is then mapped to a
temporal location in the uncompressed audio-video stream, and location of the content

and signaling server(s). In this manner, a single request may be made to the server for
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additional information.

A limited number of bits may be used for the time code, in such a manner to permits
collisions in the time code. For example, using 20 bits for the timecode allows for at
most 12 days of uniqueness at a granularity of 1 second. After 12 days the code space
corresponding to the timecode will be reused tending to result in collisions.

In an example the watermark payload may be encapsulated within a SDO private
data command as SDO payload using one or more cmdIDs. As an example the
watermark payload of FIG. 5 or FIG. 6 maybe encapsulated as SDO payload. A cmdID
value 0x05 may refer to a watermark based interactive services trigger or a triggered
declarative object (TDO) model. A cmdID value 0x06 may refer to a watermark based
interactive services trigger (direct execution model). This facilitates the re-use of
existing segmentation and reassembly modules built for trigger transportation. The
segmented command may be embedded in watermarks, if desired. The SDO private
data may be desired, such as illustrated in FIG. 13, where the packet is included as part
of an SDO_payload(). In some examples, the watermark payload received in this
manner maybe passed to an entity or module in the receiver which handles these
defined cmdID types. Then segmentation and reassembly functionality of that module
could be reused if watermark payload packet needs to be split into multiple packets -
depending upon the selected watermark scheme's capacity in terms of number of bits.

Parameter type T is a 2-bit field that indicates whether the instance of SDO private
data, or SDOPrivateData, command is part of a segmented variable length command,
and if so, whether the instance is the first, middle, or last segment of the segmented
variable length command. In one example, SDOPrivateData is defined by the
Consumer Electronics Association (CEA) in Section 7.1.11.2 of “CEA: “Digital
Television (DTV) Closed Captioning, CEA-708-E, Consumer Electronics Association,
June 2013 (CEA-708), and the type field in the SDO private data command is
encoded as specified in Section 7.1.11.2 of CEA-708. pr is a flag that indicates, when
set to ‘1°, that the content of the command is asserted to be program related. When the
flag is set to ‘0, the content of the command is not so asserted. Length (L) is an
unsigned integer that indicates the number of bytes following the header, in the range
of 2 to 27, and is represented in the SDO private data command as the set of bits L
through L, where L, is the most significant and L, is the least significant. cmdID is a
signal that identifies the SDO that has defined the syntax and semantics of the
SDO_payload() data structure to follow. In an example, cmdID is an 8-bit field. The
metadata may be encapsulated within SDO private data as SDO payload using one or
more cmdIDs as shown in FIG. 14.

The payload defined in FIG. 5 and FIG. 6 may be encapsulated within a SDO private

data command as SDO payload using one or more cmdIDs. A cmdID value 0x05 and
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0x06 may refer to encapsulation of payloads defined in FIG. 5 and FIG. 6 respectively.
This facilitates the re-use of existing segmentation and reassembly modules built for
trigger transportation. The segmented command may be embedded in watermarks, if
desired. The SDO private data may be desired, such as illustrated in FIG. 13, where the
payload packet is included as part of SDO_payload().

The payload defined in FIG. 12 may be encapsulated within a SDO private data
command as SDO payload using one or more cmdIDs. A cmdID value 0x05 may refer
to encapsulation of payload defined in FIG. 12. This facilitates the re-use of existing
segmentation and reassembly modules built for trigger transportation. The segmented
command may be embedded in watermarks, if desired. The SDO private data may be
desired, such as illustrated in FIG. 13, where the packet is included as part of
SDO_payload().

An example of a watermark associated information retrieval system is described
next.

The system consists of a watermark detector, an AV presentation device, a
watermark information server. In one example, the watermark detector may reside
inside an AV presentation device. In one example, the AV presentation device may be
a AV presentation device 180. In one example, the watermark information server may
be an enhanced service information providing server 140.

In one example, the watermark detector may detect and decode the watermark. The
watermark may be an audio watermark. The watermark detector and/or AV pre-
sentation device may use the information in the watermark to identify a timeline
location of the media content in which the watermark is embedded and/or an address
(e.g. IP address) of a server that can be concatenated to obtain further information as-
sociated with the watermark. In an example, this may be necessary as the watermark
payload capacity may be only a few bits. For example the capacity may be 50 bits over
a time period of 1 second or 1.5 seconds or 2 seconds. In this case the AV presentation
device may contact a watermark information server to obtain more information about
the current timeline location for the current media. The watermark server may send
“watermark associated information” as a response to this request.

JavaScript Object Notation (JSON) is a data interchange format.

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

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

A JSON schema is a JSON document, which may be an object. Object properties
defined by JSON schema are called keywords or schema keywords.
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[0072] A JSON schema may contain properties which are not schema keywords.
[0073] A JSON value may be an object, array, number, string, or one of false, null, or true.
[0074]  The terms element and key and keyword and name may be used interchangeably in

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

this document. The term key may be used to refer the name of an object in this
document.

The terms recovery file format and recovery data table may be used interchangeably
in this document.

FIG. 15 shows an exemplary JSON schema for watermark associated information.
With respect to FIG. 15 the following should be noted.

Instead of using XML to represent the watermark associated information retrieved,
JSON may be used. In this case instead of using elements (e.g. XML elements) and at-
tributes (XML attributes), JSON objects are used with their properties.

Entertainment identifier register (EIDR) is a universal identifier system for movie
and television assets. From top level titles, edits, and DVDs, to encodings, clips and
mash-ups, EIDR provides global identifiers for the entire range of audiovisual object
types that are relevant to entertainment commerce. EIDR format described at
HTTP://eidr.org/documents/EIDR_ID_Format_v1.2.pdf and is incorporated herein by
reference. Subsequent versions of EIDR identifier format may be used.

Advertising identifier (AD-ID), which may also be referred to as Ad-ID, is an
industry standard for identifying advertising assets across media platforms. Ad-ID
code structure as shown in HTTP://www.Ad-ID.org/how-it-works/Ad-ID-structure and
is incorporated herein by reference.

With respect to FIG. 15 a regular expression based syntax is defined in JSON schema
for EIDR and Ad-ID information inclusion in the ContentID event. In contrast to using
a string, this formal syntax enforces that only valid values could be signaled for EIDR
and Ad-ID.

This is illustrated in the extracted part of the JSON schema from FIG. 15 below:

"ContentID": {
"type": "object”,

"properties”: {

"CID™ {"type™ "string”", "pattern™ "A10\.5240\V([0-9a-fA-F1{4}-){5}[0-9A-Z]$",
"minLength™ 34, "maxLength": 34}},

{"Type": {"type"™ "string", "enum": ["AD-[D"]},

"CID" {'type™ ‘string", "pattern™ "\[1-9a-zA-Z[{1}[0-9a-zA-Z]{10}(H|D)?$",
"minLength": 11, "maxLength": 12}}

]
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In this schema with the use of regular expression based “pattern”, the string included
as a value for the content identifier value (CID), or ContentID, key for an EIDR type is
by design always a valid EIDR string. In this schema with the use of regular expression
based pattern the string included for the CID key for an AD-ID type is by design
always a valid Ad-ID string. As a result invalid EIDR and Ad-ID strings cannot be sent
from the watermark server in the JSON data.

Further with respect to FIG. 15, an enumerated data type is defined for the ContentID
type instead of a general purpose string. This restricts the value to only valid values.

As a result it is not possible to define an invalid value for ContentID type. This can be
seen in the use of “enum’: [“EIDR”] and “enum’: [“AD-ID”’] values defined for the re-
spective Type (or type) strings inside the ContentID object in the schema in FIG. 15.
As a result invalid ContentID type values could be defined and returned.

Further with respect to FIG. 15, an extension mechanism is defined for trigger events
represented by a trigger key in FIG. 15 to return one or more of a universal resource
indicator (URI) event type other than a currently defined URI types in the future. The
extended URI types are defined with a designated prefix. This is illustrated in the
extracted part of the JSON schema from FIG. 15 below. In an example, the JSON
schema includes an application information table (AIT), a media presentation de-

scription (MPD), and/or an electronic service guide (ESG) value.

"Trigger": {
"type™: "object",
"properties™: {

"Trigger": {"type": "string", "format™ "uri"},
"Version": {"type": "integer"},
"UriType™: {"type": "string",
"oneOf": [ {"enum": ["AIT", "MPD","ESG"T},
{"pattern™: ""EXT"}
I
"required": ["Trigger","UriType"]
}
h

It can be seen that trigger types, such as AIT, MPD, and ESG, are defined as valid
string values. This is represented by the "enum": ["AIT", "MPD","ESG"] for the
UriType string. In the future other valid trigger types may be defined. This is ac-
complished by allowing use of other string values for UriType. In an example, these
strings may start with a prefix of EXT. This behavior is defined by the use of “oneOf”

constraint for the UriType string as follows:
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"UriType": {"type": "string",
"oneOf": [ {"enum™: ["AIT", "MPD","ESG"]},
{"pattern™: ""\EXT"}
12

The defined prefix above is denoted as EXT, which means that an extension UriType
may start with the characters EXT. Other characters could instead be used. For
example instead of EXT, the strings FUT, NEXT or any other suitable string may be
used.
In an example, a future UriType may be allowed to be any valid string in which case
the relevant part of the schema may be defined as:
"UriType™ {"type": "string",
"oneOf": [ {"enum™: ["AIT", "MPD","ESG']},
{"pattern™ ".+"}

I

In another example, additional overall extensions of the schema shown in FIG. 15
and FIGS. 16A-D are supported for future extensibility. In another example, to allow
future extensibility the JSON schema may be defined with key, value pair of addition-
alProperties: true.

For example the last 4 lines of the JSON schema of may be replaced with following:

"required™ ["TimeAnchor","IntervalCodeAnchor","Event"],

"additionalProperties™; true

}
}

This allows defining additional objects and types with properties inside the returned
JSON data.

FIGS. 16A-D shows a logical structure of JSON schema for watermark associated in-
formation retrieval. The FIGS. 16A-D structure corresponds to FIG. 15 JSON schema.
However some or part of the logical structure may be manifested with variant JSON
schema.

In an example, the watermark associated information returned via JSON schema il-
lustrated in FIG.15 and/or FIGS. 16A-D from a watermark server may be a recovery
file format.

In another example, instead of using JSON to represent the watermark associated in-
formation returned from the watermark server XML format may be used for it. A few
enhancements and ways of returning XML format data from watermark server and
conformance with defined XML schema is described next.

In an example, a pattern based syntax using XML is defined for one or more of a
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EIDR and an Ad-ID information inclusion in the ContentID event. In contrast to using
a general purpose xs:String data type, this formal syntax enforces that only valid values
could be signaled for EIDR and AD-ID.

[0090] In an example, the XML schema for EIDR information inclusion is:

<xs:simpleType name="CID">
<xs:restriction base="xs:token">
<xs:pattern value="(10\.5240/([0-9a-fA-F]{4}-){5}[0-9A-Z])"/>
</xs:restriction>

</xs:simpleType>
In an example, the XML schema for Ad-ID information inclusion is:

<xs:simpleType name="CID">
<xs:restriction base="xs:token">
<xs:pattern value="([1-9a-zA-Z]{1}[0-9a-zA-Z}{10}(H|D)?)"/>
</xs:restriction>

</xs:simpleType>

A combined XML schema for EIDR or Ad-ID inclusion is as shown below:

<xs:simpleType name="CID">
<xs:restriction base="xs:token">
<xs:pattern value="([1-9a-zA-Z|{1}[0-9a-zA- »
Z){10}(H|D)?)|(10\.5240/([0-9a-fA-F]{4}-}{5}[0-9A-Z])"/>
</xs:restriction>

</xs:simpleType>

In another example, an enumerated data type is defined for the type of ContentID, or
ContentIDType, instead of a general purpose string. This restricts the value to only
valid values.

[0091] In an example, the XML schema for this is:

<xs:simpleType name="ContentIDType">
<xs:restriction base="xs:string">
<xs:enumeration value="EIDR" />
<xs:enumeration value="Ad-ID" />
<xs:enumeration value="EXT" />
</xs:restriction>

</xs:simpleType>

The overall XML schema for ContentID event with inclusion of constrained type and

contentID attributes is as shown below:
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<xs:element name="Content|D">
<xs:complexType>
<xs:attribute name="type" type="ContentIDType"/>
<xs:attribute name="content|D" type="CID"/>
</xs:complexType>

</xs:element>

Another example of using XML schema is described next.

[0092]  The above XML schema definitions allows defining a ContentID event with type
equal to Ad-ID but the ContentID value defined for EIDR identifier.

[0093]  Similarly the above XML schema definitions allow defining a ContentID event with
type equal to EIDR but the ContentID value defined for Ad-ID identifier.

[0094]  To prevent this definition, the XML schema may be defined as follows.

<xs:simpleType name="ContentIDType1">
<xs:restriction base="xs:string">
<xs:enumeration value="EIDR" />
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="Content|DType2">
<xs:restriction base="xs:string">
<xs:enumeration value="Ad-ID" />
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="CIDToken1">
<xs:restriction base="xs:token">
<xs:pattern value="10\.5240/([0-9a-fA-F]{4}-){5}[0-9A-Z]"/>
</xs:restriction>

</xs:simpleType>

<xs:simpleType name="CIDToken2">
<xs:restriction base="xs:token">
<xs:pattern value="[1-9a-zA-Z]{1}[0-9a-zA-Z}{10}(H|D)?"/>
</xs:restriction>

</xs:simpleType>
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<xs:element name="Content|D">
<xs:complexType>
<xs:choice>
<xs:sequence>
<xs:element name="CID1">
<xs:complexType>

<xs:attribute
type="ContentIDType1"/>

<xs:aftribute
type="C|DToken1"/>

</xs:complexType>
</xs:element>

</xs:sequence>
<xs:sequence>
<xs:element name="CID2">

<xs:complexType>

<xs:attribute

type="ContentIDType2"/>

<xs:attribute
type="CIDToken2"/>

</xs:complexType>

</xs:element>

</xs:sequence>

</xs:choice>
</xs:complexType>

</xs:element>

PCT/JP2018/004909

name="type"

name="content(D"

name="type"

name="content|D"

This XML schema strictly enforces that ContentID value can only be a valid Ad-ID
identifier value when ContentID event has type equal to Ad-ID,. Also the XML

schema enforces that ContentID value can only be a valid EIDR identifier value when

ContentID event has type equal to EIDR..

Cardinality of query spread attribute is modified from 0..N to 0..1. Signaling multiple

query spread values can result in confusing receiver behavior thus at most only 1 value

of query spread is signaled.

[0096] In an example, the XML schema for this is:

<xs:element name="RecoveryData">

<xs:complexType>

<xs:attribute name="querySpread"

use="optional"/>
<fxs:complexType>

</xs:element>

type="xs:string"
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An extension element is defined for future extensions. A RecoveryExt element of the
type “RecoveryExtType” is defined to allow defining proprietary extensions of the
watermark associated information.

[0097]  In an example, the following XML schema may be defined for this.

[0098] The extension element may be defined as a child element of the overall root element

or at any other suitable place in the overall XML schema as follows:

<xs:element name="RecoveryExt" type="RecoveryExtType" minOccurs="0"/>

In an example, the XML data type for the extension element RecoveryExtType is:

<xs:complexType nhame="RecoveryExtType">
<xs:sequence>
<xs:annotation>
<xs:documentation>

Proprietary extensions of recovery file format. It

is a requirement that different namespaée may be used for proprietary extensions.

