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Abstract—TYV 3.0is currently in the final stages of specification.
The Brazilian Digital TV System Forum (SBTVD) initiated
this project in 2020 through a call for technology proposals,
which received 36 responses from 21 organizations worldwide.
Since then, SBTVD has been coordinating the development
of this project, which involves researchers from industry and
academia. The emergency alerts in TV 3.0 were based on the
ATSC 3.0 alert transmission system, Advanced Emergency
Information (AEA), which was improved and adapted to
the needs of TV 3.0. This work focuses on the innovations
proposed for the emergency alert system and presents possible
scenarios and solutions that can be explored within these
systems. Among the proposed innovations are the requirement
for TVs to monitor alerts even when in the context of other
applications, in addition to broadcast TV, as well as the
requirement to display multimedia alerts containing images,
videos, audio, and text, if available. Another innovation is the
possibility of displaying alerts accessible in sign language and
audio description. If the alert cannot be monitored via OTA,
such as when the tuned channel is not enabled to transmit
alerts, the alerts can be monitored through a remote URL, via
the Internet (OTT). Broadcaster Applications and Companion
Applications can monitor emergency alerts. To do so, they
must register as listeners of alert events through calls to the
Ginga Webservice server API, allowing for greater flexibility
and mobility in the display of alerts. It is hoped that this new
system will enable the mitigation of disasters of any kind more
efficiently, and that the population will be better informed with
sufficient time to protect themselves and move to safe locations.

Index Terms — TV 3.0, Emergency Alerts, Accessibility.

I. INTRODUCTION

Television (TV) in Brazil plays a crucial role in society,
serving not only as a source of entertainment but also
as a vital means of information, education, and social
interaction. Given its importance, any proposal to change
the way Brazilians watch TV is carefully analyzed. The TV
3.0 project, managed by the Brazilian Digital Terrestrial
Television System Forum (SBTVD), is currently under
development, with the participation of researchers from
academia and industry.

The project began in 2020 with a public call for
technology proposals, receiving 36 responses from 21
global organizations. The SBTVD Forum has coordinated
the development, which is now in the final specification
phase. One of the important aspects to be addressed is
support for emergency alerts, which are designed to provide
critical information to the population during crises, such as
natural disasters or public safety incidents.

The TV 3.0 emergency alert system is based on the
Advanced Emergency Information (AEA) format of the
ATSC 3.0 standard, which has been adapted to Brazil's needs.
In previous work by Costa et al. [5], the system architecture
and extension of the Common Core Web Service (CCWS)

server API were proposed to support accessible alerts
with gloss and audio description. The current TV 3.0 alert
system is already being implemented and is based on these
proposals, allowing, for example, alerts to be monitored
and received even in conditions of no internet or cell phone
signal, as long as the TV signal is present.

This work is based on innovations proposed for the
emergency alert system, which expand the possibilities
of the ATSC 3.0 standard. In this sense, solutions were
analyzed and proposed for scenarios that require greater
flexibility and mobility in the display of alerts. Among
the innovations, we highlight the ability of the TV to
monitor alerts even when other applications are in use, the
display of multimedia alerts with images and videos, and
the possibility of monitoring via the internet (OTT) when
transmission is not possible through the tuned channel. The
proposal is that the new system will contribute to more
efficient disaster mitigation, providing the population with
more complete and accessible information so that they can
protect themselves adequately in emergencies.

II. THEORETICAL BACKGROUND

This section presents some standards for exchanging
emergency alert messages.

A. Common Alert Protocol

The Common Alert Protocol (CAP) [6] is an
international standard normalized by the ITU and widely
used as a protocol for exchanging emergency alert messages
across various types of networks. It defines how alert
messages should be structured and transmitted to ensure
interoperability between different alert systems. CAP allows
an alert message to be disseminated simultaneously by
many different alert systems, thereby increasing distribution
effectiveness [6].

It is distributed in Extensible Markup Language (XML)
format and is used in several systems, including Google's
Public Alerting System [10] and also by the National Center
for Risk and Disaster Management (CENAD) [9].

B. AEA - ATSC 3.0

In the ATSC 3.0 standard, emergency alerts follow
the Advanced Emergency Information (AEA) format [3].
In this format, the emergency alert is configured through
anXML file in which the characteristics of the alert are
defined as XML elements (tags) and attributes. This
file is compressed in gzip format [11] and transmitted
within the Low Level Signaling (LLS) table, which is
transmitted in the payload of IP packets in ATSC 3.0 [3].
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AEA is compatible with the CAP protocol, making
it possible to convert CAP to AEA format. This way,
broadcasters can receive an alert in CAP format and transmit
it in AEA format [6].

There are five possible priority levels for alerts. They
can be: minimal, low, moderate, high, or maximum, which
have different interactions with the user, ranging from
offering them useful information in a subtle way to critical
information that requires greater attention [3].