</xs:documentation>
</xs:annotation>

<xs:any namespace="##other"

neyn

</xs:sequence>

</xs:complexType>

Additional examples are now described for JSON schema to make the schema ex-
tensible.

[0099] An additional JSON schema for watermark associated information retrieval is shown
in FIG. 17. In the schema support is included for extensibility of JSON schema for ex-
tensibility.

[0100] In the JSON schema in FIG. 17 compared to JSON schema in FIG. 15, the following
is included for extensibility:

(1) A top level key, such as RecoveryFF is defined and the current recovery file
format schema in FIG. 17 is defined as an object for this top level key. Thus, the
schema in FIG. 15 may be wrapped inside the top level key. This allows extensibility
for the current recovery file format by use of “allOf” and “$ref” keywords of a JSON
schema.

[0101]  The JSON keyword “allOf” is defined in
HTTP://tools.ietf.org/html/draft-fge-json-Schema-validation-00 which is incorporated
here by reference. In an example, “allOf” defines that the given data may be valid
against all schema defined by a keyword value. In an example, to validate against

“allOf”, the given data may be valid against all schemas defined by this keyword's
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value.

[0102]  Part of a schema may be referred to using the $ref keyword. $ref gets logically
replaced with the schema part that it points to.

[0103]  (2) Keys are made unique. Thus none of the keys, even if they belong to different
objects, have the same key name. This facilitates extensibility.

[0104]  One example of doing an extension is when a second version of a recovery file
format is defined. In this case the new key and value pairs may be added to a schema,
while keeping the old key value pairs for backward compatibility with the schema in
FIG. 17.

[0105]  When extending the JSON schema in FIG. 17, the following type of new key may be
defined:

"RecoveryFFV2"™ {
"type”: "object",
"properties”: {
V2" {"allof"; [
{"$ref": "#/RecoveryFF™,
{

"properties™ {
"newkeyA": "valueA",

"newkeyB": "valueB"

h

"required”: ["newkeyA"]

In an example, the new key is the "RecoveryFFV2” key.
[0106]  In this case with the use of allOf keyword the data may be valid against all of the
given schemas.
[0107]  The first schema included inside allOf keyword is {"$ref": "#/RecoveryFF"}, which
refers to the schema for first version of recovery file format as shown in FIG. 17. The
new keys and values for schema for the second version of recovery file format are then

included as:
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

"properties”: {
"newkeyA": "valueA",
"newkeyB": "valueB"

2

"required™ ["newkeyA"]
}
Thus the overall example schema for second version of recovery file format is as
shown in FIG. 18.

A second example for providing an extensible schema is illustrated below. In this
example, a JSON for Linked Data (JSON-LD) based extension mechanism is defined
by inclusion of a @context keyword. JSON-LD is a format to serialize linked data. The
JSON-LD syntax is designed to integrate into systems that already use JSON and
provides an upgrade path from JSON to JSON-LD. JSON-LD is primarily intended to
be a way to use linked data in web-based programming environments, to build inter-
operable web services, and to store linked data in JSON based storage engines. Linked
data is a way to create a network of standards-based machine interpretable data across
different documents and web sites. It allows an application to start at one piece of
linked data and follow embedded links to other pieces of linked data that are hosted on
different sites.

FIG. 19 shows an example of a JSON schema for a watermark associated in-
formation retrieval.

In the JSON schema in FIG. 19, compared to the JSON schema in FIG. 15, the
following is added for extensibility:

(1) A key (@context) is defined and the current recovery file format schema in FIG.
19 is included as "RecoveryFF": HTTP://www.atsc.org/contexts/3.0/RecoveryFF
inside the key (@context). The schema is then wrapped inside the key "RecoveryFF".

(2) Keys are made unique, in that keys do not have the same key name, even if they
below to different objects. This facilitates extensibility.

One example of enabling an extension is defining a second version of the recovery
file format. In this example, the new key and value pairs will be added to a schema,
while keeping the old key value pairs for backward compatibility with the schema in
FIG. 19.

When enabling an extension of the JSON schema in FIG. 19, a @context can be

included for the new keys and values as:
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"@context":

{
"RecoveryFF2": "HTTP://www.atsc.org/contexts/3.1/RecoveryFF"

}l

"RecoveryFF2"; {
"type™: "object",

"properties”; {

"newkeyA" "valueA",

"newkeyB™ "valueB"

2

"required™: ["newkeyA"]
}
The new key in this case is "RecoveryFF2”.
[0114]  The new “@context” for the new key "RecoveryFF2" is
"RecoveryFF2": "HTTP://www .atsc.org/contexts/3.1/RecoveryFF"
In an example, the new keys and values for the schema for the second version of
recovery file format are then:

"RecoveryFF2": {

"type™: "object",

"properties”: {
"newkeyA": "valueA",
"newkeyB": "valueB"
b

"required": ["'newkeyA"]

}

The overall example schema for second version of recovery file format is shown in
FIG. 20.
[0115]  In an example, when doing an extension a second version of recovery file format is

defined, only one new @context may be included for old and new keys and values as

follows.
"@context™
{
"RecoveryFF": "HTTP://www.atsc.org/contexts/3.1/RecoveryFF"
h

In this example, the new keys and values for this second version of recovery file

format are:
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"newkeyA™ "valueA",

"newkeyB": "valueB",

which may be included with other keys and values in the previous version of the
schema in FIG. 19.

[0116]  Thus, in this example, by changing the value of the "RecoveryFF" key inside
"@context", the new and old keys and values may be included together as shown in
FIG. 21.

[0117] Thus the overall schema for a recovery file format is as shown in FIG. 21.

[0118]  Alternative examples are now provided for recovery file format structure.

[0119]  An alternative logical structure of recovery file format table is shown in FIG.22. The
logical structure of Component Description is shown in FIG. 23. Three different
logical structures of Component Anchor are shown in FIG. 24A, FIG. 24B, and FIG.
24C. With respect to FIG. 22 semantics of various elements are as described below.

[0120]  ThisComponent - A description of the media component embedded with a
watermark.

[0121]  serverCode - When present, this element may provide the serverCode value which
was employed in the HTTP request to which this recovery file was provided as a
response.

[0122]  intervalCode - When present, this element may provide the intervalCode value from
the query request to which the recovery data table was provided as a response.

[0123]  ComponentDescription - A data element describing ThisComponent in the format
defined in FIG. 23.

[0124]  querySpread - When present, this element may express the maximum duration that
the receiver is recommended to delay submission of a HTTP request.

[0125]  OtherComponent - An element describing another watermarked media component
associated with the same service as ThisComponent in the format defined in FIG. 23.

[0126]  ContentID - This field may identify a content identifier.

[0127]  Instead of using a ContentID List container object, an array of ContentID objects is
defined with effective cardinality of 0..N instead of 1..N (i.e, O to N entries in the
array). This allows easier parsing of JSON data and simplifies overall data structure by
not requiring a container object, which adds more parsing complexity, while still
maintaining the desired flexibility.

[0128]  ContentID.type - A field that is preferably required when Contentld element is
included. Two values are may be defined:

“EIDR” indicates a content identification per the EIDR registry.
[0129]  “Ad-ID” indicates a content identifier per the Ad-ID registry.
[0130] ContentID.cid - A field that is used when Contentld element is included that provides
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[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]
[0141]

[0142]

[0143]

the content identification. The type of content identifier may be as given in the
ContentID.type attribute. Either an EIDR (34-character canonical form with hyphens)
or Ad-ID (11 or 12-character canonical form) can be included.

ContentID.validFrom - A field that provides information about when the Contentld is
valid from.

ContentID.validUntil - A field that provides information about up to when the
Contentld is valid until.

SourcelD -An element describing a distribution source that employs ATSC emission
specifications. This element is applicable to circumstances where the watermarked
content is included in the redistribution of a service that is broadcast in accordance
with ATSC emission specifications.

country - Country code associated with the primary administrative entity under
which the value provided in bsid is assigned, using the applicable alpha-2 country code
format as defined in ISO 3166-1. ISO 3166-1 available at
http://webstore.ansi.org/RecordDetail.aspx ?sku=ISO%203166-1:2013 is incorporated
here by reference. bsid - The Broadcast service identifier (BSID) of the ATSC dis-
tribution source.

majorChannelNo - The major channel number assigned to the ATSC distribution
source. This value is scoped to the BSID.

minorChannelNo - The minor channel number assigned to the ATSC distribution
source. This value is scoped to the BSID.

Service - This element describes the service, its signaling formats and broadband
locations.

serviceld - 16-bit integer that may uniquely identify this Service within the scope of
this Broadcast area.

sltSveSeqNum - This integer number may indicate the sequence number of the
service information with service identifier equal to the serviceld attribute above.
sltSveSeqNum value may start at O for each service and may be incremented by 1
every time any attribute or child of this Service element is changed. If no attribute or
child element values are changed compared to the previous Service element with a
particular value of servicelD then sltSveSeqNum may not be incremented. The
sltSveSeqNum field may wrap back to O after reaching the maximum value.

slsProtocol - specifies the signaling format associated with this service.

slsMajorProtcolVersion - Major version number for the signaling protocol specified
in slsProtocol.

slsMinorProtocolVersion - Minor version number for the signaling protocol specified
in slsProtocol.

svclnetUrl - Provides information about URL to access ESG or service level



31

WO 2018/151105 PCT/JP2018/004909

[0144]
[0145]

[0146]

[0147]
[0148]

[0149]

[0150]

[0151]

[0152]

[0153]
[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

signaling files for this service via broadband, if available.

URLtype - Type of files available with svcInetUrl.

URLValue - URL to access Internet signaling files for this service identified by ser-
viceidentifier serviceld.

The URL value property (URLValue ) is defined for indicating service internet URL
value inside a contained object which encompasses the service Internet URL related
properties. URLtype may be a required property (instead of optional property) for
service Internet URL because otherwise it will not be known what type of URL is
signaled.

With respect to FIG. 23 semantics of various elements are as described below.

ComponentDescription - Provides a description of a watermarked media component
associated with a service.

ComponentAnchor - Information about the first payload in the watermarked media
component as defined in either FIG. 24A or FIG. 24B or FIG. 24C.

mediaType - A string with value “audio” to indicate that the description applies to an
audio component only, “video” to indicate that the description applies to a video
component only, or “both” to indicate that the description applies to both an audio and
video component.

descriptor - An arbitrary descriptive string associated with the watermarked media
component intended for consumption by an application.

priority - A numeric value indicating the relative priority of the described component.
When no priority value is indicated for a component, its priority may be 0.

With respect to FIG. 24A semantics of various elements are as described below.

ComponentAnchor - An element that specifies characteristics of the first payload in a
video or audio watermark segment.

intervalCodeAnchor - The intervalCode in the first payload in a video or audio
watermark segment.

PresentationTime - The wall clock presentation time of the first frame of the first
message block in the video watermark segment, or, for audio components, the wall
clock presentation time of the first sample of the first symbol in the first cell of the
audio watermark segment.

JSON schema for recovery file format with logical structure shown in FIG. 22, FIG.
23, FIG. 24A is shown below as FIGS. 25A-D.

With respect to JSON schema, in an alternative example the presentationTime may
be signaled with a data type other than the type “string”. For example type “number”
may be used.

In this case with respect to FIG. 24 the corresponding JSON schema part would be as

follows:
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[0160]

[0161]

[0162]

"n,on 731

"presentationTime": {"type": "number"} instead of as “"presentationTime": {"type":
"string" }
In an alternative example the presentationTime may be signaled with a data type other
than the type “string”. For example type “integer” may be used.

In this case with respect to FIG. 24 the corresponding JSON schema part would be as

follows:

"n,on 731

"presentationTime": {"type": "integer"} instead of as “"presentationTime": {"type":
"string" }

With respect to recovery file format logical structure, in an alternative example a
parent element ATSCSourcelD and additionally a choice selection may be used inside
the container SourcelD element. This may allow defining source identifier other than

ATSC in future. This part of the recovery file format logical structure may be as shown

below.
SourcelD
N
Choice
ATSCSou
rceIlbD
count ISO 3166-1 alpha-2 country
ry . tring code associated with the primary administrative
entity under which the given bsid is assigned.
bsid Identifier of the whole
nteger Broadcast Stream. The value of BSID may be
unique on a regional level {for example, North
America). An administrative or regulatory
authority may play a role.
major An integer number in the
ChannelNo nteger range 1 to 1000 representing the “major’
channel number of the service.
minor An integer number in the range 1 to 1000
channelNo nteger representing the “minor” channel number of the
g service. ‘

In this case the semantics of SourceID and ATSCSourcelD may be as follows:

SourcelD - An element describing a distribution source to which the watermarked
content is attributed.

ATSCSourcelD - An element describing a distribution source that employs ATSC
emission specifications. This element is applicable to circumstances where the wa-
termarked content is included in the redistribution of a service that is broadcast in ac-
cordance with ATSC emission specifications.

In this case the part of JSON schema corresponding to this may be as shown below.
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[0163]
[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

"SourcelD": { "type": "object",
"properties”: {
"oneOf: [ {
"ATSCSourcelD": { "type™ "object",
"properties™: {
"country™: {"type": "string”,"pattern™: "Na-zA-Z2}$"},
"bsid": { "type™: "integer”,"minimum™: 0, "maximum®; 65535 },

"minorChannelNo":{"type™: "integer","minimum": 1, "maximum"; 999 }
}
h

"required”: ["country","bsid","majorChannelNo","minorChannelNo"]
il
Alternative example logical structure for component anchor is shown in FIG. 24B. The
main difference between FIG. 24B and FIG. 24A is that instead of defining a single
presentationTime element or key or property to represent presentation time, two
elements or keys or properties presentationTime and presentationTimeMsec are
defined.

With respect to FIG. 24B semantics of various elements are as described below.

ComponentAnchor - An element that specifies characteristics of the first payload in a
video or audio watermark segment.

intervalCodeAnchor - The intervalCode in the first payload in a video or audio
watermark segment.

PresentationTimeInteger - The integer part- first 32 bits of 64-bit Network Time
Protocol (NTP) formatted wall clock presentation time of the first frame of the first
message block in the video watermark segment, or, for audio components, the wall
clock presentation time of the first sample of the first symbol in the first cell of the
audio watermark segment.

PresentationTimeFraction - The fraction part- last 32 bits of 64-bit NTP formatted
wall clock presentation time of the first frame of the first message block in the video
watermark segment, or, for audio components, the wall clock presentation time of the
first sample of the first symbol in the first cell of the audio watermark segment. In this
32-bit fraction part non-significant low-order bits may be set to O.

JSON schema for recovery file format with logical structure shown in FIG. 22, FIG.
23, FIG. 24B is shown as FIGS. 26A-D.

Alternative example logical structure for component anchor is shown in FIG. 24C.
The main difference between FIG. 24C and FIG. 24A is that instead of defining a
single presentationTime element or key or property to represent presentation time, two
elements or keys or properties presentationTime and presentationTimeMsec are
defined.
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[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

With respect to FIG. 24C semantics of various elements are as described below.

ComponentAnchor - An element that specifies characteristics of the first payload in a
video or audio watermark segment.

intervalCodeAnchor - The intervalCode in the first payload in a video or audio
watermark segment.

PresentationTime - This 32-bit unsigned integer may indicate the presentation time of
the first frame of the first Message block in the video watermark segment, or, for audio
components, as the least-significant 32 bits of the count of the number of seconds since
January 1, 1970 00:00:00, International Atomic Time (TAI).

PresentationTimeMsec - This 10-bit unsigned integer in the range 0 to 999 may
indicate the milliseconds offset from the time indicated in PresentationTime, such that
the formula PresentationTime + (PresentationTimeMsec /1000) yields the actual pre-
sentation time of the first frame of the first Message block in the video watermark
segment, or, for audio components to the nearest 1 millisecond.
(PresentationTimeMsec /1000) mean PresentationTimeMsec divided by 1000.

JSON schema for recovery file format with logical structure shown in FIG. 22, FIG.
23, FIG. 24C is shown as FIGS. 27A-D.

An alternative logical structure of recovery file format table is shown in FIG.28. The
logical structure of component description is shown in FIG. 29. The logical structures
of component anchor is shown in FIG. 30. FIG. 31 illustrates exemplary slsProtocol
values for recovery file format in FIG. 28. FIG. 32 illustrates exemplary url Type
values for recovery file format in FIG. 28.

With respect to FIG. 28 semantics of various elements are as described below.

thisComponent - A description of the media component embedded with a watermark
containing the VP1 payload containing serverCode and intervalCode. VP1 payload is
specific arrangement of the 50-bit audio watermark payload data.

serverCode - When present, this element may provide the serverCode value
employed in the HTTP request to which this recovery file was provided as a response.

intervalCode - When present, this element may provide the intervalCode value from
the query request to which the recovery data table was provided as a response.

componentDescription - A data element describing thisComponent in the format
defined in FIG. 29 and the parameter descriptions that follow.

querySpread - When present, this element may express the maximum duration that
the receiver is recommended to delay submission of a dynamic event HTTP request, in
units of 1 millisecond. The expectation is that the receiver will apply a small enough
level of granularity to achieve an even spread of queries across the querySpread
duration, such as 1 millisecond.

otherComponent - An element describing another watermarked media component as-
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sociated with the same service as thisComponent in the format defined in FIGS. 25A-D
and the parameter descriptions that follow.

[0184]  contentID - This field may identify a content identifier.

[0185]  contentID.type - Type of Content ID system used for this Content ID. Three Values
are defined currently by ATSC:

“EIDR” indicates a content identification per the EIDR registry as defined in
(http://eidr.org).

[0186]  “Ad-ID” indicates a content identifier per the Ad-ID registry as defined in
(http://ad-id.org).

[0187] “UserPriv” indicates a user private content identifier

Additional Content ID system types may be defined by ATSC in the future.

[0188] For “UserPriv”’ content identifier, care should be taken that the contentID.cid is
unique among Content ID system types that appear in this broadcast stream.

[0189]  An alternative semantics for contentID.type may be as follows:

Type of Content ID system used for this Content ID. Two values may be, for
example, defined by ATSC:
“EIDR” indicates a content identification per the EIDR registry (http://eidr.org).

[0190]  “Ad-ID” indicates a content identifier per the Ad-ID registry (http://ad-id.org).

[0191]  Additional types for user private content identifiers can be defined. These may use a
prefix of “x-” to indicate a user private content identifier type.

[0192]  Additional Content ID system types may be defined by ATSC.

[0193]  For user private content identifier types, the contentID.type for such systems
preferably does not duplicate any Content ID system type defined by ATSC and is
unique among Content ID system types that appear in the broadcast stream.

[0194] It should be noted that Instead of requiring usage of “x- as prefix for user private
content identifiers, any other specified prefix may be used. For example prefix of
“UserPriv-“ may be specified to be used.

[0195]  Also instead of the “user private content identifiers” the term “private use content
identifiers” may be used.

[0196] contentID.cid - A field that is required when contentID element is included that
provides the content identification. In the case of the EIDR Content ID system, this
may be the 34-character canonical form (with hyphens) of the identifier. In the case of
the Ad-ID Content ID system, this may be the 11-character or 12-character canonical
form of the identifier. In the case of a UserPriv Content ID system (e.g. House
Numbers, ISCI, etc.), the format of the identifier is determined by the specification of
the system.

[0197]  House Number may include broadcaster specific private content identifiers. For

example Broadcasting Company A may use their private content identifiers as their
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[0198]

[0199]

[0200]
[0201]
[0202]

[0203]

[0204]
[0205]

[0206]

[0207]

[0208]

[0209]

private House Numbers and Broadcasting Company B may use their private content
identifiers as their private House Numbers.

Industry Standard Coding Identification (ISCI) was a standard created to identify
commercials that aired on TV in the United States, for ad agencies and advertisers
from 1970 until 2004. It was replaced by Ad-ID in 2005.

An alternative semantics for contentID.value may be as follows:

contentID.cid - A field that is used when contentID element is included that provides
the content identification. In the case of the EIDR Content ID system, this may be the
34-character canonical form (with hyphens) of the identifier. In the case of the Ad-ID
Content ID system, this may be the 11-character or 12-character canonical form of the
identifier. In the case of a user defined Content ID type (with prefix “x-" for
contentID.type) or any other ATSC private Content ID system (e.g. House Numbers),
the format of the identifier may be determined by the specification of the system.

contentID.validFrom - Start time of the interval of validity of the contentID value.

contentID.validUntil - End time of the interval of validity of the contentID value.

sourcelD - An element describing an attributable distribution source that employs
ATSC emission specifications. This element is applicable to circumstances where the
watermarked content is included in the redistribution of a service that is broadcast in
accordance with ATSC specifications.

country - Country code associated with the primary administrative entity under
which the value provided in bsid field below is assigned, using the applicable alpha-2
country code format as defined in ISO 3166-1. ISO 3166-1 is defined in ISO: ISO
3166-1:2013 (E/F), “Codes for the representation of names of countries and their sub-
divisions - Part 1: Country codes,” International Organization for Standardization, 3rd
Edition, 11/13/2013, and incorporated by reference here in its entirety.

bsid - The BSID of the attributable ATSC distribution source.

majorChannelNo - The major channel number assigned to the attributable ATSC dis-
tribution source. This value is scoped to the BSID.

minorChannelNo - The minor channel number assigned to the attributable ATSC dis-
tribution source. This value is scoped to the BSID.

service - This element describes the service, its signaling formats and broadband
locations.

serviceld - 16-bit integer that may uniquely identify this Service within the scope of
this Broadcast area.

sltSveSeqNum - This integer number may indicate the sequence number of the
Service List Table (SLT) service information with service ID equal to the serviceld
attribute above. sltSvceSeqNum value may start at O for each service and may be in-

cremented by 1 every time any attribute or child of this service element is changed. If
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[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

no attribute or child element values are changed compared to the previous service
element with a particular value of servicelD then sltSveSeqNum may not be in-
cremented. The sltSveSeqNum field may wrap back to O after reaching the maximum
value.

SLT is a table of signaling information which is used to build a basic service listing
and provide discovery for signaling which provides information for acquisition of
ATSC 3.0 services and their content components.

slsProtocol - Specifies the signaling format associated with this service, with
permitted values and their meanings as shown in FIG. 31.

slsMajorProtcolVersion - Major version number for the signaling protocol specified
in slsProtocol.

slsMinorProtocolVersion - Minor version number for the signaling protocol specified
in slsProtocol.

svclnetUrl - Base URL to access Electronic Service Guide (ESG) or service level
signaling files for this service via broadband, if available.

urlType - Type of files available with svcInetUrl, with permitted values and their
meaning as shown in FIG. 32.

urlValue - URL to access Internet signaling files for this service identified by service
identifier serviceld.

An exemplary JSON schema for recovery file format with logical structure shown in
FIG. 28, is shown as FIGS. 33A-E.

Another exemplary JSON schema for recovery file format with logical structure
shown in FIG. 28, is shown as FIGS. 34A-D.

Another exemplary JSON schema for recovery file format with logical structure
shown in FIG. 28, is shown as FIGS. 35A-E.

The schema in FIGS. 35A-E allows any “string” data type value to be used for “type”
field in one of the cases. This allows defining additional ATSC defined content ID
types and user private content ID types.

In yet another example the requirement about using prefix of “x-* for user private

content identifier may be enforced in the schema by defining a data type as follows:

"cid": {
"type™: "string",
"oattern”; "Ax",

3
A difference between JSON schema in FIGS. 33A-E and 34 relates to a difference in

semantics for contentID.type and contentID.cid properties. For schema in FIGS.
34A-D the semantics for the properties contentID.type and contentID.cid may be as
follows:

contentID.type - Type of Content ID system used for this Content ID. Following
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[0222]

[0223]
[0224]

[0225]

[0226]

[0227]

values are defined currently by ATSC:
“EIDR” indicates a content identification per the EIDR registry as defined in
(http://eidr.org).

“Ad-ID” indicates a content identifier per the Ad-ID registry as defined in
(http://ad-id.org).

Additional Content ID system types may be defined by ATSC in the future.

A suitable abbreviation for user defined Content ID system types be used (or may
appear here). When this is done, care should be taken that the abbreviation is unique
among Content ID system types that appear in this broadcast stream.

contentID.cid -Content ID value. In the case of the EIDR Content ID system, this
may be the 34-character canonical form of the identifier. In the case of the Ad-ID
Content ID system, this may be the 11-character or 12-character form of the identifier.
In the case of a user private Content ID system (e.g. House Numbers, ISCI, etc.), the
format of the identifier is determined by the specification of the system.

The JSON schemas in FIGS. 33A-E and FIGS. 34A-D include the following as part

of schema for the object contentID:

"contentID": {
“type": "array",
“items™ {
"type": "object”,
"properties™ {"oneOf": |
{
2
{

{"type": "object"}
I
h

"minitems". 0
L
where “...” indicates different JSON schema parts as shown in FIGS. 33A-E and
FIGS. 34A-D which are omitted here.

"n,on

In this case including {"type": "object"} as part of the schema provides future exten-
sibility. Including {“type”:”object”} as part of schema for contentID object allows in
addition to specifically defined constrained schema syntax for contentID which must
obey the schema properties of EIDR or AD-ID or “userPriv”, a free form JSON object
for contentID object. The syntax of this object can be defined in future. Thus this

supports future extensibility. Current version of receivers can skip past a generic JSON
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[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

object in this case. Also in another example of usage, schema in FIGS. 34A-D
including {“type”:”object”} inside contentID object can serve as another way of
including any different private content id values.

FIG. 36 illustrates an exemplary recovery file format logical structure. One
difference between FIG. 28 and FIG. 36 is that a compact Ad-ID form is supported. In
this form Ad-ID may be represented as the ASCII characters representing the decimal
value of the 4-byte unsigned integer compact Ad-1D Identifier.

Another exemplary JSON schema for recovery file format with logical structure
shown in FIG. 36, is shown as FIGS. 37A-E.

The schema in FIGS. 37A-E allows an additional pattern entry for Ad-ID type of
content identifier, which allows Ad-ID to be represented as the ASCII characters rep-
resenting the decimal value of the 4-byte unsigned integer Compact Ad-ID. In an
example, this is accomplished by defining a pattern that is created by performing a
logical OR operation on each individual pattern. In one example this part of the
schema may be as shown below.

"cid"; {
"type": "string",
"pattern”: "A[1-9a-zA-Z}{1}[0-9a-zA-ZJ{10}(H|D)? [[0-9){1,10}$",
"maxl.ength™: 12

13

Another exemplary JSON schema for recovery file format with logical structure
shown in FIG. 36, is shown as FIGS. 38A-J.

In this case the semantics of some of the syntax elements in FIG. 36 may be modified
as follows:

contentID.type - A field that is required when contentld element is included. Two
values are defined currently:

-“urn:eidr” indicates a content identification per the EIDR registry (http://eidr.org).

-“Designator” for either the “full” or “compact” encoding as defined in SMPTE
2092-1 indicates a content identifier per the Ad-ID registry (http://ad-id.org). SMPTE:
“Advertising Digital Identifier (Ad-ID (Registered Trademark)) Representations,” RP
2092-1, Society of Motion Picture and Television Engineers published in 2015 is
referred in this document as “SMPTE 2092-1" and is incorporated herein in its entirety
by reference.

Additional types for user private content identifiers can be used by setting this field
to the taggingEntity token as defined in Section 2.1 of IETF RFC 4151, e.g.
“atsc.org,2016”. IETF RFC 4151 is available at https://www.ietf.org/rfc/rfc4151.txt

and is incorporated herein in its entirety by reference.
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[0234]  Additional Content ID system types may be defined by ATSC in the future.

[0235] contentID.cid - A field that is required when contentld element is included that
provides the content identification. In the case of:

-“urn:eidr”: the EIDR Content ID system, this shall be the 34-character canonical
form (with hyphens) of the identifier as defined in SMPTE: “Digital Object Identifier
(DOI) Name and Entertainment ID Registry (EIDR) Identifier Representations,” RP
2079-2013, Society of Motion Picture and Television Engineers, published in 2013
which is incorporated herein in its entirety by reference.

[0236]  -“Designator” for either the “full” or “compact” encoding as defined in “SMPTE
2092-1” the Ad-ID Content ID system, this shall be the 11-character or 12-character
canonical form or the ASCII characters representing the decimal value of the 4-byte
unsigned integer Compact Ad-1D Identifier

-For other domain names, this field is not defined by ATSC. The format of the
identifier is determined by the specification of the system.

[0237]  The schema in FIGS. 38 A-J includes following changes compared to the schema in
FIGS. 37A-E:

In FIGS. 37A-E schema the “full” and “compact” form of Ad-ID “type” is signaled
using only single URN of “ad-id.org,2016”. Compared to this in FIGS. 38A-J two
separates URNs (one for full and other for compact form) are used for two “type”s.

[0238]  In FIGS. 37A-E schema the “cid” for the single “type” is a logical OR (ll) of two
possible Ad-ID values (full or compact). Compared to this in FIGS. 38A-J full Ad-ID
value can only be signaled with “full” type URN and compact Ad-ID value can be
signaled with “compact” type URN.

[0239]  Also in FIGS. 38A-J schema The maxLength restriction is changed for “compact”
form compared to FIGS. 37A-E schema. This allows more efficient parsing of
“compact” form value.

[0240]  With respect to schema in FIGS. 38A-J it should be noted that instead of the
specified URN values some other URN value may be used. In particular :

In FIGS. 38A-]J instead of "urn:smpte:ul:060E2B34.01040101.01200900.00000000"
for “full” Ad-ID another URN for example
“urn:smpte:ul:060E2B34.0101010C.0101110B.00000000” or another URN for
example “ urn:smpte:ul:060e2b34.01040101.01100200.00000000” or some other URN
or URI may be used.

[0241] In FIGS. 38A-J instead of

“urn:smpte:ul:060E2B34.01040101.01012009.00000000” for “compact” Ad-ID
another URN for example “ urn:smpte:ul:060e2b34.01040101.01010300.00000000” or
another URN for example “urn:smpte:ul:060E2B34.0101010E.0101110E.00000000”
or some other URN or URI may be used.
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[0242]

[0243]

[0244]

[0245]

In the examples with respect to FIG. 17, FIG. 18, FIG. 19, FIG. 20, FIG. 21, FIGS.
25A-D, FIGS. 26A-D, FIGS. 27A-D, FIG. 28, FIG. 29, FIG. 30, FIG. 31, FIG. 32
further extensibility the JSON schema may be defined with additionalProperties: true

In other examples that prevent changing the schema with respect to FIG. 17, FIG. 18§,
FIG. 19, FIG. 20, FIG. 21, FIGS. 25A-D, FIGS. 26A-D, FIGS. 27A-D, FIG. 28, FIG.
29, F1G. 30, FIG. 31, FIG. 32 further extensibility the JSON schema may be defined
with additionalProperties: false.

With respect to various JSON schema, in an alternative example data type of some of
the element or key or property may be different than those indicated in the schema. For
example instead of data type “string” a data type “integer” or “number” or “boolean”
or “array” or “object” may be used. Similarly any other JSON date type may instead be
signaled as any other JSON data type. All these variations are anticipated in com-
bination with the examples in the detailed description.