C. Emergency Alerts on Brazilian TV 3.0

Internationally, Emergency Alert Systems (EAS) have
been extensively researched, especially in countries such as
Japan and the United States, which traditionally use TV and
radio as their main vehicles for transmitting warnings. The
transition of these mechanisms to the digital environment
offers more adaptability in how data is displayed, as well
as allowing notifications to be adjusted according to the
individual's geolocation and profile [7].

In TV 3.0, following a CfP (Call for Proposals), it was
decided that the emergency alert format to be used would
be ATSC 3.0's AEA. Experiments were conducted to
investigate the functionality of the system in emergencies,
such as natural disasters, floods, dam ruptures, among
others. To reach the widest possible audience, these alerts
can be transmitted with accessibility, being made available
in text, graphic (images and videos), audio description, and
sign language formats.

III. ARCHITECTURE OF TV 3.0 EMERGENCY
WARNING SYSTEM

The architecture of the TV 3.0 emergency alert system
is shown in Figure 1. According to Figure 1, the country's
emergency alert management authorities are responsible for
monitoring emergency alert situations. When a situation
is detected, alerts must be made available so that the
broadcaster can access them.

In Brazil, monitoring authorities make alerts available
in the Common Alerting Protocol (CAP) format [6]; TV
3.0 uses the ATSC 3.0 format, i.e., AEA [3]. Therefore, it is
necessary to convert between these formats. Both formats
are represented in XML format, and most of their fields are
convertible. The TV 3.0 emergency alert operational guide
will provide a conversion table.

The broadcaster must actively and periodically monitor
the management authorities. This monitoring can be carried
out through a URL provided by the authorities. When the
alert received is from the broadcaster's coverage area and is
of extreme or severe severity, the alert must be transmitted.
To do so, it must be converted to AEA, accessibility must be
inserted, and the stream must be configured and multiplexed
in order to be broadcast to the entire coverage area.

The receiver, in turn, must verify that the alert received
is for its geographic region by comparing the alert region
with its current location, which can be obtained through the
Webservice geolocation API. If the alert is relevant to its
region, it must be processed and displayed. The flexibility of
the system allows the alert to be sent to various applications,
including local applications, such as broadcaster apps, and
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Fig 1. Alert Emergency Warning System Architecture.

Companion Apps, as long as they register to listen to alerts
through the Webservice event API. It is important to note
that the receiver also monitors alerts even when the TV is in
standby mode, using a wake-up field to turn on the TV and
display the alert when necessary.

IV.INNOVATIONS OF TV 3.0 EMERGENCY
WARNING SYSTEM

The TV 3.0 standard introduces several innovations in
emergency alerts, which differ from the ATSC 3.0 standard
and were added during the standard development process
[1].

One of the main innovations is the requirement to display
media such as images, audio, and video, if referenced in the
alert message, something not required in ATSC 3.0, which
limits the requirement to textual media. To reference these
media, it is necessary to configure tags with the <Media> or
<LiveMedia> elements in the AEAT XML. Although these
tags were defined in ATSC 3.0 [3], they were not exploited
in the American digital TV system. This innovation in the
Brazilian TV 3.0 emergency alert system proposal allows
alerts to be delivered with more information and a richer
display of graphic details.

In TV 3.0, the possibility of the <Media> tag referencing
applications such as a broadcaster app or local standalone
apps was added. More specifically, the app's deeplink must
be included in the @url attribute of the <Media> tag [1].
This makes it possible for an emergency alert to reference
an external application that has more information about the
alert. A use case for this feature is presented in section IV.

Another innovative feature is the flexibility in the form
of display. Alerts can be displayed natively by the receiver
or by an application from the broadcaster itself (local app).
Additionally, they can also be displayed in Companion Apps
available on mobile devices. Figure 1 shows the layout of
these three applications in the system architecture [1][2].
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Accessibility is also a key feature, with the option to
display alerts in sign language and audio description. For
this to happen, the alert must be configured to include these
accessible media. To add audio description, the <Media> tag
can be used, adding the ROUTE (Real-time Object delivery
over Unidirectional Transport) link of the audio media to the
@url attribute [3].

To add sign language, the text messages of the alert
must be translated into gloss, a textual representation of
sign language. In Brazil, the gloss text must be configured
with the language “bzs” (Brazilian Sign Language). Table 1
shows an example of the alert text tag

<AEAText> for Portuguese (pt) and Brazilian Sign
Language (bzs). It is recommended that accessibility be
added by the broadcaster.

Table 1 - Example of AEAT <AEAText> tags for text media in Portuguese
(pt) and Brazilian Sign Language (bzs)

<AEAText xml:lang="pt">Elevacao dos niveis de
agua dos rios</AEAText>

<AEAText xml:lang="bzs">ELEVACAO NiVEL
AGUA RIO</AEAText>

A fundamental advance in the Brazilian TV 3.0
emergency alert system proposal is the requirement
to monitor alerts even when the TV is not in the TV 3.0
context, or when it is in a DTV service that has not indicated
that it is an emergency alert transmitter.