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

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

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

A method for receiving a supplemental content from a provider
comprising the steps of:

(a) receiving a recovery data table in a recovery file format including a
RecoveryDataTable element;

(b) receiving a contentID field of said RecoveryDataTable element de-
scribing information about a content identifier provided in a message;
(c) receiving a type field of said contentID field describing a type of
content identifier and defining a uniform resource name;

(d) receiving a cid field of said contentID field describing an ad-
vertising identifier and where said cid field has a maximum length of
10;

(e) receiving a valid from field of said contentID field describing when
content identifier is valid from;

(f) receiving a valid until field of said contentID field describing when
content identifier is valid until;

(g) receiving the supplemental content based on said recovery data
table.

The method of claim 1 wherein said uniform resource name is
060E2B34.01040101.01012009.00000000.

The method of claim 1 wherein said uniform resource name is
060E2B34.01040101.01200900.00000000.

The method of claim 1 wherein said recovery data table is in a java
script object notation (JSON) format compliant with a java script object
notation (JSON) schema.

The method of claim 1 wherein said recovery file format is received
using a first interface and said supplemental content is received using a
second interface.

The method of claim 1 wherein said supplemental content is rendered
after said receiving.

A receiver for receiving a supplemental content from a provider
comprising the steps of:

(a) said receiver receiving a recovery data table in a recovery file
format file including a RecoveryDataTable element;

(b) said receiver receiving a contentID field of said RecoveryDataTable
element describing information about a content identifier provided in a

message;
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[Claim 8]

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]
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(c) said receiver receiving a type field of said contentID field de-
scribing a type of content identifier and defining a uniform resource
name;

(d) said receiver receiving a cid field of said contentID field describing
an advertising identifier and where said cid field has a maximum length
of 10;

(e) said receiver receiving a valid from field of said contentID field de-
scribing when content identifier is valid from;

(f) said receiver receiving a valid until field of said contentID field de-
scribing when content identifier is valid until;

(g) said receiver receiving said supplemental content based upon said
recovery data table.

The receiver of claim 7 wherein said uniform resource name is
060E2B34.01040101.01012009.00000000.

The receiver of claim 7 wherein said uniform resource name is
060E2B34.01040101.01200900.00000000.

The receiver of claim 7 wherein said recovery data table is in a java
script object notation (JSON) format compliant with a java script object
notation (JSON) schema.

The receiver of claim 7 wherein said recovery file format is received
using a first interface and said supplemental content is received using a
second interface.

The receiver of claim 7 wherein said supplemental content is rendered

after said receiving.
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[Fig. 2]
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[Fig. 4]
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[Fig. 5]
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[Fig. 13]
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[Fig. 14]
FIG. 14
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[Fig. 15]
FIG. 15

"Sschema™; "hitp://json-schema.org/draft-04/schema#”,
“id": "http://atsc.org/version/3.0/wm/recoveryfileformat#”,
“title": "Recovery file format schema”,
"description”: "Return messages from server use this schema.”,
“type": "object”,
"properties": {
“TimeAnchor": {"type": "string", "format”; "date-time"},
“IntervalCodeAnchor”: {"type": "integer”, "minimum": 0, "maximum®: 33554431},
"Serviceld": {"type": "string"},
"QuerySpread™: {"type": "number"},
"Channpelld": { "type": "object”,
"properties": {
"BsiD": { "type": "integer","minimum™: 0, "maximum”: 65535 },
"MajorChannelNum™:{"type": "integer","minimum®; 0, "maximum”: 1000 },
"MinorChannelNum™:{"type": "integer”,"minimum": 0, "maximum™: 1000 }
b
"required”: ["BsID","MajorChannelNum","MinorChannelNum"]
b
"Event": {
"type": "object",
"properties": {
"EventID": {"type": "integer"},
"EventTime": {"type": "string", "format"; "date-time"},
"EventKind": { "type™: "object”,
YoneQf": [{"Sref": "#/EType/Trigger"},{"Sref": "#/EType/ContentiD"},{"Sref"; "#/EType/Query"}],
"EType": {
"Trigger": {
"type": "object”,
"properties": {
"Trigger": {"type: "string", "format™ "uri"},
"Version": {"type": "integer"},
“UriType": {"type": "string",
"oneOf": [ {"enum™: ["AIT", "MPD","ESG"]},
{"pattern”: "AEXT"}
3
"required": ["Trigger","UriType"]
}
2
"ContentID": {
"type": "object”,
"properties"™: {
"oneOf™: [ {"Type": {"type": "string”, "enum": ["EIDR"]},
"CIDT: {"type’: Tstring”, "pattern”: "A1O\\.5240\\/{[0-9a-FA-F1{4}-}{5}[0-9A-Z]5", "minLength™: 34, "maxLength”; 34}},
{"Type": {"type": "string", "enum™: ["AD-ID"]},
"CID": {"type™: “string”, "pattern”: "7[1-93-zA-Z}{1}[0-9a-zA-Z){10HH | D)?S", "minLength™: 11, "maxLength™: 12}}
]
}
b
"Content!DSimple™: {
"type": "object",
"properties": {
"Type": {"type": "string”, "enum": ["EIDR", "AD-ID"]},
"CID™: {"type": "string", "minLength": 12, "maxLength": 34}
}

1

i
1

"Query": {
"type": “object”,
"properties”: {

"Spread": {"type": "number"}

"required"; ["Spread”]

}

}
2
"required”: ["EventiD","EventTime"],
"additionalProperties”: false
b
"required™: ["TimeAnchor”,"IntervalCodeAnchor”,"Event"},
"additionaiProperties": false

}

}
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[Fig. 16A]
FIG. 16A
JSON $schema hitp://json-schema.org/draft-04/schema#
id http://atsc.org/version/3.0/wm/recoveryfileformat#
title Recovery file format schema
description Return messages from server use this schema.
type Object
properties TimeAnchor  type string
format date-time
intervalC... type integer
minimum 0
maximum 33554431
Serviceld type string
QuerySpread  type number
Channelid type object
properties BsiD type integer
minimum 0
maximum 65535
MajorChan...  type integer
minimum 0
maximum 1000
MinorChan... type integer
minimum 0
maximum 1000
required 1 BsiD
2 MajorChannelNum
3 MinorChannelNum
Event type object
properties EventID type integer
EventTime type string
format date-time
EventKind type object
oneOf 1 #/EType/Trigger
2 #/EType/ContentiD
3 #/EType/Query
[Fig. 16B]
FIG. 16B

[INTENTIONALLY LEFT BLANK]
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[Fig. 16C]
FIG. 16C

EType Trigger type object

properties trigger

Version

UriType
required

ContentiD type object

properties oneOf

ContentlD... type object

properties Type

Query type object

properties Spread

required Spread

required 1 EventlD
2 EventTime
additionalPr...  false
required 1 TimeAnchor
2 IntervalCodeAnchor
3 Event
additionalPr...  false
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[Fig. 16D]
FIG. 16D

type string
format uri
type integer
type string
oneOf 1 enum AIT
MPD
ESG
2 EXT
1 Trigger
2  UriType
1 Type type string cIp type string
enum EIDR pattern A10\\.5240\\/{[0-9a-fA-F]{4}-}{5}{0-9A-Z]5
2 Type type string minLength 34
enum AD-ID maxLength 34
Ccib type string
pattern A[1-9a-zA-ZH{1}[0-9a-zA-ZJ{10}{H|D)?$
minLength 11
maxLength 12
type string
enum 1 enum EIDR
AD-iD
CiD type string
mintength 12
maxLength 34

type number
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[Fig. 17]
FIG. 17

{

"$schema": "http:/json-schema.org/draft-04/schema#”,
"id": "hitp:/fatsc.org/version/3. 0/wWmirecoveryfileformats#f”,
"title": "Recovery file format schema",
"description": "Return messages from server use this schema.”,
"RecoveryFF": {
"type": "object’,
"properties"”: {
“TimeAnchor™ {"type": "string", "format"; "date-time"},
"IntervalCodeAnchor”: {"type": "integer”, "minimum™: 0, "maximum": 33554431},
"Serviceld": {"type": "string"},
"QuerySpread™: {"type™ "number'},
"Channelld”: { "type™ "object’,
"properties”; { .
"BsID™ { "type": "integer” "minimum": 0, "maximum”; 65535 },
"MajorChannelNum":{"type": "integer" "minimum": 0, "maximum®; 1000},
"MinorChannelNum™:{"type": "integer” "minimum™: 0, "maximum™: 1000 }
5
“required": ["BsiD","MajorChannetNum”,"MinorChanneiNum"]
"Event": {
"type": "object”,
"properties”: {
"EventiD™ {"type": "integer"},
"EventTime™ {"type": "string”, "format™ "date-time™},
"Eventkind": { "type": "object”, )
“oneOf": [{"$ref": "#/EType/Trigger"},{"Sref': "#EType/ContentiD"},{"$ref": "#EType/Query"}],
"EType" {
"Trigger" {
"type": "object”,
"properties™: {
"Trigger”: {"type”: "string", "format™ “uri"},
"TriggerVersion™: {"type™: "integer'},
"UriType": {"type”: "string", .
"oneCf": [ {fenum™: ["AIT", "MPD","ESG"]},
{"pattern": ""EXT"}

B
“required”: ["Trigger”,"UriType"]
}

b
"ContentlD": {
"type": "object”,
"properties™ { :
"oneOf": [ {"Type": {"type™ "string", "enum": ['EIDR"]},
"CID": {"type™: "string”, "pattern": "*10\\. 5240\V({0-9a-fA-F{4}-){5}{0-9A-Z]$", "minLength"; 34, "maxLength": 343},
{"Type": {"type": "string”, "enum": ["AD-ID",
"CID™: {"ype"; "string", "pattern": "A[1-9a-zA-Z}{1}[0-9a-zA-Z}{ 10}(H[D)?$", "minLength™: 11, "maxLength”; 12}
1
}
)

"Query": {
"type™ "object’,
"properties™: {
"Spread”: {"type”: "number"}

"réquired“: ["Spread"]

}
}

%
"required": ["EventlD" "EventTime"},
"additionalProperties™ false

"’required“: ["TimeAnchor","lntérvalCodeAnchor","Event"},
"additionalProperties": true

}
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"$schema': "hitp./fson-schema.org/draft-04/schemai”,

“id"; "hitp:/fatsc.orgiversions3. Otwmirecoveryfileformati”,

“title": "Recovery fils format schema”,

"description”: "Retum messages from server use this schema.”,

"RecoveryFF": {

"type": “object”,

“properties™: {

"TimeAnchor™. {"type" "string”, "format"; "date-time"},

“IntervaiCodeAnchor”: {"type™ "integer”, "minimum’ 0, "maximum"; 33554431},

"Serviceid": {'typa" "string},

“QuerySpread™ {"type” "number"},

"Channelid", { "type™ "object”,

. "properties™ {

"BsiD™ { "type" “integer”"minirum®™ 0, "maximum™ 65535},
"MajorChanneiNum™: {"typa™ "integer", "mmlmum“ 0, "maximum”™ 1000},
"MinorChannetNum®{"type": "integer,"minimum®: 0, "maximum® 1000}

h
"required". ["Bs!D","MajorChannelNum", "MinorChannelNum"}

"Event”: {
"type™: "ohject”,
"properties™ {
"EventiD™ { “type": “integer'},
"EventTime"; {"type": "string", "format": "date-time"},
"Eventiind™. { "type": “object"”,
"oneOf: [{"$ref™: "WETypelTrigger’),{"$ref". "WEType/ContentiD"},["$ref™: "#EType/Query™l),
“EType” {
"Trigger”. {
"type": "abject”,
"properties™ {
"Trigger™ {"type™ "sting", “format"; “uri"},
"Triggerversion"™ {"type" "integer"},
"UriType™ {"type™: “string",
“ongOf": [ {"enum™ ['AIT", "MPD","ESG"]},
{"pattern™: "EXT"}

)
"required": [*Trigger”,"UriType"]

13

"Cortent!D": {

“type™: "object”,

"properties”; {
"oneOf [ {"Type" {"lype": "string”, "enum™ ["EIDR"},

"CID™ {"type" "string”, "pattern”: "*10W.5240W/([0-9a-fA-F |{4}-45){0-9A-Z]8", "minLength™ 34, "maxLength®; 34},
{Type™: {type”: "string", “"snum®: ["AD-ID"}},
"CID" {"type" “string”, “pattern™. "[1-Sa-zA-Z}{1}0-9a-zA- Z]{10}(H|D)’?$" “minLength™ 11, "maxLength™ 123}
1

}
2

"Query™ {
"type" "object”,
“proparties™ {
"Spread”: {"type": "number"}

“réquired": ["Spread"]

}
j

}
“required”: ["Event]D","EventTime*],
“additionalProperties”. false

b
"required”. ['TimeAnchor”,"IntervaiCodeAnchor”, "Event”],
"additionaiProperties™ true

h
"RecoveryFFva™ {
"type™ “object”,
"properties”; {
V2" {"allof" |
{"$ref"; "#/RecoveryFF",

“properties”: {
“newkeyA™ "valusA",
"newkeyB": "valueB"

h
‘required"; ["newkeyA"],
“additionaiProperties”; true

g
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"$schema” "hitpi/fjscn-schema orgidraft-Od/schemai”,

“id" “hitp://atsc.orgiversion/3.0fwmirecoveryfileformat#”,

"itle™. "Recovery fite format schema”,

"description”; "Retum messages from server use this schema.”,
"@gcontext": )

{
"RecoveryFF": "hitp:fiwww.atsc.orgloontexts/3.0/RecoveryF ™

1
"RecoveryFF" {

"type"; “object’,
"properties”; {
“TimeAnchor™ {"type” "string", "format": "date-time"},
“IntervalCodeAnichor”. {"type™: “integer”, "minimum": 0, "maximum®: 33554431},
"Serviceld™ {"'type": “string"},
"QuerySpread™ {"type": "number”},
"Channelid”: { "type": "object",
"properties”: {
“BsiD™ {“type™ "integer”,"minimum™ G, "maximum"; 65535 },
"MajorChannelNum™:{"type": "integer","minimum": 0, "maximurm®: 1000 },
"MinorChannelNum®:{"type": "integer,"minimum*: 8, "maximunt™ 1000 }

b
“required”; ["BsiD","MajorChanneiNum”,"MinorChanneiNum®]
"Event": {
"type™: "object",
‘properties": {
"EventiD™ {"type" "integer'},
"Eventiime”; {"type": "string”, “format": "date-time'},
“EventKind™ { "type": “object”,
"oneOf [{"$ref. "WEType/Trigger),{"$ref "#EType/ContentiD"} {"$ref™: "#/EType/Query'},
"EType™ { .
"Trigger™: {
"type™. "object”,
“oroperties™ {
"Trigger™: {'type" “string”, “format": "uri“},
“TriggerVersion™ {"type™ “integer"},
"UriType": {"type™ "string",
foneOf': [ {"enur™ ["AIT", "MPD""ESG"]},
{"pattern™ "AEXT"}

I
required™ ["Trigger”,"UriType"]

h

"ContentiD": {

“type”™ “object”,

"properties™ {
"oneOf. [ {"Type" {"type": "string", "enum’: ["EIDR"},

"CID" {"type™ "sting", “pattern’; "MON5240W([0-9a-FA-F [{4){B)0-0A-Z]5", "minLength™ 34, ‘maxLength”™ 347,
{"Type" {'type™ "string”, "enum™ ["AD-ID"}, .
"CID™ {"type™ "string", "pattern® "M1-9a-2A-ZH1}[0-09a-zA-ZI{10HH|D)?$", "minl.ength™ 11, "maxLength® 12}
i .

}
h

“Query" {
"type" “object”,
"properties™ {
“Spread": {"type" "number’}
"réquired": ["Spread"}

}
}

%
“required™. ["Event] D" "EventTime"},
"additicnalProperties”. false

1
‘required”. ["TimeAnchor”,"intervalCodeAnchor”,"Event™},
"additionalProperties”; true
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"$schermna™ "http:/jsen-schema.org/draft-04/schematt”,

“id"; "htip://atsc.org/version/3. Olwmirecoveryfiteformat#”,

"title™ "Recovery file format schema®,

"description”: "Retum messages from server use this schema.”,

“@context”

{
“RecoveryEF"; "hitp:/iwww.atsc.org/contexis/3.0/RecoveryFF*
"RecoveryFF2": "hitp:/fwww.atsc.org/contexts/3.1/RecoveryFF"

h .
"RecoveryFF": {
"type™ "ohject”,
"properties™ {
"TimeAnchor™: {"type™ “string", "format". "date-time"}, .
“InfervalCodeAnchor” {"type™ "integer”, "minimum™: 0, "maximum®: 33554431},
"Serviceld" {"type": "string™,
"QuerySpread™ {"type": "number"},
"Channelld™ { "type" "object”,
"properties” {
"BsiD”; {"type™ "integer”,"minimum”: 0, "maximum®: 65535 },
"MajorChannelNum™:{"type": "integer","minimum": 0, "maximum"”: 1000 },
“"MinorChannalNum™{"typa® “integer”,"minimum: 0, "maximum’; 1000 }

b
‘required"; ["BsiD","MajorChanneiNum®,"MinorChannelNum®)
"Event®: {
“type": “"object”,
“properties™ {
"EventiD": { “type™ “integer'},
"EventTime™ {"type": "string”, "format”. "date-ime"},
"EventKind": { "type™ “object”,
. "one Of: [{"$ref"; "WEType/Trigger'},{"$ref*: "#/EType/ContentiD"},{"$ref": "#/EType/Query"}],
"EType™ {
"Trigger™ {
“type"; "object”,
"properties™ {
“Trigger™: {"type™ "string", "format™ "uri"},
"TriggerVersion™; {"type" “integer"),
"UriType®: {"typa": "string",
"oneQf" | {"enum®: ["AIT", "MPD""ESG"]},
pattern™ "EXT

I,
“required”. [*Trigger","UriType"]
}

1)
“ContentiD": {
"type™ "object”,
“properties”; {
"oneOf': { {'Type™ {"type™ "string”, "enum’: ["EIDR"}},

{"Type": {"type™ “string", "enum”; ['"AD-ID"}},
"CID": {"type”: “string”, "pattern™: "\[1-9a-zA-ZJ1}{0-9a-zA-ZI{10H]D)?$", "minLength™; 11, "maxLength™: 123}
i

}
b

"Query™ {
“type": “object",
“properties” {
"Spread”: {"type": "number"}

‘*réqui(ed": ["Spread"]

}
}

b
"required"™ ["Event!D""EventTime"},
*additionaiProperties". false

% .
"required": ["TimeAnchor,"IntervalCodeAnchor”,"Event” "newKeyB'},
"additionaiProperties™: true

b
"RecoveryFr2" {

"type"™ "object”,

"properties™ {

‘newkeyA": "valueA®,
‘newkeyB": "'valueB”

}
‘raquired"™; ["newkeyA"], "additionalProperties™; tnie
}

"CID™ {"type": "string", "pattern”: " 10\.5240W/([0-9a-FA-F [{4}-}{5}0-0A-Z]$", "minLength™ 34, "maxl.ength™ 343},
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[Fig. 21]
FIG. 21

"Bschema": "hitp./fison-schema.org/draft-04/schema#”,

"id": "hitp:/fatsc. orgiversion/3. Ofwm/recoveryfileformat#",

"title™, "Recovery file format schema”,

"description”. "Return messages from server use this schema.”,
"@context":

{
"RecoveryFF". "http.//www.atsc.org/contexts/3. 1/RecoveryFFV1"

3
"RecaveryFF": {
“type": "object”,
“properties™ { .
"TimeAnchor": {"type": "string”, "format": "date-time"}, .
"IntervalCodeAnchor”: {"type": “integer”, "minimun: 0, "maximum®; 33554431},
"Serviceld™: {"type": "string"},
"QuerySpread™: {"type”: "number"},
"Channelld": { "type™ "object",
"properties™: {
"BsiD"™ { "type™ "integer”,"minimum®; 0, "maximum™ 85535 },
"MajorChannelNum™:{"type”: "integer","minimum"; 0, “maximum™ 1000},
"MinorChannelNum™:{"type": "integer","minimum®: 0, "maximum™ 1000 }
h
“required™; ["BsiD","MajorChanneiNum" "MinorChanneiNum"]
"Event": {
"type": "object",
"properties™: {
"EventiD™: {"type": "integer”},
"EventTime": {"type™ "string", "format™: "daté-time"},
"EventKind": { "type": "object",
"oneOf": [{"$ref": "WEType/Trigger'}{"$ref": "#/EType/ContentlD"}{"$ref": "#/EType/Query"}],
"EType": ( )
"Trigger": {
"type": "object”,
"properties™: {
“Trigger™: {"typa”: "string”, "format™: "uri"},
"TriggerVersion™: {"type": "integer"},
"UriType™ {"type": "string",
"oneOf": [ {"enum": ["AIT", "MPD""ESG"]},
{"pattern™: "MEXT"}

L
“required™: ["Trigger”,"UriType"]
}

h
"ContentiD": {
"type": "object”,
"properties™ {
"oneCf: [ {"Type": {"type™: "string", "enum™ ["EIDR"},
"CiD"™ {"type": "string", "pattern”: "*10W. 524 0\V([0-9a-fA-F{4}-}{6}0-8A-Z]$", "minLength™: 34, "maxLength®: 34}},
{"Type™ {"type™ "string", "enum": ["AD-ID"J},
“CID™ {"type": "string”, "pattern™. "M 1-9a-zA-Z{1}{0-9a-zA-ZK10}(H|D)?$", "minLength™ 11, "maxLength”: 12}}
]
}

i3
"Query": {
"type™ "object”,
"properties”: {
"Spread”: {"type"; "number"}

3
"required”: ["Spread"}

}
}

h
"required”: ["EventiD®,"EventTime"],
"additionalProperties": false

"newkeyA" "valueA",

"newkeyB": "valueB",

"required"™: "TimeAnchor","IntervalCodeAnchor',"Event” "newKeyB",
YadditionalProperties”: true

St et
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FIG. 22

Element or Attribute Name Use Data Type Format
RecoveryDataTable 1 Root element )
. The media component from which the payload carrying
ThisComponent ! servercode and interval Code was detected.
servercCode 0.1 integer The serverCode value from the query request to which the
’ recovery data table was provided as a response.
intervalCode 0.1 integer The intervaiCode value from the query request to which the
recovery data table was provided as a response.
ComponentDescription 1 object The description of this component, as defined in Table 2.
querysSpread 0.1 integer Time in seconds over which device should randomly choose
time for querying dynamic event Server,
OtherComponent 0.N object The audio or video components other than this component
which carries coincident watermark payloads.
ContentID 0.N Content identifier
Type 1 string Defined values: “EIDR”, "Ad-ID"
cid 1 string Either an EIDR (34-character canonical form with hyphens) or
Ad-ID {11 or 12-character canonical form) string.
validrrom 1 string (date-time) |When ContentlD is valid from
validuntil 0.1 | string (date-time) |Up to when ContentlD is valid unti
Sourcelb 0.1
country 1 string 1SQ 3186-1 alpha-2 country code associated with the primary
administrative entity under which the given bsid is assigned.
bsid 1 integer identifier of the whole Broadcast Stream. The value of BSID
shall be unique on a regional leve! (for example, North
America). An administrative or regulatory authority may play a
roie. )
majorChanneINo 1 integer An integer number in the range 1 to 1000 representing the
“major” channel number of the service.
minorchannalino 1 integer An integer number in the range 1 to 1000 representing the
“minor” channel number of the service.
Service 1
serviceld 1 integer Number that shall uniquely identify this service within the
scope of bsid.
sTtSvcsegNum 1 integer Version of service information in this table - increments by
one for each new version of service data in RDT; wraps
around to 0.
s1sProtocol 0..1 integer Protocol used to deliver the service layer signaling for this
service )
sismajorprotocolversion 0.1 integer Major version number of the protocol used to deliver the
service layer signaling for this service.
sIsMinorProtocolversion 0.1 intger Minor version number of the protocel used to deliver the
service layer signaling for this service,
svcIineturl 0.N
URLtype 1 integer Type of files available with this URL
URLValue 1 string (uri) URL to access Internet signaling files for this service.
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FIG. 23

Element or Attribute Use | Data Type Format
Name
ComponentbDescriptio
n

ComponentAnchor 1 The mapping between the first payload in this watermark
segment and its presentation time as defined for
ComponentAnchor element.

mediaType 1 String The media type of this component. Three values are

{enumerated) |defined: “audio’ indicates an audio component, “video®
indicates a video component, and “both” indicates that
servercCode and intervalCode are present in both
audio and video content.

|Descriptor 0.1 string Information associated with the component intended for
consumption by an application.

Priority 0.1 integer The relative priority of the component that carries
serverCode and intervalcode. Recovery data indicated
in components with largér priority values shall take
precedence over that of components with lower priority
values. When no priority is indicated, the default priority
of a component is 0.

[Fig. 24A]
Element or Attribute Use | Data Type Format
Name
ComponentAnchor 1
intervalCodeAnchor 1 integer | The interval code to be used as anchor for presentation
fime.
presentationTime string Presentation time corresponding to
IntervalCodeAnchor, in 84-bit NTP format
[Fig. 24B]
FIG. 24B
" Element or Attribute Use | Data Type Format
Name ‘
ComponentAnchor 1

intervalcCodeaAnchor 1 integer The interval code to be used as anchor for presentation

time.

presentationTimeInt 1 integer Integer part (First 32 bits) of 64-bit NTP formatted

ger presentation time corresponding to IntervalCodeAnchor

presentationTimeFra | integer  |Fraction part (last 32 bits) of 64-bit NTP formatted

ction presentation time corresponding to
IntervalCodeAnchor. In this 32-bit fraction part non-
significant low-order bits shall be set to 0.
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[Fig. 24C]
FIG. 24C

Element or Attribute Use | Data Type Format
Name
ComponentAnchor 1

intervalCodeAnchor 1 integer  |The interval code to be used as anchor for presentation
time.

presentationTime 1 integer Least-significant 32 bits of the count of the number of
seconds of the presentation time.

presentationTimeMse 1 integer 10 bits unsiged integer in the range of 0 to 999

c indicting milliseconds offset relate to presentation time.
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FIG. 25A

"$schema'’: "http://json-schema.org/draft-04/schema#",
"id": "hitp://atsc.org/version/3.0/wm/recoveryfileformat#",
"title™: "Recovery file format schema”,
"description™; "Return messages from server use this schema.",
"@context": {"RecoveryDataTable": "hitp:/ivww.atsc.org/contexts/3.0/RecoveryFFV1"},
"RecoveryDataTable": {
“type"; "object”,
“properties"; {
"ThisComponent™; {
"type™ "object",
"properties™ {
"serverCode": {"type": "integer"},
"intervalCode": {"type": "integer"},
"ComponentDescription”: {
"type™: "object",
"properties”; {
"ComponentAnchor": {
"type": "object",
"properties’: {
"intervalCodeAnchor™: {
"type™: “integer”,
"minimum": 0,
"maximum"; 33554431
3 .
"presentationTime™ {"type"; "string"}
5
“required"; |
"intervalCodeAnchor”,
"presentationTime”
1 ‘
I8
"mediaType": {
“type": "string",
“enum"”; [
"audio”,
"video",
"both" -
]
b
"Descriptor"; {
"type": "string",
“format™ "uri"
5
"priority": { ;
"type": "integer”,
"minimum": 0,
"maximum'; 255
}
h
"required”; | ~
"ComponentAnchor”,
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[Fig. 25B]
FIG. 25B

"mediaType"

]
!

"required": ["ComponentDescription"]
ho
"QuerySpread™: {"type": "integer},
"OtherComponent": {

“type": "cbject",

"properties"”: {

"ComponentAnchor™: {
"type": "object”,
"properties”: {
"intervalCodeAnchor™: {
"type": "integer”,
"minimum": 0,
"maximum™ 33554431
}

" )

,presentationTime”: {"type™ "string"}

}

1%

required™: [
"intervalCodeAnchor",
"presentationTime"

I

mediaType™ {
"type": "string"”,
"enum": [
"audio”,
"video",
llboth"
]

bescriptor“: {
"type“: "String", ‘
“format”; "uri”

}

"

}

"

|3
"oriority": {
“type": "integer",
"minimum®™: 0,
"maximum’: 255

}

;'equired": [
"ComponentAnchor”,
"mediaType"

}

"

}
1] ;
"ContentlD": {
"type": "array",
"items™ {
"type": "object",
"properties™: {"oneOf": |

HTypeH: { .
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[Fig. 25C]
FIG. 25C

o

"type": "string",
"enum": ["EIDR"]

3

“cid™: {
"type™ "string",
"pattern™: "A10\\.5240\V([0-9a-fA-F1{4}-){5}[0-9A-Z]$",
"minLength": 34,
"maxLength™ 34

3

"validFrom": {
"type": "string",
"format": "date-time"

3

“validUntil": {
"type": "string",
“format". "date-time"

}

"Type": {
"type"; "string",
"enum™: ["AD-ID"]
3
"eid™ {
"type™: "string”,
"pattern”: "\[1-9a-zA-Z}{1}[0-9a-zA-Z}{10}(H|D)?$",
"minLength™ 11,
"maxLength". 12
3
"validFrom"; {
"type™: "string",
"format"™: "date-time"
i
"validUntil"; {
"type”: "string”,
"format"; "date-time"
}
-}
I}
h
"minltems": 0
5
"Service": {
"type": "object",
"properties": {
"serviceld™ {
"type": "integer",
"minimum": 0,
"maximum™: 65535
h
"sltSveSegNum™: {
"type": "integer”,
"minimum"; 0,
"maximum®; 255

",s!sProtocol": {
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[Fig. 25D]
FIG. 25D

"type": "integer",
"minimum™; 0,
"maximum"; 255

"slsMajorProtocolVersion™: {
"type": “integer”,
"minimum": 0,
"maximum"; 255

}

i,

sisMinorProtocolVersion™: {
"type": "integer”,
"minimum™; Q,
"maximum™; 255

}

"

svcinetUrl": {

“type". "array",

"items": {

"type": "object",

"properties"; {

"URLType™ {

"type": “integer”,
"minimum"; 0,
"maximum": 255

) }v

"URLValue": {
"type": "String“,
“format™; "uri"

}

,equired": [
"URLType",
"URLValueg"

}

[}

]

}
h
"required™: |

"serviceld",

"sltSveSegNum”

]

}
}’ .
"required™ ["ThisComponent” "Service"],
"additionalProperties": true

}

i

’required": ["RecoveryDataTable"]
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[Fig. 26A]
FIG. 26A