Each DTV service can indicate whether it will be an
Over the Air (OTA) and/or Over the Top (OTT) emergency
alert transmitter. This feature must be configured in the
service's Broadcaster Application Manifest (BAM) [2]. This
way, the receiver can monitor alerts even if there is no tuner
available, using OTT monitoring. However, if a tuner is
available, OTA monitoring should be prioritized, tuning to
the highest-power physical channel among those that have
indicated that they will transmit emergency alerts [1]. This
ability to monitor via OTT or OTA ensures that alerts reach
the viewer even if the tuned channel is not broadcasting
the alert. In addition, TV 3.0 maintains ATSC's ability to
monitor alerts even in standby mode, through wake-up
fields.

V. SCENARIOS AND SOLUTIONS THAT CAN
BE EXPLORED

The flexibility of the TV 3.0 alert system allows for
a wide range of practical applications to increase public
safety and well-being. Below are some usage scenarios that
explore the innovations already described in this document.

A. Ubiquitous Alerting in Multiple Contexts

In a scenario where the TV viewer is using a streaming
app or other interactive feature, a traditional broadcast
alert would be missed. The TV 3.0 solution ensures that
the alert functionality is ubiquitous. Thanks to continuous
monitoring via OTA or OTT, the system overlays the alert on
the application in use. Third-party applications can register
as “listeners” of alert events through the Ginga Webservice
API to integrate this functionality.

B. Inclusive Communication and Mobility

In previous work by Costa et al. [5], emergency alert
requirements were presented within the scope of the TV 3.0
project, and accessible forms of presentation based on sign
language and audio description were verified. To ensure that
the information is understood by everyone and accessible
anywhere in the home, the system offers two main solutions:
1) Multimedia and Accessible Alerts: Instead of just text,
the system delivers alerts with images, videos (such as risk
maps), audio description, and sign language, making the
information more impactful and inclusive. A graphic style
guide guides the presentation to ensure clarity; 2) Mobility
with Companion Apps: The TV acts as a hub that relays the
alert to mobile devices connected to the local network, such
as cell phones and tablets. This ensures that the user receives
critical information even if they are away from the TV.

C. Geolocation and Emergency Alerts in Health Services

The use of TV 3.0 in public services, particularly in
the health sector, offers significant potential for improving
communication and efficiency in crisis management. It is
possible to develop interactive applications integrated with
public services, exploiting the functionalities of TV 3.0 with
a focus on geolocation and emergency alerts. The issuance
of specific emergency alerts for epidemic scenarios enables
public health campaigns to be carried out targeting a specific
geographical region of viewers.

Health emergency alert situations, such as infectious
disease epidemics, are already provided for in the Brazilian
Classification and Coding of Disasters (COBRADE) [8] and
can be indicated in the TV 3.0 emergency alert configuration.

Emergency alerts can reference external applications,
such as the Meu SUS Digital TV app, for health alert
situations. To do this, the alert must be configured so that
one of its media is a deep link to the Meu SUS Digital TV

app [1].

An HTML and JavaScript application was developed to
simulate the transmission and reception of health alerts on
TV. In the use case analyzed, the bacterial infection alert
was transmitted using the COBRADE code 1.5.1.2.0 to
represent leptospirosis. Fig. 2 shows a screenshot of this
application, in which the alert message is displayed.

Alerta! Leptospirose
em meio as enchentes

Fig. 2. Health alert providing health information and services.
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From the alert screen, users can open the Meu SUS
na TV app if they want to locate a health facility or even
schedule an appointment.

Meu SUS na TV offers health services through
appointment scheduling and call centers. Using the TV
3.0 geolocation API, this application is able to display the
health centers closest to the receiver, as shown in Fig. 3,
aiming to optimize care management and avoid overloading
certain health units.

Rede de Satde

(y Unidades

A Basicas de Saude

#h Hospitais & Academia de Saude

Fig. 3. Meu SUS Digital TV application

VI. CONCLUSION

This paper presented the innovations and solutions
proposed for the TV 3.0 emergency alert system, based on
the architecture and requirements established in previous
research.

The results demonstrate the potential of an alert system
that operates ubiquitously, monitoring alerts via broadcaster
signal (OTA) and internet (OTT), and allowing the display of
multimedia content that is accessible in different television
usage contexts. The ability of third-party applications and
companion applications to register as alert “listeners”
through the Ginga Webservice API promotes greater
flexibility and mobility in the dissemination of information,
ensuring that viewers receive critical messages on multiple
devices.

Ultimately, the application of these innovations to the
TV 3.0 emergency alert system represents a significant
advance for the safety and well-being of the population,
ensuring that digital transmission technology acts as an
effective tool in the prevention and mitigation of disasters
of any kind.
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