"$schema': "http:/fjson-schema.org/draft-04/schema#”,
"id": "hitp://atsc.org/version/3.0/wm/recoveryfileformat#”,
"title™: "Recovery file format schema”,
"description"; "Return messages from server use this schema.”,
"@context": {"RecoveryDataTable": "hiip://www.atsc.org/contexts/3.0/RecoveryFFv1"},
"RecoveryDataTable™ {

"type™ "object”,

"properties": {

"ThisComponent": {

"type™ "object”,

"properties” { . .
"serverCode”: {"type": "integer"},
"intervalCode": {"type™ "integer'},
"ComponentDescription™: {

"type™: "object"”,
"properties™ {
"ComponentAnchor”: {
"type™: "object",
"properties": {
"intervalCodeAnchor”: {
"type™: "integer”,
"minimum’: 0,
"maximum"; 33554431

"presentationTimelnteger™ {"type™: "integer”, "minimum™ 0, "maximum": 4294967295},
"presentationTimeFraction™ {"type": "integer”, "minimum". 0, "maximum’; 4284967295}
I3
"required”: [
"intervalCodeAnchor”,
"presentationTimelnteger”,
"presentationTimeFraction”
]
}’ .
"mediaType™ {
"type": "string”,
"enum"; |
"audio”,
"video",
"both"
]
h
"Descriptor™ {
"type™: "string",
"format™; "uri"
h
"priority™: {
"type™ "integer”,
"minimum"; 0,
- "maximum'™ 255
K
b
"required™ [
"ComponentAnchor™,
"mediaType"

}
}

",required": ["ComponentyDescription"]
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[Fig. 26B]
FIG. 26B

h
"QuerySpread"™: {"type": "integer"},
"OtherComponent”: {
"type": "object",
“properties”: {
"ComponentAnchor”: {
"type™ "object”,
"properties™ {
"intervalCodeAnchor"; {
"type™: "integer”,
"minimum": 0,
"maximum’; 33554431
b
"presentationTimelnteger™: {"type" "integer”, "minimum™ 0, "maximum"; 4294967295},
"presentationTimeFraction™ {"type": "integer", "minimum": 0, "maximum"; 4294967295}

"required™ |
"intervalCodeAnchor”,
"presentationTimelnteger",
"presentationTimeFraction”

]
})
"mediaType": {
ype™ "string”,
"enum"; |
"audio”,
"video",
"both"
]
h
"Descriptor”: {
"type": "string”,
"format™. "uri"
h
"priority™: {
“type": "integer”,
"minimum"; 0,
"maximum”; 255
}
b
"required"; |
"ComponentAnchor”,
"mediaType"

}

h
"ContentlD": {
Ntype(!: “afray“,
"items": {
"type": "ObjeCt",
"properties”: {"oneOf": |

"Type": {

“type'™: "string",

“enum": ["EIDR"]
h
"cid™ {

"type™ "string”,

"pattern’. "*10\.5240\V([0-9a-fA-F|{4}-){5}{0-9A-Z]3",

"minkength”. 34,

"maxLength". 34
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“validFrom™: {
thpell: “String",
"format”; "date-time"
I
MvalidUntil™: {
"type": "string”,
"format”. "date-time"

}

"Typell: {
thpen: ”S_tring”,
"enum": ["AD-1D"]

"oid™: {
"type": "string”,
"pattern": ""[1-9a-zA-Z]J{1}[0-9a-zA-Z}{ 10}(H|D)?3$",
"minlength™ 11,
"maxLength™ 12

";/alidFrom": {
thpeﬂ: "String",
"format", "date-time"

b

"validuntil: {
"type": "string",
"format™. "date-time"

}

}
)
}

,
"minltems": O

i
"Service": {
lltype": “Objec H,
"properties™: {
"serviceld": {

"type": "integer”,
"minimum”: O,
"maximum"; 65535

}v

“sltSveSegNum™: {
"type": "integer”,
"minimum"; O,
"maximum™: 255

"slsProtocol": {
"type": "integer",
"minimum": Q,
"maximum"; 255

"stsMajorProtocolVersion™ {
"type™ "integer”,
“minimum™: 0,
"maximum"; 255

"sisMinorProtocolVersion™ {
"type™ "integer”,
"minimum™; 0,
"maximum': 255

h
"svcinetUrl": {
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}

}

1,

"type'": "array”,
"items": {
"type": "object”,
"properties" {
"URLType™ {
"type”: "integer”,
"minimum’™:; 0,
"maximum”; 255

%

"URLValue": {
"type™: "string",
"format™: "uri®

}

-k

“required™ |
"URLType",
"URLValue"

]

}

3

"required” [
"serviceld",
"sltSveSegNum”

]
!

"required”; ['ThisComponent”,"Service"],
"additionalProperties": true

}required”: ["RecoveryDataTable"]
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[Fig. 27A]
FIG. 27A

"$schema": "hitp://json-schema.org/draft-O4/schema#",
"id™ "http://atsc.orglversion/3.0/wm/recoveryfiteformat#",
"title": "Recovery file format schema”,
"description™ "Return messages from server use this schema.”,
"@context": {"RecoveryDataTable": "http://www.atsc.org/contexts/3.0/RecoveryFFV1',
"RecoveryDataTable™ {
"type" "object",
"properties™: {
"ThisComponent™: {
"type™ "object",
"oroperties": {
"serverCode": {"type™ "integer'},
"intervalCode": {"type": "integer"},
"ComponentDescription™: {
"type": "object"”,
"properties™: {
"ComponentAnchor”: {
“type™: "object",
"properties”: {
"intervalCodeAnchor': {
~ Mype™ Vinteger",
"minimum”; 0,
"maximum"; 33554431
I3
"presentationTime™ {"type™ "integer”, "minimum" 0, "maximum": 4294967295},
"presentationTimeMsec": {"type": "integer”, "minimum™: 0, "maximum’; 999}
h
"required": |
"intervalCodeAnchor",
"presentationTime",
"presentationTimeMSec"
]
b .
"mediaType™ {
"type": "string",
"enum'™ |
"audio®,
"video",
”bOth"
]
12
"Descriptor™ {
"type™ "string",
"format": "uri"
b
"priority": {
"type": "integer”,
"minimum"; 0,
Smaximum™ 255
}
b
"required": |
"ComponentAnchor",
"mediaType"

}
b .
“required™ ["ComponentDescription”]
3
"QuerySpread"; {"type": "integer'},
"OtherComponent”: { :
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[Fig. 27B]
FIG. 27B

"type": "object”,
"properties”: {
"ComponentAnchor": {
"fype"t “Objec n,
"properties”: {
“intervalCodeAnchor™: {
"type": "integer”,
"minimum™ 0,
"maximum': 33554431

";SresentationTime”: {"type": "integer”, "minimum™ 0, "maximum"; 4294967295},
"presentationTimeMsec™: {"type™ "integer”, "minimum®: 0, "maximum’: 899}

3

"required™: |
"intervalCodeAnchor”,
"presentationTime",
"presentationTimeMSec"

]

h
"mediaType": {
"type™: "string",
"enum™; [
"audic”,
"video",
"both"
]
%
"Descriptor™: {
"type": "string”,

"format”; "uri"
b
"priority™: {
"type": "integer"”,
"minimum™; 0, .
"maximum”; 255
}

"required"™ |
"ComponentAnchor”,
"mediaType"

]

}

3

"ContentliD™ {
"type": "array”,
"items": {

"type": "object”,
"properties” {"oneOf*": |

"Type": \i{.' 1)

"type"™: "string”,
"enum'; ["EIDR"]

b
"cid™ {
lltypell: "String",
"pattern™ "MOW 5240\V([0-9a-FA-F[{4}-){B}[0-9A-Z]$",
"minLength®: 34,
"maxLength": 34

";/a!idFrom": {
"type™: "string",
"format": "date-time"”
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I8

"validUntil™; {
l!typeﬂ: llstrir.‘gﬂy
“format"; "date-time"

}

"TypeH: {

“type™. "string",

"enum™: ["AD-ID"]
h
"cid"™ {

"type™: "string",

"pattern”. "M 1-9a-zA-Z){1}[0-9a-zA-Z]{ 10}{H|D)?$",

“minLength™ 11,

"maxLength™ 12

"alidFrom™ {
Ntype": "String"|
“format"; "date-time"

3
"validUntil": {
"type": "string”,
"format": "date-time"
!
}

jH
"’minltems": 0

~ "Service” {
"type™ "object”,
"properties": {
"serviceld" {
"type": "integer",
"minimum"™: 0O,
"maximum": 65535

b

"sltSveSegNum™ {
"type™: "integer",
"minimum’: 0,
"maximum™: 255

}Y

"sisProtocol": {
u.typeu: "integer",
"minimum"; 0,
"maximum":. 255

"slsMajorProtocolVersion™: {
"type": "integer”,
“minimum™: 0,
"maximum”: 255

"slsMinorProtocolVersion": {
"type": "integer”,
"minimum"; 0,
"maximum"; 255

"svcinetUrl™ {
"type": "array",
"items™ {

"type": "object",
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"properties”; {
"URLType" {
"type™ "integer"”,
"minimum"; 0,
"maximum” 255
b
"URLValue": {
"type'™: "string”,
"format”: "uri"
}
h
"required”: |
"URLType",
"URLValue”
1
}

required"; [
"serviceld",
"sltSvcSegNum”

]

}

}

2]

"’required”: ["ThisComponent","Service'], |

"additionalProperties™ true

}

1

;“equired": ["RecoveryDataTable"]

}
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Element or Attribute Name Use Data Type Format
RecoverybataTable 1 Root element
The media component from which the VP1 payload
thisComponent 1 carrying servercode and intervalCode was
detected.
servercCode . 0.1 integer The serverCode value from the query request to which
the recovery data table was provided as a response.
intervalCode 0.1 integer. The intervalCode value from the query request to which
the recovery data table was provided as a response.
componentDescription 1 ComponentDescriptio : The description of this component, as defined in FIG. 29
nType
querysSpread 0.1 integer Time in milliseconds over which device should randomly
choose time for querying Dynamic Event Server when
signaled by the “query_flag” in the VP 1 payload.
otherComponent 0.N |ComponentDescriptic |An audio or video component, other than this
nType component, which carries coincident VP1 payloads.
(See FIG. 29 for data type.)
contentID 0.N Content identifier
type 1 string Type of Content D system
cid 1 string Content ID value.
validFrom 1 string (date-ime  |When contentID is valid from
validuntil 0.1 string(date-time  [When contentID is valid until. If this field is not
present, this contentiD is valid until the validFrom
of the next contentID.
sourceID 0.1
country 1 string 180 3166-1 alpha-2 country code associated with the
primary administrative entity under which the given
bsid is assigned.
bsid 1 integer Identifier of the whole Broadcast Stream. The value of
BSID shall be unique on a regional level (for example,
North America). An administrative or regulatory authority
may play a role.
majorchannelNo 1 integer An integer number in the range 1 to 999 representing
the “major” channel number of the service.
minorChannelNo 1 integer An integer number in the range 1 to 999 representing
the “minor’ channel number of the service.
service 1
serviceld 1 integer Number that shall uniquely identify this service within the
scope of bsid.
sTtSvcSeqNum 1 integer Version of service information in this table — increments
by one for each new version of service data in RDT;
wraps around to 0.
s1sprotocol 0.1 integer Protocol used to deliver the service layer signaling for
this service. See FIG. 31
s1sMajorProtocolversion 0.1 integer Major version number of the protocol used to deliver the
service layer signaling for this service. .
s1sMinorProtocolversion 0.1 integer Minor version number of the protocol used to deliver the
service layer signaling for this service.
svcineturl 0.N B
urlType 1 unsignedByte Type of files available with this URL
urlvalue 1 string (uri) URL to access Internet signaling files for this service.
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FIG. 29

Element or Attribute Name Use . [Data Type Format
componentbescription
serverCode 0.1 integer The server code of the component’s VP 1 watermarks. It is allowed to
be present only for the otherComponent element.
componentAnchor 1 - | The mapping between the first VP 1 payload in this watermark segment
and its presentation time as defined in FIG. 30.
mediaType 1 string The media type of this component. Three values are defined: “audio”
indicates an audio component, “video” indicates a video component,
and “both” indicates that servercode and intervalCode are
present in both audio and video content.
descriptor 0.1 string Information associated with the component intended for consumption
by an application.
priority 0.1 integer The relative priority of the component that carries serverCode and
intervalCode. Recovery data indicated in components with larger
priority values shall {ake precedence over that of components with
lower priority values. When no priority is indicated, the default priority of
a component is 0.
[Fig. 30]
Element or Attribute Name Use |Data Type Format
componentAnchor 1
intervalCodeAnchor 1 integer The interval code to be used as anchor for presentation time.
presentationTime 1 integer Presentation-time in seconds corresponding to
IntervalCodeAnchoras the least-significant 32 bits of the count of
the number of seconds since January 1, 1970 00:00:00,
o International Atomic Time (TAI).
presentationTimeMs 1 integer milliseconds offset from the time indicated in presentationTime
[Fig. 31]
sisProtocol | Meaning
value
0 Reserved

1

ROUTE/DASH (as defined in ATSC 3.0 Candidate Standard A/331- ATSC: “Signaling,
Delivery, Synchronization and Error Correction)

2 MMTP (as defined in ATSC 3.0 Candidate Standard A/331- ATSC: “Signaling,
) Delivery, Synchronization and Error Correction)
3-15 Reserved for future use
[Fig. 32]
uriType Meaning
Value
0x00 |Reserved
0x01 | Signaling server (providing access to the Service Layer Signaling (SLS), as specified in section 7 of ATSC 3.0
Candidate Standard A/331- ATSC: “Signaling, Delivery, Synchronization and Error Correction”).
0x02 ESG data server (providing access to the ESG data, as specified in ATSC 3.0 Candidate Standard A/332- ATSC:
“Service Announcement”).
0x03 URL of Service Usage Data Gathering Report server (for use in reporting service usage, as spemﬁed in ATSC 3.0
Candidate Standard A/333- ATSC: “Service Usage Reporting”).
Ox04-0xFF | Reserved
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FIG. 33A

"$schema": "http:/fjson-schema.org/draft-04/schema#",
"id": "hitp://atsc.org/version/3.0/wm/recoveryfileformat#”,
"title": "Recovery file format schema",
"description™: "Return messages from server use this schema.”,
"@context". {"RecoveryDataTable"; "http://www.atsc. org/contexts/S O/RecoveryFFV1"}
"RecoveryDatatable": {
"type": "object”,
"properties™ {
"thisComponent”: {
"type" "object"”,
"properties": {
"serverCode": {"type": "integer"},
"intervalCode™ {"type": "integer"},
“componentDescription”: {
"type": "object",
"properties": {
"componentAnchor”; {
"type"”: "object”,
"properties™: { _
"intervalCodeAnchor": {
"type": "integer"”,
"minimum": 0,
"maximum": 33554431
i .
"presentationTime": {"type": "integer", "minimum®: 0, "maximum": 4294867295},
"presentationTimeMs": {"type": "integer”, "minimum™ 0, "maximum™: 999}
}Y .
"required": |
"intervalCodeAnchor",
"presentationTime",
"presentationTimeMs"

]
s
"mediaType": {

"type": "string",

"enumﬂ [
"audio”,
"video",
"both"

]

b

"descriptor™: {
thpe" "String"

"priority": {
"type": "integer”,
"minimum”: 0,
"maximum®; 255
1
2
"required": [
"componentAnchor”,
"mediaType”
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FIG. 33B

]
}
b
"required": ["componentDescription”]
12
"querySpread": {"type"; "integer"},
"otherComponent™: {
“type": "object",
"properties": {
"serverCode": {"type": "integer"},
"componentAnchor™: {
"type": "object”,
"properties"; {
"intervalCodeAnchor": {
"type": "integer",
"minimum™; 0,
"maximum™: 33554431

"presentationTime™: {"type": "integer", "minimum™: 0, "maximum": 4294967295},
"presentationTimeMs": {"type": "integer”, "minimum": 0, "maximum"; 999}

}1 '

"required”; |
"intervalCodeAnchor",
"presentationTime",

"presentationTimeMs"

]
! ediaType™ {

"type": "string",
"enum®: |
"audio”,
"video",
"both"
]
3
"Descriptor': {
thpell: "String"

}

1

"priority": {
"type™: "integer”,
"minimum": 0,
"maximum?®: 255
}
h
"required"; |
"componentAnchor”,
"mediaType"
]
}
h
"contentID™; {
"type": "array”,
"items": {
"type". "object",
"properties”. {"oneOf": |
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2

thpel!: {

"type": "string”,

"enum"”. ["EIDR"]
3
"eid™: {

"type": "string",

"pattern™ "*10\.5240\V{[0-9a~fA-F}{4}-){5}[0-9A-Z]$",

"minLength": 34,

"maxLength”; 34
h
"validFrom": {

"type™: "string",

"format": "date-time"
b
"validUntil": {

"type": "string",

"format": "date-time"

}

thpel!: {
“type"; "string", .
"enum": ["Ad-1D"]

3
"cid"™ {
"type™: "string”,
"pattern™: "M 1-9a-zA-Z]{1}[0-9a-zA-Z}{10{H|D)?$",
"minLength™ 11,
"maxLength™ 12
h
“validFrom": {
"type™: "string”,
"format™: "date-time"
h
"validUntil"; {
"type!": "string",
“format": "date-time"

}
I!type": {
"type": "string",
"enum": ["UserPriv"]
}!
1l idl!: {

“type": "string”

"validFrom™: {
"type": "string",
“format”; "date-time"
2
"validUntil": {
"type": "string",
"format™ "date-time"

}




41/68

WO 2018/151105 PCT/JP2018/004909

[Fig. 33D]
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{"typeH: Hobjectu}
I}
|3
"minitems™ 0

"sourcelD": { "type": "object"”,
"properties”; { ,
“country™: {"type": "string","pattern": "Na-zA-Z}{2}$"},
"bsid™: { "type": "integer”,"minimum": 0, "maximum": 65535},
"majorChanneiNo".{"type": "integer","minimum"; 1, "maximum": 899 },
. "minorChannelNo™{"type™: "integer","minimum”: 1, "maximum’; 999 }
2
"required”: ["country”,"bsid","majorChannelNo","minorChanneiNo"]
h
"service": {
"type": "object”,
"properties": {
"serviceld": {
"type": "integer”,
"minimum™; 0,
"maximum™: 65535

3 ‘
"sltSvcSegNum™ {
"type™ "integer”,
"minimum™: 0,
"maximum™; 255
h
. "sisProtocol": {
"type": "integer”,
"minimum"; 0,
"maximum"; 255
h
"slsMajorProtocolVersion": {
“type": "integer”,
"minimum™: 0,
"maximum™ 255
b
"slsMinorProtocolVersion": {
"type": "integer",
"minimum": 0,
“maximum™ 255
3
"sveinetUrl™ {
"type™: "array”,
“items"; {
"type": "object",
"properties"; {
"urlType": {
"type": "integer”,
"minimum™; 0,
"maximum™; 255
b
"urlValue™ {
"type": "string",
"format”: "uri"

}
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h
"required": |
"urlType",
"urfValug"
1
}

required": [
"serviceld",
"slitSvcSeqNum”
]

}
}l
"required”; ["thisComponent”,"service",
"additionalProperties™: true

}

Ll

}

st

}

required". ["RecoveryDataTable"]
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[Fig. 34A]
FIG. 34A

"$schema™ "http://json-schema.org/draft-04/schema#”,
"id": "http://atsc.org/version/3.0/wm/recoveryfileformati#”,
"title™: "Recovery file format schema”,
"description™: "Return messages from server use this schema.",
"@context” {"RecoveryDataTable": "http./fwww.atsc.org/contexts/3.0/RecoveryFFV1'},
"RecoveryDataTable": {
"type™ "object”,
"properties": {
"thisComponent": {
type": "object”,
"properties”: {
"serverCode": {"type": "integer"},
"intervalCode™ {"type": "integer'},
"componentDescription™ {
"type": "object", -
"properties”; {
"componentAnchor™ {
"type™: "object",
"properties™. {
“intervalCodeAnchor™ {
"type": "integer”,
"minimum™ 0,
"maximum"; 33554431

3
"presentationTime": {"type": “integer", "minimum™ 0, "maximum’; 4294967295},
"presentationTimeMs"™: {"type"™ "integer", "minimum": 0, "maximum"; 989}
%
"required": [
"intervalCodeAnchor",
"presentationTime",
"presentationTimeMs"

]

3
"mediaType": {
"type™ "string",

"enum': [
"audio",
"video",
"both"

]

)
"descriptor™: {
"type": "string”

2
"priority™: {
"type". "integer”,
"minimum®™ Q,
"maximum"; 255
}
|3
"required™ [
"componentAnchor",
"mediaType"
]

}
";’equired": ["componentDescription"]
b
"querySpread™ {"type™ "integer"},

"otherComponent": {
"type": "object",
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FIG. 34B

“properties”; {
"serverCode": {"type": "integer'},
"compoenentAnchor”: {
"type": "object”,
"properties™ {
"intervalCodeAnchor': {
“type" "integer”,
"minimum": 0,
"maximum’: 33554431
3
"presentationTime"™. {"type": "integer”, "minimum™ 0, "maximum": 4294967295},
"presentationTimeMs™: {"type": "integer", "minimum": 0, "maximum": 889}

}

"required"; |
"intervalCodeAnchor®,
"presentationTime",
"presentationTimeMs"

o]
2
"mediaType™: {
"type": "string",
“enum': |
"audio",
"video",
"both"
1
13
"Descriptor”: {
"type"™ "string"

1
"priority”; {
"type": "integer",
"minimum™; 0,
"maximum"; 255
}
3
"required™ [
"componentAnchor”,
"mediaType"
]
}
b
"contentiD™ {
"type'™: "array",
"items";
"type™: "object”,
"properties™ {"oneOf": |
"type" {
"type™ "string",
"enum™: ["EIDR"|
}1
“cid™ {

“type": "string", :
"pattern™ "*MO\.5240\V([0-9a-TA-F{4}-){5)[0-0A-ZI$",
"minL.ength”: 34,

"maxLength™ 34

"validFrom™ {
ntypen: "Stﬁng",
"format"; "date-time"

2
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FIG. 34C

"validUntil": {
“type“: ”String",
"format”; "date-time"

1

"typa_‘": {
. (itypél\: ”String",
“enum"; ["Ad-1D"]

}!

"cid" {
"type": "string", . )
"pattern”: "M[1-9a-zA-Z|{1}[0-9a-zA-Z]{10}(H|D)?3$",
"minLength™: 11,
"maxLength"; 12

”;/alidFrom": {
"type™ "string”,
"format"”; "date-time"

b

"validUntil": {
"type'": "string”,
"format”: "date-time"

}
%
{ntypen: uobjectu}
}

¥
"minltems™. O

"sourcelD™ { "type™ "object”,
"properties™ {
"country™: {"type": "string","pattern": "[a-zA-Z|{2}$"},
"bsid": { "type" "integer”,"minimum": 0, "maximum": 65535 },
"majorChannelNo":{"type": "integer","minimum": 1, "maximum™; 899},
"mincrChannelNo™{"type": "integer”,"minimum": 1, "maximum’ 999 }
}

”;"equired": ["country" "bsid","majorChannelNo","minorChannelNo"}

"service": {
"type": "object",
"properties": {
"serviceld" {
"type™: "integer”,
"minimum”: 0,
"maximum™: 65535

h

"sltSvcSegNum™ {
"type™ "integer”,
"minimum™: 0,
"maximum"; 255

"slsProtocol™: {
"type’™: "integer",
"minimum"; 0,
"maximum™; 255

"sisMajorProtacolVersion™ {
"type™: "integer",
"minimum”; 0,
"maximum": 255

2
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"slsMinorProtocolVersion™ {
"type": "integer”,
"minimum": 0,
"maximum": 255

"svelnetUr!™ {
"type": "array”,
"items": {
"type": "object”,
"properties™: {
"urfType": {
"type™: "integer",
"minimum": 0,
"maximum”; 255
"uriValue™ {

"type™: "string",
"format": "uri"

}
h
"required™ [
"urlType",
"uriValue”
]
}

}

"required"™ [
"serviceld",
"sitSveSegNum"

]

}

h

"required”: ["thisComponent”,"service"],
"additionalProperties"; true

}

"1required": ["RecoveryDataTable"]
}
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FIG. 35A

"$schema"; "http://ison-schema.org/draft-04/schema#",
"id": "http://atsc.org/version/3.0/wm/recoveryfileformat#",
"title": "Recovery file format schema”,

* "description”; "Return messages from server use this schema."”,
"@context". {"RecoveryDataTable": "http://www.atsc.org/contexts/3.0/RecoveryFFV1"}, ™ -

"RecoveryDataTable": {
"type™: “object’,
"properties”: {
"thisComponent™ {
"type": "object",
"properties"; {
"serverCode": {"type™: "integer'},
“intervalCode™: {"type": "integer"},
"componentDescription”; {
"type": "object",
“properties”: {
"componentAnchor" {
"type": "object”,
"properties": {
"intervalCodeAnchor”: {
"type": "integer”,
"minimum: 0,
"maximum®; 33554431

h
"presentationTime™: {"type": "integer”, "minimum™ 0, "maximum"; 4294967295},
"presentationTimeMs": {"type™ "integer”, "minimum": 0, "maximum": 999}

b

"required"”: |
"intervalCodeAnchor”,
"presentationTime”,
"presentationTimeMs"

]

h
"mediaType" {
"type™ “string",
"enum"; {
"audio”,
"video",
"both"
]
h
"descriptor™: {
Mtype™ "string"”

"priority™: {
“type": "integer”,
"minimum’; 0,
"maximum"; 255
}
h
“required"; |
"componentAnchor",
"mediaType"
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FIG. 35B

]
}

Yrequired": ["componentDescription”]

}

"querySpread": {"type": "integer"},
"otherComponent™: {
"type": "object”,
"properties”: {
"serverCode™ {"type": "integer"},
"componentAnchor': {
"type™: "object",
"properties™: { .
"intervalCodeAnchor”: {
"type": “integer”,
"minimum"; 0,
"maximum™: 33554431
h
"presentationTime": {"type": "integer”, "minimum’: 0, "maximum": 4294967295},
"presentationTimeMs": {"type": "integer”, "minimum": 0, "maximum": 999}

}

"

required"”: |
"intervalCodeAnchor”,
"presentationTime",
"presentationTimeMs
|
h
"mediaType™ {
“type": "string”,
"enum": |
"audio",
"video",
"both"
]

bescriptor“: {
"type": "string”

}

L

"priority"; {
"type": "integer”,
"minimum™: 0,
"maximum”: 255

}

required": |
"componentAnchor”,
"mediaType"
]
}
}}
"contentiD": {
"type": "array”,
"items": {
"type": "object",
"properties™ {"oneOf" |

}

"
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"type™: {
"type": "string",
"enum™: ["EIDR"]
h
"eid": {
"type": "string”, i
"pattern™: "M OW.5240\V([0-9a-fA-F){4}-){5}{0-SA-Z]$",
"minLength": 34,
"maxLength™ 34
h
"validFrom"; {
"type™ "string”,
"format"; "date-time”
}!
"validUntil™ {
"type™: "string",
"format": "date-time"

}

ll.typeH: {
“type": "string",
"enum"; ["Ad-1D"]
2
"cid™ {
"type": "string”,
"pattern”: "4 1-9a-zA-Z){1}{0-9a-zA-Z}{10}(H|D)?$",
"minL.ength™: 11,
"maxlength": 12
h
"validFrom"; {
“type": "string",
“format”: "date-time"
3
"validUnti": {
"type": "string",
"format": "date-time”

}

I)type|l: {
"type": "string",
}

H, id": {
"type": nstringn

"validFrom": {
"type": "string",
"format": "date-time"
3
"validUntil": {
"type": "string”,
“format": "date-time"

}
})
{n.typell: nobjectu}
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I
L,

"minitems"; 0

"sourcelD": { "type": "object",
“properties"; { ‘
"country": {"type": "string","pattern": "Ma-zA-Z}{2}$"},
"bsid": { "type": "integer”,"minimum": 0, "maximum"; 65535 },
"majorChanneiNo™:{"type™ "integer","minimum™: 1, "maximum™: 999 },
"minorChannelNo":{"type": "integer" "minimum™ 1, "maximum”: 999 }
}

"required": ["country”,"bsid","majorChanneiNc","minorChanneiNo"]

"service": { :
"type": "object",
"properties”; {
"serviceld™ {
"type": "integer”,
"minimum”; 0,
"maximum": 65535

}!

"sltSvcSegNum™ {
"type™ “integer”,
"minimum": O,
"maximum": 255

}

"

IsProtocol"; {
"type"; "integer”,
"minimum": 0,
"maximum™; 255

}

"slsMajorProtocolVersion™ {
"type": "integer”,
"minimum’: Q,
"maximum": 255

"slsMinorProtocolVersion"; {
"type": "integer”,
"minimum"; 0,
"maximum": 255

h

"svclnetUrl™: {

"type"™. "array”,

"iterns™: {

"type": "object”,
“properties”: {
"urlType™: {
“type": "integer",
"minimum"; 0,
"maximum"; 255
Lo

"uriValue™ {
"type": "string",
“format"; "uri"
}

i




WO 2018/151105

[Fig. 35E]

51/68

FIG. 35E

PCT/JP2018/004909

"required"; |
"urlType",
"uriValue"

]

1

required™: [
"serviceld",
"sltSvcSegNum”

]

}

required"; ["thisComponent"”,"service"],
"additionalProperties": true '

}

i

¥

"

";"equired": ["RecoveryDataTable"]
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Element or Attribute Name

Use

Data Type

Format

RecoverybataTable

Root element

thisComponent

The media component from which the VR 1
payload carrying servercode and
intervalCode was detected.

servercode

integer

The serverCode value from the query request to
which the recovery data table was provided as a
response.

intervalCode

linteger

The intervalCode value from the query request to
which the recovery data table was provided as a
response.

queryFlag

integer

An integer number having a value of 0 or 1
matching the queryFlag value in the VP1 payload
associated with this RecoveryDataTable .

displayoverride

integer

An integer number having a value of 0 or 1
indicating whether a display override state was
active at any part of the Cell related to the VP1
payload associated with this RecoveryDataTable .

componentDescription

object

The description of this component, as defined in
FIG. 29

queryspread

integer

Time in milliseconds over which device shouid
randomly choose time for querying Dynamic
Event Server when signaled by the “query_flag” in
the VP1 payload.

othercComponent

object

The audio or video components other than this
component, which carries coincident VP1
payloads.

contentIbD

Content identifier

type

string

Defined values: “EIDR’, *Ad-ID”

cid

string

Either an EIDR (34-character canonical form with
hyphens or Ad-ID (11-character or 12-character
canonical form) string or Ad-1D (the ASCII
characters representing the decimal vaiue of the

validFrom

string (date-time)

4-byte unsigned integer Compact Ad-ID Identifier.
When contentlID is valid from :

validuntil

string(date-time)

Up to when contentIDis valid until

sourcelib

country

string

1SC 3166-1 alpha-2 country code associated with
the primary administrative entity under which the
given bsid is assigned.

bsid

integer

Identifier of the whole Broadcast Stream. The
value of BSID shall be unique on a regional level
(for example, North America). An administrative or
regulatory authority may play a role.

majorchanneliNo

integer

An integer number in the range 1 to 999
representing the “major” channel number of the
service,

minorcChannelNo

integer

An integer number in the range 1 to 999
representing the “minor” channel number of the
service.

service

serviceld

integer

Number that shall uniquely identify this service
within the scope of bsid.
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sTtSvcSegNum 1 integer Version of service information in this table —
increments by one for each new version of service
data in RDT; wraps around to 0.
slsProtocol 0.1 integer Protocol used to deliver the service layer signaling
_ for this service (See FIG. 31).
sTsMajorpProtocoliversion (0.1 integer Major version number of the protocol used to
) S deliver the service layer signaling for this service.
slsMinorprotocolversion | 0.1 |integer Minor version number of the protocol used to
deliver the service layer signaling for this service.
svcIneturl] 0.N
urlType 1 unsignedByte Type of files available with this URL
urivalue 1 string (uri) URL to access Internet signaling files for this
service. ‘
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[Fig. 37A]
FIG. 37A

"$schema™ "hitp:/fison-schema.org/draft-04/schema#”,
“id™ "hitp:/fatsc.orgiversion/3.0/wm/recoveryfileformat#”,
"itle” "Recovery File format schema”,
“d@sw iption™ "Return messages from server use this schema”,
"@eontext™ "RecoveryDataTabls™ "http Iharww . atse. org/comexts/i’) U/RecoveryFFV 1,
"RecoveryDataTable" {
"typa™ "object”,
"oroparties™ {
“E?‘siﬁCGmpoﬂem“: {
“ype” "ohiect”,
“oroparties™ {
"serverCode” {"type™ "integer"},
“intervalCode”: {"ype" "integer"},
“componentDescription”: {
"type”: "object”,
"nroperties™ {
"componentAnchor™ {
"type”: "obiect”,
“oroperties™ {
"intervalCodeAnchor™ {
“type": "integer",
“minimum™ 0,
“rnaxdmum’™; 33554431
Y
"presentationTime™ {"type™: "inleger”, "minimum™ 0, "maximum® 4294967295},
"presentationTimeMs": {"type" "integer”, "minimum™ 0, "maximum’; 999}
13
“required™ |
"intervalCodeAnchor”,
"presentationTima",
“presentationTimeaMs"

]
b
"mediaType" {
“type™ "string”,
fanum™ [
"audio”,
“video",
"both”

]

}1

“descriptor™: {
"type™ “string"”

"priority™; {
“type™ Vinteger”,
"minimum’™ §,
"mapdmum”, 255
}
b
“required™: [
"componentAnchor”,
"madiaType"
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[Fig. 37B]
FIG. 37B

]
H

required”: ["componentDescription”]

3

st

S
"guerySpread™: {"type™ “integer"},
“otherComponent™ {
"typa” "object”,
Yproperties”: {
"componentbnchor™: {
Mype' "object”,
“properties”,
“intervalCodeAnchor” {
"type": integer",
"minimum®; 0,
maximum’”; 33554431

"presentationTima” {Mype™ "integer”, "minimum™ 0, "maximum”. 4294967295},

"presentationTimeMs”: "type™ "integer”, "minimum”: 0, "maxdmum™ 898}
}l

“required”; |
"intervalCodeAnchor”,
"presentationTime”,
"presentationTimeMs"

!

2
"mediaType™ {
“type™ “string”,
Tenum' |
“audio”,
“video",
"both"
I

“Descriptor: {

"type™ "string”
|3

“priorty™ {
"ype” "integer”,
*minimum™ 0,
"maximum’; 255

}

},

"raquired”; |
"componentAnchor™,
"mediaType"

]

}

"contentiD™ {
“type” “array”,
Tteme™ {
"type”: "object”
~ properties”; {'oneOf™ |

"Ty‘g}@i!: {
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“typa”: "string”,
"enum”; ["EIDR"]
h
oid™
"yoe™ "string”,
"pattern™ "MMOW.5240W/([0-9a-fA-FH4}- 1B 0-9A-Z]%",
“minLength", 34,
"maxlength™ 34
3
“validFrom™: {
"type™ "string”,
“format”. "date-time

i

|3
"valigUntii™ {
"typa™ "string”,
“ormat™ “date-fime

b

5

"type™ {
"typa” "string”,
"enum™ ["AD-IDM
3
“wid" {
"type” "string”,
"pattern™ "M1-8a-zA-Z}{1}0-0a-zA-ZJ{ 10}H]D)? [N C-91{1,1018",
"maxl.ength’ 12
3
“validFrom™ {
"type™ "slring”,
“format™: "date-time"”
|3
"validUntil™ {
"type” "string”,
"format™: "date-time"

}

;liygje": {
“tyne™: "string”,

“oid™ {
H%ypeﬂ: ”$t¥iﬂg“

"validFrom™: {
"type™: "sting”,
"format™ "date-time"
I3
"yalidUntil™ {
"ype": "string”,
“format”; "date-fime”
}
h
{"type™ "object”}
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[Fig. 37D]
FIG. 37D

“minitems” O
3
"sourceilD": { "ype": "object”,
"properties™; {

"country™: {Mype”: "string","patiem™ "Ma-zA-ZK21$",

"psid™ { "type™ “integer”,"minimumt 0, "maxdimum’; 65535 },
“majorChanneiNo”.{"type". "integer","minimum™ 1, "maximum™. 998 },
"minorChanneiNo™{"ype™ "integer”,"minimum™ 1, "maximum™ 999 }

Trequired” ["country”,"bsid”,"majorChannelNo”,"minorChannalNo™

h
"servica” {
“ypa” "object”,
"properties”; {
"serviceld”: {
“type": “integer”,
“rinimum™ 0,
"rnaximurn™ 855635
b
“shtSveSeghum®™ {
"type™ Minteger”,
minimum™ 0,
“maximum”™ 255
h
"slsProtocol” {
“type" "integer”,
"minimum’™ G,
"maximum”, 255
}! .
"sisMajorProtocolVersion™ {
"typa™ "integer",
“minimum™ 0,
"maximum"; 255

"sisMinorProtocolVersion™: {
"ype": "integer”,
"minimum™: 0,
“maximum”; 255

“svelnetr™ {
"type™ "array”,
“items" {
"type”: "object”,
"properties” {
"urlType™ {
Mype™ "integer”,
"minimum™ 0,
“maximum™ 255

uriValue”; { k
!Etype“: “St{éng"’
"ormat” "urnl”

}

required”: |
"uriType”,

}

#
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[Fig. 37E]
FIG. 37E

"uriValue”
]
}
3
"recuired” |
"sarvicekd”,
"sitSveSegMNum”

[OrR—

h
"required”: ["thisComponent","service"],
"additionaiProperties™ true

3
“raquired”: ["RecoveryDataTable"]
}
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[Fig. 38A]
FIG. 38A

"$schema": "http://json-schema.org/draft-04/schema#",
"id": "http://atsc.org/version/3.0/wm/recoveryfileformat#",
"title": "Recovery File format schema",
"description": "Return messages from server use this schema.",
"@context": {"RecoveryDataTable":
"http://www.atsc.org/contexts/3.0/RecoveryFFV 1 ”},
thpe" ”Ob}ect"
"properties": {"RecoveryDataTable": {
thpeﬂ "Object",
"properties": {
"thisComponent”: {
thpeﬂ "Object",
"properties™: {
"serverCode": {"type": "integer"},
"intervalCode": {"type": "mteger"},
"queryF ag": {
"type": "integer",
"minimum": 0,
"maximum": 1
}5
"displayOverride": {
”type" "integer",
"minimum”: O,
"maximum": 1
.} ,
"componentDescription™: {
"type": "object”,
"properties": {
"componentAnchor": {
ntypen "object",
"properties": {
"intervalCodeAnchor": {
"type" "integer",
"minimum": 0,
"maximum": 33554431
I
"presentationTime": {
"type": "integer",
"minimum": 0,
"maximum": 4294967295
}9
"presentationTimeMs": {
"type": "integer",
"minimum': 0,
"maximum": 999
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"systemTime": {
"type": "object",
"properties’; {
"currentUtcOffset": {
"type": "integer",
"minimum": 0,
"maximum": 255
3
"ptpPrepend": {
"type": "integer",
"minimum”; 0,
"maximum": 65535
}7 ’
"leap59": {"type": "boolean"},
"leap61": {"type": "boolean"},
"utcLocalOffset": {"type": "string"},
"dsStatus": {"type": "boolean"},
"dsDayOfMonth": {
"type": "integer",
"minimum™: 1,
"maximum™: 31
}

,

"dsHour": {
"type": "integer”,
"minimum”: 0,
"maximum": 24
}

}"

"required": [
"currentUtcOffset”,
"utcLocalOffset"

]
¥
3>
"required": [
"intervalCodeAnchor”,
"presentationTime",
"presentationTimeMs"

]

}s
"mediaType": {
"type": "string",
"enum':
"audio”,
"video",
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FIG. 38C
"both"
|

}s

"descriptor”: {"type": "string"},

“priority": { '

"type": "integer",
"minimum": 0,
"maximum": 255
}?
"componentID": {

n.n

"type": "string"

}
}9
"required": |
"componentAnchor",
"mediaType"
]
}
}’ .
"required": ["componentDescription"]
1
i)
"querySpread”: {"type": "integer"},
"otherComponent": {
"type": "array",
"items": {
"type": "object”,
"properties": {
"componentAnchor': {
"type": "object",
"properties': {
"intervalCodeAnchor": {
"type": "integer",
"minimum™: 0,
"maximum": 33554431

}

"

resentationTime": {

"type": "integer”,

"minimum™: 0,

"maximum": 4294967295
3o

"presentationTimeMs": {
"type": "integer”,
"minimum™: 0,
"maximum": 999

El
"systemTime": {
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"type": "object",
"properties": {
"currentUtcOffset": {
"type": "integer",
"minimum”: 0,
"maximum": 255
b
"ptpPrepend": {
"type": "integer",
"minimum": 0,
"maximum": 65535
|
"leap59": {"type": "boolean"},
"leap61": {"type": "boolean"},
"utcLocalOffset": {"type": "string"},
"dsStatus": {"type": "boolean"},
"dsDayOfMonth": {
"type": "integer",
"minimum": 1,
"maximum": 31
I3
"dsHour": {
"type": "integer",
"minimum": 0,
"maximum": 24

}
}

"required": [
"currentUtcOffset”,
"utcLocalOffset”

N

}

"required": [
"intervalCodeAnchor",

"presentationTime",
"presentationTimeMs"

]

2
"mediaType": {
"type": "string",
"enum":
"audio”,
"video",
"both"
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[Fig. 38E]
FIG. 38E

|3
"descriptor": {"type": "string"},
"priority": {
"type": "integer",
"minimum™: 0,
"maximum": 255
b ,
"componentID": {
"type": "string"
¥

1

erverCode": {

"type": "integer",

"minimum"™: 0,

"maximum": 2147483647

1
}9
"required”; |
"componentAnchor”,
"mediaType"
|
3
~ "minltems": 0

})

"contentID": {
"type": "array”,
"items": {

thpeﬂ: "Object”,
"oneOf": [

"properties": {

thpeﬂ: {
"typeﬂ: "String“,
"enum": ["urn:eidr"]

$s

Hcid": {
"type": "string",
"pattern”: "M OW.5240\/([0-9a-fA-F]{4}-){5}[0-9A-Z]$",
"minLength": 34,
"maxLength": 34

¥

"validFrom": {
"type”: "String",
"format": "date-time"
¥
"validUntil": {

"type" : "Stl’ing",
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[Fig. 38F]
FIG. 38F

"format": "date-time"

h
}

”n

equired": [
"type”,
"cid", .
"validFrom"
]
}s
{
"properties": {
"tprH: {
"type": "string",
"enum":["urn:smpte:ul:060E2B34.01040101.01200900.00000000"]
b
"cid": {
"type"; "string",
"pattern”: " 1-9a-zA-Z]{1}[0-9a-zA-Z}{10}(HD)?",
"maxLength": 12
b '

"validFrom": {
"type": "string",
"format": "date-time
3
"validUntil": {
ntypen: "String",
"format": "date-time'
}
I3
"required": |
ntypeu’
"Cid",
"validFrom"

n"

1

]
¥
{
"properties": {
thpen: { .
thpcﬂ: "St[’ing",
"enum": ["urn:smpte:ul:060E2B34.01040101.01012009.00000000"]
}3
"eid": {
"type": "string",
"pattern": "[0-9]{1,10}$",
"maxLength": 10

})
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[Fig. 38G]
FIG. 38G

"validFrom™: {
thpeﬂ: "Stringn, ‘
"format": "date-time"
b
"validUntil": {
"type": "string",
"format": "date-~time'
}
oo
"required": [
Ntype",
"Cid"
"validFrom"
]
}s

'

4
1
"properties": {
thpe!': { ‘
"type": "string",
"not": {"enum™:
"urn:eidr”,
"urn:smpte:ul:060E2B34.01040101.01200900.00000000",
"urn:smpte:ul:060E2B34.01040101.01012009.00000000"

I}
35
"Cid": {"typeﬂ: "String"},
"validFrom": {
"type": "string",
"format": "date-time"
}7
"validUntil": {
H,typeﬂ: "*Stl'ing",
"format": "date-time'
¥
2
"required": |
thpe",
"Cid”,
"validFrom"

]

'

}s '
{"type": "object"}
]

i

"minftems": 0
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})

"sourcelD": {
"type'": "object",
"properties": {
"country": {
"type": "string",
"pattern": "[a-zA-Z]{2}$"
|
"bsid": {
"type": "integer",
"minimum": 0,
"maximum": 65535
3, ; ;
"majorChannelNo": {
"type": "integer",
"minimum": 1,
"maximum": 999

,
"minorChannelNo": {
"type": "integer",
"minimum": 1,
"maximum": 999
}
I3
"required": |
"country",
"bSid",
"majorChannelNo",
"minorChannelNo"

]
2

"service":
"type": "object",
"properties": {
"serviceld": {
"type": "integer”,
"minimum": 0,
"maximum": 65535
3,
"sltSveSeqNum": {
"type": "integer",
"minimum": 0,
"maximum": 255
2

"slsProtocol”: {

ft, 1t

"type": "integer",
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[Fig. 381]
FIG. 38I

"minimum": 0,
"maximum': 255

"slsMajorProtocol Version": {
"type": "integer",
"minimum": 0,
"maximum": 255

I3

"slsMinorProtocol Version": {
"type": "integer",
"minimum™: 0,
"maximum": 255

}, .
"globalServiceID": {
thpeﬂ: "Stri],'lg",
"format™: "uri"
I3
"svelnetUrl": {
"type": "array",
"items": {
"type": "object”,
"properties": {
"urlType": {
"type": "integer",
"minimum": 0,
"maximum": 255
}s
"urlValue": {
"type": "string",
"format”: "uri"

b
}

"required": |
"urlType",
"urlValue"

]
}

}

|3

"required": |
"serviceld",
"sltSveSeqNum"

]

}
¥

"required": |
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[Fig. 387]
FIG. 38J

"thisComponent”,
“service"
1,

"additionalProperties": true

3
"required": ["RecoveryDataTable"]

}
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